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[ Abstract] Objective To evaluate the effectiveness and safety of transepithelial photorefractive keratectomy
(TransPRK) assisted by smart pluse technology ( SPT) for the correction of high myopia. Methods An
observational case series study was conducted. Sixty high myopic patients ( 107 eyes) with spherical equivalent (SE) =
=6.0 D who received TransPRK assisted by SPT from January to December 2016 in Eye Hospital of Wenzhou Medical
University were enrolled. Uncorrected visual acuity (UCVA) and best corrected visual acuity (BCVA) of the patients
were examined and recorded in logarithm of the minimum angle of resolution ( LogMAR) units, and refraction was
examined with a subjective refractometer. The healing of corneal epithelium and corneal haze was observed with a slit
lamp. Intraocular pressure (IOP) was measured with the non-contact tonometer. Safety index (SI) and efficacy index
(EI) were analyzed. The follow-up time was 12 months. This study protocol adhered to the Declaration of Helsinki and
was approved by an Ethics Committee of Eye Hospital of Wenzhou Medical University ( No.2019-197-k-177). Written
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informed consent was obtained from each patient prior to any medical examination. Results The mean epithelial
healing time was (3.77+1.02) days. There were statistically significant differences in UCVA and BCVA between
before and after surgery (Z = 380.812, 267.313; both at P <0.001). And the 7-day, 6-month, and 12-month
postoperative BCVA were better than preoperative BCVA, showing statistically significant differences (all at P <
0.05). Mean SI was 1. 10+0. 12, and mean EI was 1.05+0. 17 at 12 months after surgery. There was no significant
difference between the attempted SE before surgery (—8.02+1.36)D and the achieved SE at 12 months after surgery
(-8.04+1.51)D (P=0.523).SE in the predictive range within £0.50 D accounted for 79% (85/107) and that
within £1.0 D accounted for 92% (98/107). The 10P was slightly increased in 3 eyes at 7 days and 7 eyes at 1
month after surgery, respectively, which returned to normal after the use of ophthalmic solution for lowing I0P. The

incidence of haze severer than grade 1 was less than 1% (1 eye) ,and haze gradually disappeared after application of

drugs. Conclusions TransPRK assisted by SPT for high myopia shows good safety, effectiveness and predictability. It

is an ideal corneal surface surgery to correct high myopia.
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HF M BRI 27 B T BRI B B i Ol TR v 52
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R, AT 14 451 24 HR, 22 46 3] 83 HR 5 -2 4F 1 (25. 9+
5.3)% . MARRUE: (1) 4F W >18 i % (2) 2 ak Bt

J& (spherical equivalent,SE) =-6.0 D;(3) Bt JifaE
2AELL B (BRI AL <0.5 D) 5 (4) 452 80 B0 vE # I 4
fil g 2 JE DA b CREE A R B 1 S H DL b el A
FEBIESE 3 DA VL L (S) RS [EI>12 A o HEER
B s (1) f i 3 2 141 S 5 680 A AR 25 (2) AT IR
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QeI shPE S AE 5 (5) A B R PEMEB 45 (6) 22
TAEH LI I L5 (7) AREFE I BE DT & . AW 4R
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7 DX AR D (7. 92£0. 36) mm, SF- 2 £ 5 g X JREJEE Oy
(509.44+22.71) wm; VI HI R A (161. 06+13. 80) pum;
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F,2 W/ dL B S500 mg, ARJE 3 d JT UG WLGEFA I E K2
AWMU ARZE2ES, A BREHERE 74 14
H3NH 6 AHM 124 H##17BEv

