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[ Abstract] Objective To evaluate the efficacy and safety of transepithelial photorefractive keratectomy
(Trans-PRK) combined with accelerated corneal cross-linking ( CXL) for refractive error in patients with thin or
irregular corneas, excluding keratoconus. ~ Methods An observational case series study was performed. Fifty-five
right eyes of 55 myopic patients diagnosed with thin or irregular corneas, who underwent Trans-PRK combined with
prophylactic CXL surgery,were included at Baotou Chaoju Eye Ophthalmic Hospital from August 2017 to July 2018.

Uncorrected distance visual acuity (UDVA) of the operated eye was measured using international standard visual
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acuity charts,and refractive diopters were measured by computer and comprehensive refraction before surgery and at
1 week,1,3,6,and 12 months after surgery. Corneal morphology was assessed with the Pentacam anterior segment
analyzer before surgery and at 3,6,and 12 months after surgery. Intraocular pressure (10P) was measured with a non-
contact tonometer before surgery and at 1,3, 6, and 12 months after surgery. The incidence of postoperative
complications was recorded. This study adhered to the Declaration of Helsinki. The study protocol was approved by the
Ethics Committee of Baotou Chaoju Ophthalmic Hospital ( No. btcj-u-1). Written informed consent was obtained from
each subject. Results  Preoperative, 1-week, 1-, 3-, 6-, and 12-month postoperative UDVA ( LogMAR) were
0.52(0.55,0.78),0.22(0.12,0.17),0.10(0.04,0.07),0.00(-0.04,-0.16),-0.08(~-0.05,-0.03) and
-0.08(-0.06, —0.04) , respectively, showing a statistically significant overall difference (Z =249.44 P<0.001).
UDVA at each postoperative time point was improved compared to preoperative,and UDVA at 3,6,and 12 months
postoperatively was significantly improved compared to 1 week and 1 month postoperatively (all at P<0.001). The
spherical diopter at each postoperative time point decreased significantly compared to preoperative, with the spherical
diopter at 1,3,6,and 12 months postoperatively being lower than that at 1 week postoperatively, and the 12-month
postoperative spherical diopter being lower than that at 3 and 6 months postoperatively, showing statistically significant
differences (all at P<0.001). The cylindrical degree at 1,3,6,and 12 months postoperatively was lower than that at
preoperative and 1 week postoperatively, with statistically significant differences (all at P < 0.05). After the
operation , the spherical equivalent of the operated eye gradually decreased with time,tending toward emmetropia. The
spherical equivalent at each postoperative time point decreased compared to preoperative, with the spherical equivalent
at 1,3,6,and 12 months postoperatively being lower than that at 1 week postoperatively,and the spherical equivalent
at 12 months postoperatively being lower than that at 3 and 6 months postoperatively, showing statistically significant
differences (all at P<0.001). The corneal K1 and K2 values at 3,6,and 12 months postoperatively were significantly
lower than preoperatively (all at P<0.001) ,and the corneal K1 and K2 values at 3 months postoperatively tended to
stabilize. The IOP of the operated eye at 3, 6, and 12 months postoperatively was significantly lower than
preoperatively ,and the IOP at 6 and 12 months postoperatively was lower than that at 1 and 3 months postoperatively,
with statistically significant differences (all at P<0.001). One eye developed grade 0.5 corneal haze at 1 week
postoperatively , which spontaneously resolved to transparency at 1 month postoperatively.  Conclusions Trans-PRK
combined with accelerated CXL has good efficacy, stability and safety for refractive error patients with thin or irregular
corneas, except for keratoconus.
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JRIE 285 R 34T Trans-PRK Bk & CXL fy iz 4 8 &
55 4 55 R, e 53 33 {1, £ 22 fhi] 5 AE S 18 ~31 %
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(LogMAR #1 #7) 25 0.520(0.550,0. 780) , %F 1F i i
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A E L (¥ P<0.05) . RJF 12 DA 3 IREEE
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78.99 1 P<0.001) , H R 5 3.6.12 4~ A RIBIRJE .
K1 F1 K2 {524 5 AT ARFL, AR5 6 A 12 4~ H ARIRIR
JEARTARE 1A 3 A, 25 A 50t (1 P<
0.001) ; FAREF3M™H KI{EM K2 {HBEFRE(£2),
2.3 RFIHEE

