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Abstract

e AIM: To evaluate the efficacy and safety of limbal
relaxing incision (LRI) for correcting corneal astigmatism
during implantable collamer lens (ICL) surgery.

« METHODS:: A total of 185 eyes of 105 patients with high
myopia and corneal keratometric astigmatism were
included in the study. ICL surgery with concomitant
relaxing incision was performed in 105 eyes of 60 patients
in LRIs group (Group A). Eighty eyes of 45 patients only
underwent ICL surgery were in control group ( Group B).
All patients undergone ophthalmic examination that
included uncorrected visual acuity ( UCVA ), best -
corrected visual acuity ( BCVA), Pentacam analysis
system to observe the changes of corneal astigmatism
before and 1wk, 1 and 3mo after surgery.

¢ RESULTS: Respectively comparing UCVA between two
groups in 1 and 3mo postoperatively, the P values were
considered statistically significant ( P < 0. 05). But,
respectively comparing BCVA between two groups in
1wk, 1 and 3mo postoperatively, the P values were
considered no statistically significant ( P > 0. 05).
Preoperative corneal astigmatism was 1. 52 £+ 0. 55D in
group A and 1. 48 £ 0. 57D in group B, there was no
statistically significant difference (P>0.05). One week
postoperatively, the astigmatism was 0. 55 + 0. 41D in
group A and 1. 20 £+ 0. 48D in group B. One month
postoperatively, the astigmatism was 0. 60 + 0. 38D in
group A and 0.93+0.47D. Three months postoperatively,

the astigmatism was 0. 51+0. 32D in group A and 0. 96+
0.40D in group B. The difference between the two groups
were statistically significant ( P< 0. 05). The difference
value of corned astigmatism before surgery and 1wk, 1
and 3mo after surgery had statistical significance ( P <
0.05). In LRIs group, at preoperative and postoperative
time points, the average corneal astigmatism changes
were also considered statistically significant difference
(P<0.05).