1.2.4 Wgdsts ()M AT AR G % Bl 5
[a] 5 5% A /N B 90 3% #1 IR 1 /1 (uncorrected  visual
acuity, UCVA ) F & £ % IE ¥ 77 (best corrected visual
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Fi RT-5100 A4 35 36 6 A ( H A Nidek 23 /) 6 5 [ 4
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e 10 Gk FA I T 50. 5 %y Ak AL T UL £ e
BRPEIR M 1 GO BT WA N R B A R M, A
M T JE 50 JHE UL %3¢ 52 £ kg o TR ek, A8 R R ) . IS 8 B
WLEE 53 G5y 1 JIEE BT A8 9 ke, v R 52 i e 50 P e AR
TRWL%E ;4 90y ff 68 0 R TR it ¥ WL 4% o i B B
(4) L PEFE %L (safety index,SI)  SI=ARJ5F# BCVA/
ARAETFE BCVA, (5) F 3%t 45 %0 (efficacy index,
El) EI=ARJ5F UCVA/ARFiFE ¥ BCVA, (6) R
& ARG S AR G & BE U5 I [E]

S LA R T EE A2 I o o DR 2 2% A A, R L AR
LSD-t # % ., UCVA .BCVA . SE W& B4R A4 & 1IE &
AR I M(Q,,0Q5) R, & T bR T ARG A [] 15 18] 5
SR 22 5 BCR AT Kruskal-Willis H A5 50, R J5 % BE Vi
B 1) A 5 R AT AE B R ] Wilcoxon B FIAG 35, SR H]
TR B2 1 1m0 05 43 i % B4 SE r IE & L SE B SE B IE
IO R FEAT 4 A, % A T B AT R R S . P<
0.05 K 2EFAGIFE L,

2 #R

2.1 SPT # B9 TransPRK AR J5 AR IR M B F & fr &
Fisf (1)

AR JG V-2 f M6 b R A R Ry (3. 77+1..02) d, i
AARMMABEE EEIIEARG 3~6 dEema, Hrp ol R
RIGH 3 REEME, 5 57%, 19 IBRR)GH 4 R4
WA 17.8%, BIRAREH S RE2@A, b
16.8% ,9 IR RJG45 6 K24 RmA, ki 8.4%,

2.2 SPT 4B TransPRK F AR 22 4P EM

ARG 124 A ,46% (49/107) AR BCVA H4 2k
3 .51% (55/107) AR HE BCVA {35 A48, 3% (3/107)
ARHR BCVA A Fr F B AR AT &R J5 A [6 B[] 5
BCVA SRR ESF AL IT¥ B L (Z=267.313,P<
0.001) , HrpRJ5 7d.6 ~HF 12 4~ H AKRIR BCVA
BORHTH] WS, 2 R A S E B L (¥ P<0.05)
(£ 1), FA SRR E M ER S TS, ARG 0
BAFARSISKRIEKRERARITEEL(F =
125.859,P<0.001) , e RF 1 MHS5AR)E 7d 1
BMAFEIMNHERE I DH IR, ZRIAERITFE
X (¥ P<0.05)(#£2),

- . 3 B 8] & %
MR ] TX-20P %4 3 4 firh =% [ F 1 SPT 4B TransPRK R R AR EZBTESM AR SE L& [ M(Q,,0;) ]
Table 1 Comparison of BCVA ,UCVA and SE among various time points before and after

Hit ( HAS Canon 23 W] ) iR

TransPRK assisted by SPT [M(Q,,0,) ]

BCVA(LogMAR)

UCVA(LogMAR) SE(D)

J&, BB & <21 mmHg (1 mmHg = i i B B
0.133 kPa) & N IEH . KA 107
1.3 Sil2frik RJ57d 107

K H SPSS 23.0 Ziit2gf ARIE1AH 107
AT Gt 0 7. ih ik gg bR AR 107
B4l 55 FLHR T Shapiro-Wilk £

0
0
0
0

.000( 0. 017,0. 000)
.066( 0.018,0.155)"
.000( 0.000,0.018)
.000( -0. 079,0. 000)
ARE64~HA 107 -0.033(-0.079,0.000)"
ARG 1240 107 -0.080(-0.079,0.000)"

1.223( 1.097,1.398)  -7.875(-8.875,-6.875)
0.097( 0.000,0.222)°  +0.250( -0.250,+0.750) "
0.000( -0.021,0.071)*  +0.125(—-0.750,-0.250)"
-0.079(-0.079,0.000)"  +0.250( -0.250,+0. 500)"
~0.021(-0.079,0.000)* +0.125(-0. 125,+0.375)*
-0.075(~0.079,0.000)*  +0.250(-0.250,+0.250)"