ARJG 1T RH 0.5 HAM T 5 IR IE 1k (haze )
HLUR, TARE A AT EY] ., AR W HAD

3 g
Trans-PRK B AL il VI 1 — 258 1l AR5
N5 A ) T 2 LS o im0 A, E B AN T AR

e W OOt Ot o A B D) HI R ( photo  refractive
keratectomy , PRK) H1 1 73 7 #00 b K¢ F Ay JIE B B R
( laser-assisted subepithelial keratomileusis, LASEK ) ,
CXT. AT 384 i S4B, 7 1 A 158 Jee D't 7 A7 ok 1) £ I
A=) 0 2 R P 5 R R, AR R IS AR B 5k KU .
A WFEUESE A B O TR B CXL BA B9 2 42
PR AHE T 4 A A B O TR 3 A

oA RETE 25 5 (BR AN 8 A ) 83 3406 T P AR

2o WRMFEIFAEAR R T FS-LASIK 5{ SMILE HX &
CXL AR, WA A G580 2 J2 A1 500 HIL AR B & CXL
() FARACRHEATHIT . Sachdev % gy A& W A I
AR N5 IE 18] 5 0 00 T DS IE AR 109 TR, 45 2R B
PRK Bk CXL ARJG 14415 B i 22 4k A Rtk K
faE M. itk 4h, Mohammadpour =150 52 1 OPRK BE &
CXL 534 TTB R TE 0 3 45 B B 25 R 15 o A 1 25

*1 FAREEAREMESR UDVA REXKEEE(M(Q,,0;) ]

Table 1 Comparison of UDVA and refractive status at different time points between before and after surgery [M(Q,,0,) ]
i i) R %K UDVA BREEE(D) HGERE (D) ERERBLE (D)
A i 55 0.52( 0.55, 0.78) -4.00(-4.56,-3.66) -0.75(-1.12,-0.69) -4.25(-5.02,-4.11)
RE1H 55 0.22( 0.12, 0.17)" 0.65( 0.60, 0.68)" -0.25(-0.24,-0.19) 0.58( 0.49, 0.58)"
ARE 1A 55 0.10( 0.04, 0.07)" 0.34( 0.29, 0.39)™ 0.00(-0.12,-0.05)" 0.30( 0.26, 0.35)™
KJg 34 H 55 0.00(-0.04,-0.16)™° 0.26( 0.25, 0.32)™ 0.00(-0.04, 0.00)" 0.25( 0.24, 0.31)™
ARG 64 H 55 -0.08(-0.05,-0.03)"" 0.28( 0.28, 0.34)™ 0.00(-0.07,-0.01)™ 0.27( 0.25, 0.33)™
RIG 124 55 -0.08(-0.06,-0.04) " 0.00(=0.01, 0.05)"" 0.00( 0.00, 0.02)™ 0.00(-0.01, 0.06)"
Z i 249. 44 223.22 187. 60 210.76
P i <0.001 <0.001 <0.001 <0.001