e CONCLUSION: LRIs performed during ICL surgery
appeared to be an effective and safer procedure to reduce
pre- existing corneal astigmatism and improve UCVA as
well as the visual quality.
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B 3T 7E A SRR IR S B BN T IR R A AR
(implantable collamer lens, ICL) H 1 FH £f B 2% i i U1 5
IE RO R 2 A Fn A et
Tk LA IR HOE B 105 1 185 HR, BEAL /K A
PRI R 2 (A 41) 60 5] 105 HIR, £ A5 5% 478 fife 1 Bk
G ICL AR ; FARXS B4 (B 2H)45 141 80 MR, At A7 &
FLICL MAAR . 43 3T AR, ARJF 1wk ;1 ,3mo FEATARIR AL
71 (uncorrected visual acuity, UCVA) FfERF IE S (best—
corrected visual acuity, BCVA) MR BT 4 #1Y Pentacam #5
LS I EOE AR b
R A 1,3mo UCVA [hi, Ml 25 HA G228 X
(P<0.05) ; RJF 1wk;1,3mo BCVA A%, W4 2% % 503t
FREMX(P>0.05), A AARF-FHMBEROCE N 1.52+
0.55D, B AR MIEEOEEE R 1.480. 57D, B4l 2
BEGIFE L (P>0.05) . A ARG 1wk;1,3mo F1 M
EHOEREE 54 0. 55+0. 41,0. 60+0. 38,0. 51+0. 32D,
B ZHARJE 1wk;1,3mo P BEHOGEE 4318 1. 20+0. 48,
0.93+0.47,0.96+0. 40D, Pi¢ 22 7 HA 45 it 2F 5 X (P<
0.05) ., RETESARIG 1wk;1,3mo fAEOEEMEAL, H4
2% A 4012 L (P<0.05), LRIs ARHT 5 ARG &
R ) 5S35 £ IR O AR AL 25 S A G L (P<
0.05),
8538 .76 1CL AR A Ry A S 25 s figt VD JF 6 1E 80k, T 48 42
A LI RO, B 5 UCVA  BE 900E Ji
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EHEST O DR IE T AW K% (HIlE R A7)
A — S8 B i TR R e A R R A T R
SR B RS , TN REATHOE R IE TR . JEAF kK, A f iAok iR
J& T SRR AE AR (intraocular collamer lens, ICL) |
T AR B RN 2 A AT F e | il — Rk
HATS MR N JEETA, ZRIE NN Z TS EE, 1E
IEH AR MABEHBOE T 1.50D #9415 15% ~29% , i fE
mEE LR T, SIFROEE E 2, mEMEOE(RT
0.75D) B T =SB 57 Y ER HER OESE 1651
B AR R B G el g O B P9 TR R
HARTIAAAE R A EEOE, R AT BT .
LA DI I (limbal relaxing incisions , LRIs) J& 7F ffi Il 2%
MAEHERR A, v s S A 08 A IS L A ) e E 7 RS IO
EREAT B BSOS R AR A DD 1, BT LE HO G R — A
Jitk T HET AR KA RSN A ol fT T
P B P LA TR rh R I R RO, (HAE ICL A AR
IEREEA EFA A [ NS R IR LRI B IEROEHY
SCHRARE X T IE ML IR O, STARR 24 R A TICL
(Toric implantable contact lens ) H%F IE {5l F A T iRk
SERI ]G, 2 PR O A8, N AR A AR S AT A7 7
AR AR BOC WAL BeF% T fE . T H., T BT ARBGHIF
AR BT AR EVI AP E R FARBIEROE, PR & 17
FAAEHIOEER B RO h 59 i #6 . FAT@ T H S LA AR
it EVTE A LRIs AT DL R AR B 5 1E A8 3 06, b R
JE R B EIOE, I 58 Fe g 1 RO ) fi % 4 7] RER F5 1l 15
G, WA RE R — R 20 AR i W5 SBT3 v, BRI