B PEAT IE S 0 A K g, A I B ZH
He A IR SLEL SERR/BUN g

267.313
<0.001

380. 812 274.619

<0.001 <0.001

57 IE SE I HR HE N 52 #0480 Rk U < 5 AR H B, P<0. 05( Kruskal-Wallis H £% , Wilcoxon B MK )  SPT . AE ik i H A ; TransPRK ;

PFA IE 25 73 A 808 ULIE 2540
fii , JH mean=SD 7%, FAHJ
J5i AN ) I [ 345 45 A 5 1A 22

28 R UESY T WO VTR ; SE - SF 8 R BEIE s BOVA i AEHF IEL J s UCVA - BRIy
Note: Compared with pre-operation,“P < 0.05 ( Kruskal-Wallis H test, Wilcoxon test)

SPT: smart pulse

technology ; TransPRK : transepithelial photorefractive keratectomy ; SE : spherical equivalent; BCVA :best corrected

visual acuity ; UCVA :uncorrected visual acuity
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F 2 SPT BV TransPRK AR J5 &AtiE & SI & EI L3
(mean=SD)
Table 2 Comparison of SI and EI among various time
points after TransPRK assisted by SPT ( mean+SD)

i i) MR %% SI El
KIg7d 107 0.79+0. 19 0.77£0.22
Kig14A 107 0.98+0. 10" 0.96+0. 16°
ARJg 31 A 107 1.06+0. 11" 1.07+0.17"
A6 4AH 107 1.08%0. 11 1.0620. 16
RJG 124 A 107 1.10+0. 12 1.05+0. 17
F {5 125. 859 87. 161
Pl <0.001 <0.001

W SARJE 7 d e, P<0.05; 5AJF 1A A KA, P<0.05 (A
TSR By 22000, LSD - K5 )  SPT A BE Kk i 4 R ; TransPRK : 28 |
BEHESY WO A BT HIA 5 S 22 A MR8 55 EL A M 45 4

Note: Compared with 7 days after surgery,“P < 0.05; compared with
1 month after surgery, *P<0.05 ( Repeated measurement one-way ANOVA
LSD-t test ) SPT: smart pulse technology; TransPRK: transepithelial

photorefractive keratectomy ; SI:safety index;El:efficacy index

2.3 SPT H#iBh1Y TransPRK F AR A R

RIG 124 ,51% (55/107) RHE UCVA (/N5
71)=1.2,87%(93/107) RHE UCVA=1.0,97% ( 104/
107) RHE UCVA=0.8, fir KRR UCVA=0.5, AR
FARJGA R B ] g UCVA SR L5 25 = A e it
X (Z=380.812,P<0.001) , KRJ5#H}E] 55 UCVA #4
TR, ZRWAEG L (¥ P<0.05)(F 1), K
JE B TR EL BRI B Z R AR FE L (F=
87.161,P<0.001) , AR5 1 ~HFAR EI & F ARG
TAdARGEINMHFAREGTARE1IANH, ERYAS
HEE (¥ P<0.05) (% 2),
2.4 SPT#hfY TransPRK A J5 AR R 5 iE SE i &
SE Fa i& T

A BT IE SE B (-8.02+1.36)D, RJ5 12 4~
HSEPRHFIE SE g (-8.04+1.51)D, & LA % 7
it L (P=0.523) , R J5 SEBR#F IE SE Fifi % i}
BFIE SE [ hn A & (R =0.99, F = 691.356, P <
0.001) , & [8] 19 &} E h 1.004 6 (95% CI;0.958 ~
L114) (B 1) o RJg 12 4,5 B S BUE 6 77 B 2 1R
(SE>-1.0 D) ,4 MR 4 B4 B 5 (930 87 (SE>+1.0 D)
ARG 12 4~ H SE 7E+0. 50 D 5 0 315 Bl Py 9 A R B 451] 3K
79% (85/107) , fE 1.0 D Fl I 35 [ P 1% A HR LU 9] 3
92% (98/107) . ARIRAJG 1 4 b 15 B ] SE A8 fk ¥ %
2.5 SPT 4B TransPRK A §ij J5 MR JE 25 fb