B4 BARHIE L, “P<0. 055 54 HARJG 1 LA, P<0.05; 54 HARE 1 A H Ibik, P<0.05; 54 ARG 3 4 H L, P<0.05, 5% ARG

6 N H H#E,  P<0. 05( Friedman M 55 , Wilcoxon B FIAG %) UDVA . #R AR 41 /1
Note: Compared with respective preoperative,”P < 0. 05 ; compared with respective 1-week postoperative,”P < 0. 05; compared with respective 1-month
postoperative , ° P<0. 05 ; compared with respective 3-month postoperative,, 1P<0.05; compared with respective 6-month postoperative,“P<0.05 ( Friedman M

test, Wilcoxon rank sum test) UDVA ;uncorrected distance visual acuity

2 FAUEAEMESRERAEHELRR(M(Q,,0;)]
Table 2 Comparison of intraocular pressure and corneal curvature at different time points between before
and after surgery [M(Q,,0,) ]

s [ iR %5 R F (mmHg) K1 {4 (D) K2 (D)
A Hif 55 17.00(16.07,17.20) 43.14(42.73,43.57) 44.39(43.67,44.60)
KRG 14A 55 15.00( 14.74,16.02) - -
RJg34~H 55 15.00(13.88,15.31)" 39.08(38.74,39.81)" 40.29(39.72,40.96) "
ARJg 6 1A 55 13.00(12.82,14.13) " 39.60(39.08,40.18)" 40.39(39.94,41.12)"
RIg 124 A 55 13.00(12.16,13.25) " 39.93(39.19,40.53) 40.54(40.11,41.53)"
Z {4 125. 48 74. 06 78.99
Pt <0. 001 <0. 001 <0.001
T 545 AARHME AL, P<0.05; 54 AARJE 1 A A tfe," P<0.05; 54 AARJG 3 1A tfe,  P<0. 05( Friedman M #3, Wilcoxon BEFIKGH)  —: A

it 1 mmHg=0. 133 kPa
Note; Compared with respective preoperative,”P < 0. 05; compared with respective 1-month pustoperative,b[’ <0.05; compared with respective 3-month

postoperative,, “ P<0. 05 ( Friedman M test, Wilcoxon rank sum test) —:unmeasured 1 mmHg=0. 133 kPa
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FLLE R M, Brar 45" SMILE K& CXL TR 5
SMILE FAR A7 He 85, 25 F 47 =3 i 8 1 His A AL,
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A CXL FAR FZH A BA M5 6T AR5 MY 5k
IRV 1 30 W0 BB %, T B4l SMILE 5 AR %5 38 38 43 1F & i
MR, () #2156 B SMILE BX A CXL 75 ffy 3 il F AR 38
N UE 9 P # o

LA, 40t Trans-PRK &7 5 H )2 F AR 1Y
FWMAR L AL A CXL Y AH AR . AR F 58 4)
Trans-PRK & 71 B P B 33 CXL %5 1E JiE YA 1E 19116 IR
BORAEAT 53T, A QI R AR 42 it 2 25 4k 4l o A< B
FEA R F RO IR S 36 (1) 4R I8 D/ 1
B, R R 6 B K A R AT AR AE AR A Y AT BE L 25 5
HE IR JeE O [T R B T A 5 (2) TGN A A I i v B
P G T AR 5 BA A T 5K XUBS: i A B, 4 3 PR
B B B S KM (T1-S {5 =1 D, R AR #
) 5 (3) 3 PR 1 B R 4% 14 5503 R ik R 75 5K 5 R
e )2 Trans-PRK, Trans-PRK FI i Bi5 $4: P 3 CXL
HR 241, {8 Trans-PRK AR J5 4 — & 5 1Y) haze %k
Az bR CXL A ] DA AR B T 40 i 3% 3
JB2 S E B HE A SR IN R R J5 haze 1) & A o AS BIF 5%
RS R T B FE Trans-PRK Bt G BB M CXL, — 75
T RO/ AR S A R ke KU, 5 — O T AT 4 RE R S
O BE (4 AR X R E , SRR S5 S A S G N haze kAR L
i) 2 75 R A 4 S GRS B B A A 4 T 2 AR B
FEI R FTAE . AW IT 45 S BR , Trans-PRK X 45 Tl
itk CXL HA DN (D) AR A5 & K
Gk CXL ARG 14 H UDVA BORE 1 W] 248 5,
FEE CXL 3458 A M6 b B 5 B o (o] i 25 4 98 A 6.
AN 5T & I, A R G F ARG CXL R Rk
T8 AL SR A 1 i 1 45 R 3R B R T AR AR Y
WA BE" . AT P ITA B E ARG UDVA £ R i
Bk, RS 3~12 47 UDVA B FRuE , KRG 12
AN IEJCRE N IEM, P A AR UDVA = 20/20,
(2) 24tk fAmEh 302 R J5 W4 A Y 25 A48 fL F g
SE MR I LG bR, A 9T s ARG AR5 il R R R B

