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[Abstract] Objective To evaluate visual performance pre- and postoperatively in patients with
irregular corneal astigmatism who were treated with topography-guided trans-epithelial photorefractive
keratectomy (TPRK). Methods This non-randomized prospective clinical study was comprised of
15 eyes of 12 patients with irregular corneal astigmatism who were treated with topography-guided TPRK.
The data included UCVA, BCVA, pre- and postoperative refractive data, and contrast sensitivity
before surgery and at 1 and 3 months after surgery, the corneal epithelial timeline for healing, pain
scores at 3 and 7 days after surgery, the classification of haze when it appeared, and the safety and
efficacy indexes. Repeated measures analysis of variance was used to compare the changes over time.
Results Mean UCVA increased from 4.11+0.28 preoperatively to 4.88+0.16 3 months postoperatively
(F=36.706, P<0.05). Mean BSCVA increased from 4.86+0.08 to 4.98+0.09 (F=5.075,P<0.05), with
no visual acuity lines lost. Safety and efficacy indexes were 1.025 and 1.004, respectively. Mean
spherical equivalent (SE) was reduced from -3.73+4.62 D to -0.03+0.09 D (F=-4.034, P<0.05),
and the mean cylinder was reduced from -1.71x1.43 D to +0.38+1.14 D (F=-9.192, P<0.05). There
were significant differences in contrast sensitivity were found between patients at 3, 6, 12 ¢/d spatial
frequencies before surgery and 1 month after surgery (P>0.05). But patients at 3 months after surgery
showed better contrast sensitivity than patients before surgery (P<005). Haze appeared in 2 eyes at 1 month
postoperatively but recovered by 3 months postoperatively. Conclusion  Topography-guided TPRK
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appears to be an effective treatment for irregular corneal astigmatism. The operation improves contrast

sensitivity and visual performance in patients with irregular corneal astigmatism.

[Key words] Trans-epithelial photorefractive keratectomy ;

28 b R E ST T O A DT IR (trans-epithelial
photorefractive keratectomy , TPRK) J& — F 7 7 £ i
R VIHIEOAR AR 4 b 8 & IR BRAIRAE T 52 1,
Lot 3a 97 M M B U1 BR R (phototherapeutic
keratectomy ,PTK) Z:BRAME I 7 5, 765 RIE T
PRK TR, TPRK % JZ T AR ] G i 2 DI HI AR J5 £
FEORE AR VA I ACE , A P 18T 51 5 (9 TPRK AR mJ
A EASHLIN A BEEOE , i 4> LASIK AR J5 b K AR
KIFRAE M A RS AE A G 51 B9 A R HOE, A
WF5E B TE WL EEASHILIU) 15 FEEHOG Y 8 5 TR 3 52 3R [
158 TPRK FAJG , 98 5t i 1Y 22 A% 0l .

1 W&5FH%

1.1 %

ARG I FE D ) 358 B A2 A 7, AR IR 18~50 %7,
PERRFR , EZ2EE 2010 4F 3 H % 2012 4% 10 A1
AL £ RO R 12 0 (15 R ) A6 A M5 7
(7 W) AR LR R E R AR 1 B2 IR), 17
LASIK A5 H BUAREAH SC T A&E 3 4 (4 IR ZR U1 Hl
RG24 haze 14 (2 HR)AE, K 2 /045 1R B Ak
PEAA R il 1 R M A R i 3 8], HERRARIE
A IHRTFA S 5 MR TG Sh M | e MRS N e
FOGHR AR RS 4 TR AR T3, T 52 e £ B4 A
144 BP9 QOB PR X 45, AS A9 3 o % B AR B
Z2 USSR UE RN R R, AR I A8 A 2428 8 s R 5 o i
A FARHIRBEE T A s 7] — 7 B 58 AL
12 R REkd

T AT R3S Y H W 43 IO AR R G TR H LR
i, UCVA BCVA  FE %5 (CV-3000 £5 5 56
AL, H 7R Topeon 23 7)) R BAT i S0 A 4, TH I
e 24 1] A4 Ak IR (H AR Nidek 23 \]) | I b P
& £ 45 (Topolyzer, 18 &l Wavelight 2> ®] ), i HR )i
A T b U R A (CSV-1000E, 92 [# Vector
Vision A7), K53 d.7 d.14~H 34AREZ, &2
A N A R R TR A
1.3 FRAT . EMAH