HWE,
1 MRFFTE
1.1 X i BE PR B % B ST, YO8k 2008 -01/2014 -

01 EFRBEAT ICL W 1E /& 5 3 M0 1 2 % 105 41 185 R, 5
49 i, % 56 ], FAAERBE N -10. 75 ~ -25. 50D, 4F
19 ~43 %, i fi AR B RIR ) B IEAL ) |
SLBRAT O IR AR P R IR R AR R OCT
Pentacam 5K 27, HEBRARESF A s AR Kz i 55 A
RAFGAE S FLRENLECT R WAL, A 4158 LRIs 41,
B 2l X Bl AR X B, o A 4 60 5] 105 HR , B 4 45
B 80 HR , AFEARE . i YR ST E, 1a P 6 BUE K
ANt -0. 50D, /i IR EE =3. Omm , £ 5 N B2 40 i1 5 =
2500/mm’ , RETHRAEF IEMR ¥ =0. 1, BOLEH =
0.50D H.<3.00D, A&%: (1) TR &3 % I 75 [ 45 v
S88 XA X H F A i il 8%, A5 A B9 N T 5 AR AR Sk i+
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STARR 7~ ®] 9 ICL, A T gtk AR 2 1m B A2 R 5. Smm,
(2) 5 [E OCULUS 7 7] 1 PENTACAM HR A 45 43112 W £
%, (3) HA NIDEK RT 5100 4 F 3 B IRiZE & 361 .
1.2 ik
1.2.1 LRI IO 89 BARIE 454 Pentacam il 4 /)
JE b TE 1T TOL Mastor I 52 A9 £ Bl 5 B e 1IO B i
K1 FPFHHR K2, RIEAE S0 R A AR, 5 =10
i, £V 3. 0mm P2 AR E M EOCE & E N
0.50D, Nichamin"* Z1I£& B n] 1134 H D) 1 BE (CIBEE L)
PRI Abbott 28 ) LRI 3881 H8 1 LRI U) A By 47
FRBE, FARATT BT T AL FRIC 0°,180°, AR rh £ 1
JRIE S5 5 R E T AR AT, A TE 7 2%, AR A T3 AL
AR 7 B RRIC 0 A7 B A LRI U0 17 (5K
).
1.2.2FAKFiE FARA A BE BT T 10:30 F
1:30 WOt BRI U1, F At A — 7 2 TR B2 AR S8 i,
AT T FEME AR e IR Y 78 49 B3, R FH 2% JIK 9L ) 3% 1T R
[ Y R T Gl S SO NI TR N N1 7 S = 152 e
NEZAEFEF], R 5@ 3. 0omm FHT 10, ¥ ICL VAR
b5, I AL A8 4 ICL By P #84k A J5 b5 o ICL+LRIs 5%
I FARG b AR E BT AT, R A 245 7
WHEE 0° ~ 180°, I HRHE LRI U) LI o7 & (IR ) | il— % a;
— A2 BT I T () STO A IEEA 0 11, 1) 1 s A
FE 180° , B A IE PO THU, 3. Smm, HL 3457 £ JI5 J1 371 1 485 41t
IR, YT R BE SR AL A B JEE B 19 90% . FARERE , H
BSS M UERR L, T BCRT  , 45 B N A 2 A R 2
KANAR R, IR AR
1.2.3 M2&IEH ARJ5 Iwk;1,3mo UCVA .BCVA , 356
3 R E RSN 2 Pentacam WESHE & K A BEHOEARAK
Gt T % A1 SPSS 13. 0 Gt 5 %t T A K dis ik
PG40t B Xt BT A T PR AT IEZS 0 A 1 ¢ A
5 WA IEZS A, BCE B A A0 238 SR B B0 A v 22 5 1
ANFFA IEZ 43 A, WSR2 250 (M) 0D 4347 25 1]
(P25 ~ P75) X AT Ge 14438 . LRIs 41F1% B2 40
V) R O s T60) o5 5090 ) B E , UNAF 6 T 28503 A SR FH R il S B
AIH ¢ K5 5 ARAF G TEAS 5340 WK F Mann—Whitney
U BRAIK 55 . LRIs 20 AR an A5 & IE 8 50 A, 20 0 47
R T 220 T 2 A FEAR B I LL3E . P<0.05
ERAEGIERE L,
2R
21 MA WHFARRER AR ILE 1, RJE 3mo
LRIs 44 57 IR UCVA=0.8, 5 55.9% , %} lR41A 13 R
UCVA=0.8, 5 16.5% (RJ5 3mo B, LRIs ZHBE DT X 2K 3
HR) . £& Mann—-Whitney U A, AHBEHE ARG Iwk
UCVA,P=0.681; RJ5F 1mo UCVA, P =0.000; K5 3mo
UCVA,P=0.000, ARJ5 1,3mo,4lE UCVA 2% 5% BHAH 45
102 $127 7 X, BIASHFSE LRIs ZHARJS 1,3mo UCVA {5 T
WEZH . W2 RS 1wk;1,3mo 8 BCVA, P {85 5 51 K
0.088,0.429,0.412 , Z R LI FE X, WLE2,
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#1 LRIs AFIXEBAFARFE UCVA R
20531 <0.1 0.1~0.4 0.5~0.6 0.8 =1.0
LRIs ZH(n=105)