B ARG 3N ATFRRE ARG EIAARRAE W
RAEMBEY SRR AR, (3) e JEG R
IR B SR , J5 2 kT E AR R AR, — T PT BE
55 BB R SRR R R AR A O, oy — T 1 AT fg Ik
A CXL B R FREA O HARNE 12 4> H MK
JE GRS T MR 5 R G 6 A~ H A L W] A2 1k
U HR E L. () I EEDS LT IRTFARE
1JE 1B 0.5 9% haze , RJ5 1A H BATIRE &Y, HoAh
AR MR 7 Bif 1 45 Hof 1) 502 oK UL BH (0 R e &2k

Haze J& By M B0 0 5 18 52 5 0L 38 o5 ) 65 2k Jo 4
FELE A0 I A0 B 5T 3 22, A e D HE A1) 3 AL T 8, T
S B T BT I LR O TR AR R AN B D 2 2 T
S T AR 1 AT TP RS E M R A R AR D) ) TR
WL IR A, S A5 A T DD I TR B S E R e
AHFFEH 98% B AR K W, haze KA, 43 B M 3 2L 5
G (1) Wt — L35 Trans-PRK F-R 3o F o fff
FHUE ST T 06 Rl A B Bz ol e LB B & 0 £ g
b R R 40 B R . Hyun %570 %t LASEK B4
CXL #E17 M5 K ARG haze K/ERNK 25% , 5 L B4y
B b A 56, Aslanides 257 42 1 Pk CXL 5
0. 02% 22 5355 2 %) £ T 21 4k 40 1 & 3% A1 [5) i 4 11
LR E A MBS S5 I 200 e T, 5 o R v S A AR R
BRI K £F 4k 40 0 2D, AT A BRI D haze BB R
(2) Rerpkok sk AHI 58 76 47 HE 43 F 06 FEE b
't BEG Hof FH2 7EC BSS X 1) T $E 4T 58 43 vh Uk, DA
JoH AR A AT Ak o Zhang 2558 R b vkok
A haze BB (3) MR IZ AT 420 /> At
FEH CXL AN B 2 800 30 mW/em®, 3% 45 i
76 s, MIBHTRE R R 2.3 J/em’ L 1 IR ARG 1 8 B
0.5 %% haze, K5 | ™M AITRE BN, BlG R
4 . Haze JE A5 CXL H 1A B8 G 6 it i) e K A 18 A
[ A A O o BRAE iR 38 o CXL i Y B9 8 i 2 v [T A
1.8~5.4 J/cem” M 2 HUHF 58N N BBER N 2.7 J/em’
HA g 1 2 2 MR A2 T W 250
FiH FS-LASIK Bt & Pt CXL %8 5 48 BR G 2 80y
30 mW/em®, ELE IR 90 s, RS MR Ny 2.7 J/em’,
B2 6 e 12 A A ¥R W haze &A=, H A Y & 48 1k
5 efiuf FS-LASIK A8, Sachdev 2£'*'#£4T PRK Bt 4
CXL F AR5 6 I W0 09 A 58 v Jir ) 45 A 2 B A 5 7 ot
TN 2.7 J/em” R JG 16% (9/55) B % H B 2 haze,
AJG 6 M haze JHK .
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