ARHTE T A2 DR P Z IR AR, R
JETHUAER R N TH WA T IR SR I
B IR RS O IR S i 4 T REIR R 2Y
14 FRFX

AR 2 A T e IR G, B TR A

Astigmatism;  Visual quality

0.5% % /RYLH IR (SEE Alcon A F]) 347 2= 1 IR
e, P AR 10 16 Topolyzer £l 5 A T-CAT %X
PEHEAT 28T, B AP A B DDA e FH U 00 s I
HERTFHOCTF AR CEEPHE AAF) Bt PTK
B BRI L R, AR5 Fie BE AR i D6 AR IR A A
HJE PR 4T 06 A BB DI A i FH BELY 7005 38
1 WYIHI B RS e X AR UIHIEE R 5 um
() PTK, X A B AT 4l EAb 1 vk BSS ks , f A
R 0.02% 4 3% K C MR 15~20 s, Bk
PRI T 5 AR 56 235 54 1 220 5 25 M SR PA TR R ¥k
TC B 900 7R g B 5%

1.5 “%itsFF%

AEBEDLHTE PR Im R 5E . Bdli 28 SPSS 18.0 4k
PEGETT2 A B BE Je HEAT 07 25 FF PERL I, A (] B[]
SR B AT N AR AR 1) 25 4 BT R A REAR
PIRE 2 AL, 5 146N 1ogMAR i 5%
BTG T, AR AR 5
ik, L P<0.05 HERAGITER X,

2 &R

2.1 FAK#7/E UCVA #= BCVA #) 1%

UCVA RATHIMHE K 4.11+0.28, B AR J5 3 4~ H #2
& 4.88+0.16(F=36.706,P<0.05) ;BCVA AR X1
1 4.86£0.08, FIARJG 3 4~ H 2 5 F 4.98+0.09 (F=
5.075,P<0.05),

UCVA 535 i RET BSCVA K5 14H A
TR, RE3IANHA 10K, K53 DHAHBRH
BCVA ¥Jik 2| s i R FT BCVA, Hii13 BREA Fr 42
f LATRA B 7 BRBOR AT = 2 47 A B (LT 1),

5.2
5.0 |
4.8 —— RHTUCVA
RiS = ATBCVA
4.2 ARJG 34 JTUCVA
g A JE34 HBCVA
3.6

LA NEAE H=4.98 (R 5 3 4> H 72 BCVA)/4.86 (A 1 *F- 24 BCVA)=
1.025 ; 47 %t 46 $=4.88 (R J5 3 A~ J1 ¥4 UCVA)/4.86 (AR 1 °F
BCVA)=1.004

B 1 FARFG UCVA BCVA 475 A

22 FARIERIKESHILE
AP 22 R BR B B (-3.73+4.62)D, ¥



Hh AR R LI 2 55 P B2 A AR

2014 4F 11 %5 16 55 11 #] Chin J Optom Ophthalmol Vis Sci,November 2014,Vol.16,No.11 <677 -

BEFE (-1.71£1.43)D, R J5 JEOEA IEAR S 5 AR AT AH e
BRI, 25 A S EE LR 1L, FAREE
1 B 1 I LA AN RO P A5 DL ks (DL BT 2-4)
O ARG 3 A H SRR EFE+0.50 D Z
[E]8 HR , 7E+£1.00 D ZJd] 11 fR ,
2.3 FRATE AL AR E # b iR
ARJG 1A TG 4 4235 [ R X
JEE 5 AR RIA 22 5 RG22 8 L (P>0.05), R A
34H 3.6.12 cfd 3 Fas [a] g X L OB 5 R T
AH L 1] 4R i (P<0.05) , - A i Je % Lo U L
#*2,

F 1 TGS ECRER LA (D, 225,15 1R)

Patiert _Examination _Lens Check_Display _Lens fitbng _Settngs T-CAT_ Mscelanaous
Exm. dat.: [1

Name: Wiang, ms

[iang. Xaomer [T
Dot 0.B.: [TfIOFT  Eye:[Fight Exxm. time: [09:31

data : major meridians
Rh: 41.20 1001
o |

I 6] 458 BRE M
AT -3.73+4.62 -1.71+1.43
AE14MH -0.32+1.20 -1.23+0.62
AKJg 34 H -0.03+0.09 -0.38+1.14
FAl -4.034 -9.192
P <0.01 <0.01

[ WAVELIGHT - ALLEGRO TOPOLYZER
Patient Examination Lens Check Display Lens fitting _Settings T-CAT Miscellaneous

Name: ﬁl-nn, Xiaomei Exm. dat.: [07/26/10
Dat. 0.B.:  [10/19/81 Eye:|[Right Exm. time: [15:36

[ WAVELIGHT - ALLEGRO TOPOLYZER

Patient Examination Lens Check Display _Lens fitting _Settings T-CAT Miscellaneous