AT B A G A [ Bsf ) g A R P 35 TR e S A4k b % 25

-13

=12

-11

|
| —_
=) [=]

SRR IE SE(D)
&

y=1.004 6x+0.006 1

R2ZE1E=0.991 9

| | | | | |
-4 =5 -6 -7 -8 -9 -10 -11 -12 -13

T I SE(D)

B 1 SPT B TransPRK RETHH SE FEBSRE 12 4B

FRSE FEESHXMHAE (LN IHS5HT,n=107) %N

#£1.0 D; 20K £0.50 D SE: G RUREE

Figure 1 Attempted vs. achieved SE refraction at 12 months after

TransPRK assisted by SPT ( Linear regression analysis,n=107) Red

line:+1.0 D;Green line:+0.50 D SE:spherical equivalent

FAGI R X (F=9.996,P<0.001) , H ARG 14
HR A Y TR AE, 2 57 A Gt 8 L (P<
0.05)(%£3). RJa 7d MARJE 1A H IR EEE T &
Hr o 3 MR T HR, 25 T B oA 1R WE N 3% 75K 3R AR IR
MR, 1~2 W/d, A A Sk & I Bl T A R IR 5 e 8
TR R, 1~ 2 W/ d, IR e & 78 3632 B IR TR R 7
JE R IEF o

% 3 SPT B TransPRK R & R GERE L&
(mean+SD ,mmHg)
Table 3 Comparison of intraocular pressure changes between
before and after TransPRK assisted by SPT

(mean+SD , mmHg)
I (8] R %% HR s
N 107 14.60+3. 02
I NERE! 107 14.25+2. 68
Rig 14 H 107 16.01+3. 23"
RG34 H 107 15.27+£2.29
ARG 6 1A 107 14.81+2.11
ARG 124A 107 14. 66+2. 04
F Al 9. 996
P1H <0.001

T 5 ARET AL, P<0. 05 (FE A I i 5 (K 3R 05 22 70 47, LSD - 4 46 )
SPT: % fg Bk vl £ A ; TransPRK: £ b B¢ o 43 1 #0O6 A 5 00 | R
1 mmHg=0. 133 kPa

Note: Compared with pre-operation,“P < 0. 05 ( Repeated measurement
one-way ANOVA, LSD-¢ test)
transepithelial photorefractive keratectomy 1 mmHg=0.133 kPa

SPT: smart pulse technology; TransPRK:
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2.6 SPT #Ph Ay TransPRK AR J5ARHR haze & 4 3
SPT #iBh 19 TransPRK KR HR KR J5 haze £ 5 0 2,
BT 1R &2 2 LA I haze (£ 4) . X F 8
haze 1) 8 25 T % A1 85 3R b FE K AR TR IR VR IR 3 ~ 4
W/ d B R TR T RS TR T AR SRR 2 ~ 4 k/d, IR AR R
haze {7 10 I8 % 50 5, [] AP A 00 MR, AR 90 A7 20 38K 5 £
FFEIR 259 o f8 3% 7 25 W) il 5 haze 72 a2 5l
T4 2, 76 B 7 301 9 A 1 B AR T o 5 | A 1 )™ J 0 R E o

& 4 SPT #Bhfy TransPRK RFAE %% haze kX £ &
[n(%)]

Table 4 Haze incidence after TransPRK assisted by SPT
[n(%) ]

i ] R % 0% 0.5 % 1% 2 %
ARG 14H 107 83(77.6) 24(22.4) 0(0.0)  0(0.0)
ARJG 34 H 107 84(78.5) 21(19.6) 2(1.9)  0(0.0)
RJG 64 H 107 96(89.7) 7( 6.5) 3(2.8)  1(0.9)
ARG 124H 107 101(94.4)  3( 2.8) 3(2.8)  0(0.0)

TE - SPT: 8 BE K th £ AR s TransPRK : £ | B¢ #E 43 F WO A IR DD HI AR 5
haze: |- B¢ T 250K
Note : SPT :smart pulse technology ; TransPRK : transepithelial photorefractive

keratectomy
3 itie

JEHIC A WEFEIESE T TransPRK A 8 h R4 1) %
AP A RCHE R AT B SPT SR #h 3D
BEAY 38 o DA O DI I I K o 8 TLART HE 7] 158 £ R
J R BT, DT AR 5 40 T B A2 A T b R B
G haze HA KA

Aslanides %"/ 7 SPT By (1) TransPRK F AR i1 ¥
B 25 Bl 49 IR 5248 TransPRK T AR AL & 20 14
40 HR A5 BRATE ST o R AR IR AR T AL K A2 9 TR
I b Bz x5 N O BE AT 2r B, A& B OSPT i B Y
TransPRK 7E A 5 5L 3090 I3 9 52 1 95 98 5 T AL T 1% ¢
TransPRK 41, RIR¥ T ARG 3 d A L B2 @A
AR 57% (61/107) P ARIR M EEEARE 3 d
TEMA NTARRFARG 6 dE2@mA, M LK@
AT Aslanides % (955, 7T k-5 A B ST AN A
WF SRS 400y g B L AR 2, R rh U TR B R )
WG S7 DXFE BN SR AR R AT G, e A A T) 5 A X b B i
B FIWT bR UE R AS [ 2 P B R 2E R R Z —,

SR XT 40 9] 76 WA ML IR 4 B AT 1L 4
TransPRK 5 SPT %f Bh iy TransPRK, 3 X £ IR AR J5 4
JIHEAT LR, S5 R R ARG 3 A WA I ) 5 2 4
ARHE UCVA 22 5 6 48 it 2% & X, 2 SPT Hjj I 1y
TransPRK 24 AR J5 UCVA = 1.0 ) AR R H 01 %5 1% &

TransPRK 25 . AWF5% T ARG 12 A~ H KRR UCVA
A RCPE TN 2 AR A A, R UL A S 5 W AL 0 9 RE
AT L% T e BE A0 AR 3 R 13, SPT il B Y TransPRK &
R EER e

FEJE GO A O AR R BR AR S 12 S A
SE #£+1.0 D T 55 [ P R 4 EE A9 35 92% , n] F503 14
M £ AL 3k 1,004 6 CRR BT 1, 156 BH R 3800 o Bk 4 )
AARJE 1247 5 IR B G I B B mHR A 4 R 3t
BT ) b o TR ' BE K e SR AR T AP IR RE B A
M LA 4 R 3000 P E N 58 45 2ROk &, SPT 4l B i
TransPRK 7 4 97 & B 30 A0 7 T 45 B A K 4 i mT il
I

TransPRK 38 13 380 25 B b J2 19 B2 5 SO 4
IR RE KR AR — B, W/ AR RS 0 1 B T, RS
SE RS W WA, PR B AR 4, haze J B FE . SPT
A 3 e Ak SOE D) ) 5 AR AT BB haze SN BE 4%
) I 3 T T L S R A R T AR E RS AL AR FE 5 PRKOR
J5 A0 TR L T 1) 56 R WM e P e e s T B AE v
Iy T O PRK RJG B 2% ~4% , £ %2 8 £ 1) B 3%
T B 2 haze , 3 IO A O 1 JE O EE B RN 9F
H 5 e R 03R4 56 . PRK AR5, B & 22387 1IE
et R R[] o 2 2R D) B o A 4G i, R haze 11 K AR R
THE L Aslanides 25 {9 BF 5% 45 R B oR, £ 5
TransPRK 415 SPT #§ B ) TransPRK 41 AR 5 haze &
WG B 22 %, 1 SPT 4§ B Y TransPRK 2 haze % 4=
RIAK . AWEFE T SPT Hfi B i) TransPRK K J5 Fifi % B
[ FE , R R haze 2 W7 FEAR, RAEH K ERDIM & T
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