Name: ﬁlanu. Xiaomei Exm. dat.: [08727710
Dat. 0.B.:  [10719/81 Eye:[Right Exm. time: [09:19

* major
Rh: 419D 107.4° ]
Rv: 42.8D \7>
Ast: -0.9D ]
Axs: 7.0

Ecc.: 0.15 197.40 ]
@cor: 11.5 6 4 2

B 3 TPRK ARJ5F 1> H 3 M e 36

Bl 4 TPRK RJG 34 B4 MY F R0

F2 RN ARG TR L BURE AR (725,15 1R)

I ] 25 3 e/d 6 c/d 12 c/d 18 c/d
AT 25.70+2.14  31.62+2.40  9.33+2.51  2.95+2.45
RIG1TAH  34.67+1.51 43.65£1.58 13.1842.04  4.36£2.09
RJE3ANA  44.67x1.41  60.26£1.29 22.39+1.66  5.74+1.86
FE 3.705 4.636 4.888 2.817
PAE <0.05 <0.05 <0.05 >0.05

ARG 3 A EARE L, MV AT 1=-2.713 ,-3.039 . -3.118,
) P<0.05

2.4 haze

ARJ5 1A H P haze 2 B (2 HR) , ¥4 0.5 9%,
HYRAMBEED XS, RG34 HABEURE 4
TRHIR

3 itig

25 IR J8 A4 A AN U RO, 25 S 20 )
% AR S5 T 5 A A A LB B R R AE SRR
B AN RERF IE RIARLr O R Ty, B AL RGPCL A /b £
BWRHFIEA RSURNREM 32, #8708 i T A IR
A A TR SR B TR Y B e SO A R 5O
ANHIU O B4 53 A 1R R A8 523607 [R) Rt 2 A i
JCFARABIMERT, EH AN 5] ) DA 2 et Ay
ANTR] 0 T MR A RO TR B ORI i 7 R Ay
JoJEE B VE R RO AT MR 1R 51 S iR 25 51 = T
AR HR I B A AT REAT ARUZ A IR D' T ARG T
R T 00 R IR S U R XU A i A TR
TR IR A5 Do R 32 R AR B v T A L
SEI, ABIETE T R AN LD B RS T 2 i
HABEFRAR | RIR A B S 5 5 15
B2 A R T SE M RATIrfu il sk, oIk 5l
T P, MR 515 0 R TR O B S A
RTT ISR R oA S A AR,



<678 - AR S B 22 24K 2014 4F 11 A %5 16 %5 11 ] Chin J Optom Ophthalmol Vis Sci,November 2014, Vol.16,No.11

WAk, S50 RS IR A R 803 LASIK AR5
1 R RS R U T haze B LSS 51 £ AR 3 R
FE AR, BT L R s = AR A (A
F I R JEE AR S R] DX o0 At 25 5, 7R S
B ARSI R B 0 PR b R T A R R A
JT AR B A 2 L B M 5 ek T 1 o I 2 T )R
FUE 0% G0 B P AR R R 1 51 A 2 U I A
(LASEK ,PRK, Epi-lasik ) , 75 2 76 ALK 125 5179 RS il B
FeR L B S5 P I R AR AR I £ e P
AT VT o AFL L Hof T 258 B 1) 35 I 2 1T 9 AN R DU 265 I 4%
SRR AL B RIE SR, Bk, LR AME T
DUAS 0 iR P18 5 | S DT 25 B B S %) B EG ) o
SRAETEZES . MR E AR B JER | Lo 7 202
W B oRG E R dike , fef A A R BRAR A A AR AR AL
Wit 5 YOG B AR RN A R 1 B JRE B O 5 Y g T TPRK
FEIRYT X S m 5 5 B T IR R AR B A R
A T R A X AR -5 . TPRK 454 T PTK
FPRK, SR8l A OGO TR . b/t
BE w40 R0 Ak PTK 855X 2 Bk b Rz, 4l 25 ff B I
B () 2ok BRSNS S RS B, PR DL AR A I 3 S U )
TSI AF - AR WA SO0 b T PRI RS 25, T LA
ity 1 52 B B IR P 5 1 5 B PRK 3843, & 1E £ BB
A RS AR EA ) s T i, YD 98 S
BN PTK 64 B, b ] i 35 57 3% 1 50 e g,
DAGE 5] — B R b e A i, it — 2B BR IR F AR
PR AN BOETE B

X H BB B Ry S W Ol bR . BT AR
WFFERT 5 0 S5 FAE, AR 4 23 [RDA 6 1) % He
JEJE S M 25.70.31.62 .9.33 .2.95, BIEW &K
43.00.,99.00,50.00 ,13.0018 &} B A% . £f B e &1 5
S TPRK A& X AN [F] 8825 1) f IR 28 85 1 A
TR YT Jr %, ARIURIE T & B YR IE B —JF
FBR TR A B AR | A JE O [ B A, AT R AR
HR R AR K m R 22 ARG 1A B i REl T
5 £ A L B2 ATY A K I A RSEAT A7 7 48 0 J
R AR, HARJS 1 H BCVA AR5 3 1~ H
Fi 25, AR 3 4 H B LR B WA, BRS
i 5 Bt 7 1o ) SRR T R A B R e, X A
TR AT A H R Y 2 )

AR PARE 14 H H AP haze 2 1R, 8
0.5 ¢, H. 35 J A A S R i X85 R 3 A4S A B D
AL A0 AR A HR o 43 OB A PTK 25 1 )
7R S U0 SR B A RS SR A DR R, R E R
R A AR XT3 T X 5 ARG A B haze AO B
YR AR R M XA . B DAL 2R 2 DD AR (1

Bl AR 1 4 3 07 =20, an AR A 1 iR 4 AR R R rp i
0.02% 22 244 R C, AR J5 Fo 8 5 B bt fo 58 4 26 IR A
S Al IR B U AR AR L R A R BR IR S haze
R,

TPRK 2 AR 42 fih | 4= WOt A B m D6 F R, ALk
G 160 W 5 | R T IR 7 T i R o AR X 3 e 4k % 4R
Do 5 7= A 4510100 T O R A R R Y B R AR
B R G T RCA RS T ARRG

FEAS LN BHVTR 0, 2RI AR R 2
Qb T A K 3 4 o R AAE 5 O O I IR 40 T35
FEF AL TPRK AR H A 14 52 43 W5 45 56 i 0G
S5, 41 TE] A 45 A5 A PTK/PRK 1) 1) 1X 38 it — B0k id
A Rt

gi brik, fREHIE B 5154 TPRK AT LA 8K
W I N KL A IO 5 0 AN ) IO F8 3 1Y
Xof b BEORR B | 4 v RR A A T

SE WK

[1] La Tegola MG, Alessio G, Shorgia C. Topographic customized
photorefractive keratectomy for regular and irregular astigmatism
after penetrating keratoplasty using the LIGI CIPTA/LaserSight
platform[J]. J Refract Surg,2007:23:681-693.

[2] Pedrotti E, Shabo A, Marchini G. Customized transepithelial
photorefractive  keratectomy for iatrogenic ametropia after
penetrating or deep lamellar keratoplasty[J]. J Cataract Refract
Surg,2006,32:1288-1291.

[3] Chen X, Stojanovic A, Zhou W, et al. Transepithelial ,
topography-guided ablation in the treatment of visual disturbances
in LASIK flap or interface complications[J]. J Refract Surg,
2012,28:120-126.

[4] McCormick GJ, Porter J, Cox IG, et al. Higher-order aberrations
in eyes with irregular corneas after laser refractive surgery[J].
Ophthalmology,2005,112:1699-1709.

[5] Reinstein DZ, Archer TJ, Gobbe M. Refractive and topographic
errors in topography-guided ablation produced by epithelial
compensation predicted by 3D Artemis VHF digital ultrasound
stromal and epithelial thickness mapping[J]. J Refract Surg,
2012,28:657-663.

[6] Allan BD, Hassan H. Topography - guided transepithelial
photorefractive keratectomy for irregular astigmatism using a
213 nm solid-state laser[J]. J Cataract Refract Surg,2013,39:
97-104.

[7] Stojanovic A, Chen S, Chen X, et al. One-step transepithelial
topography-guided ~ ablation in the treatment of myopic
astigmatism([J]. PLoS One,2013,8:e66618.

[8] Arend O, Remky R, Evans D, et al. Contrast sensitivity loss is
coupled with capillary dropout in patients with diabetes [J].
Invest Ophthalmol Vis Sci, 1997,38:1819-1824.

[9] Arevalo JF, Mendoza AJ, Velez-Vazquze W, et al. Full-thickness
macular hole after LASIK for the correction of myopialJ].
Ophthalmology,2005,112:1207-1212.

[10] VRumA , VFERER, B3G5 WiEor T W06 AL A IS I B AR S B
TE PRI B A RO ZEL) ] IRBLDL 2420 75 ,2007,9:166-168.

(R H 1:2013-12-27)
(R SCHmde . FRLL, B3]