ARHT 62 43 0 0 0
RJg Twk 0 38 45 21 1
ARJF 1mo 0 8 43 50 4
ARJG 3mo* 0 5 40 52 5
XTHRZH (n=80)
Y N:] 54 26 0 0 0
ARG 1wk 0 20 50 10 0
ARJ5 1mo 0 18 48 13 1
ARJ5G 3mo” 0 18 48 12 1
7 :a:LRIs 2 3mo AL 15 2 141 3 HR ;b X HEZH 3mo BFFLAT5 1 45 1 HR
%2 LRIs AFMXEBEAARE 1wk;1,3mo UCVA 1 BCVA e}
, M(P25,P75)
) LRIs 4] X HEZH z P
UCVA
1wk 0.5(0.4,0.6) 0.5(0.42,0.6) -0.411 0.681
1mo 0.8(0.6,0.8) 0.5(0.43,0.6) -6.466 0.000
3mo 0.8(0.6,0.8) 0.5(0.5,0.6) -5.931 0.000
BCVA
1wk 0.6(0.5,0.8) 0.6(0.4,0.8) -1.706 0.088
1mo 0.8(0.6,0.8) 0.8(0.6,0.8) -0.791 0.429
3mo 0.8(0.6,0.8) 0.8(0.6,0.8) -0.826 0.412
2.2 THREELELN 3itit
2.2.1 LRIs A5 RBARFFHRAEHXELE WA X B LR, BE IR AR R R A

ARG B RO AT & IE S A, WM ST FEAR ¢ 46
55, RJE 1wk B35/ BEHOGE LRIs 41°4 0. 55+0. 41D,
X HRZH A 1.20+0.48D(P=0.020) ; K J5 1mo 324 £ JiE
HWOBREE LRIs 40 0. 60+0. 38D, Xf R ZH 7 0. 93+0. 47D (P =
0.013) ; R J& 3mo B -3 f I HLEBE LRIs 40 0. 51+
0.32D, X HRZH4 0.96+0. 40D (P=0.024) . ARJF 1wk;1,
3mo LRIs 2 5%F B4, °F- 34 /1 10O B 25 R 3 G2
B, KA 5 ARG 1wk, MO 22 E 2 1L LRIs 410
1.18+0.43D , % HEZHH 0. 620. 34D (P =0.000) ; R i 5
ARJG Tmo, FREHOE B 22 H 484k LRIs 4178 1. 13+0. 38D,
XFHRZH M 0.59+0.24D(P=0.000) ; R 5 AR5 3mo, £ [
WO 26754k LRIs 40K 1. 24+0. 27D, % BZH M 0. 51 +
0.19D(P=0.033), RJ5 Iwk;1,3mo LRIs 415 X} B4
RO 2 R B G X,

2.2.2 LRIs BRI ERFER B RSB EILE LRIs 4
B S EOCE RS B, Hy 25540, & o 1
5, LRIs 2013/ BEROG BEAR AT 1.52+0. 55D, X B2
1.48+0. 57D, WG 41 [0l AR Aj HOG EE 22 R LG # B X (1=
0.481,P=0.812) . LRIs ZHARJG 1wk B2/ BEEOE A
0.55+0. 41D; R J5 1mo B} ¥ £ 5 B % B 4 0. 60 =
0.38D; RJ5 3mo B, ¥ f BEHOG BE A 0. 51 +0. 32D,
LRIs Z1ARFI 5 A5 5 B[] 2507 35 £ B0 B A8 fh 22 5 34
B rE X (F=12.322,P=0.000) ,

S AE AT T RO UE IE T AR ICL TR
AR R — TR 2 0 TE 5 4 R AF R A B ok i £
JE B R, X R LA IR HIOE M B #E ICL
f%LAS L, STARR 28 RIHfE T BA BOLHR IE DI BERY TICL
(toric implantable contact lens, TICL) , {H i F A T IR &
SR SR AR HH 2 AR A, HON T IR AR A A
ARIGAIAFTE S RAA Ol R 3% e e S BOBOR T IE T Rk
TR T REAE I A, A M ROR A R g7 L LRIs 3
FARFIZ AR « v 2K i 7E il R BE R R 1)
TS T2 G AR 2 bR R il A i 5 L 2
TR L I T S AR R AR B, BR M AR B0 ™, LRIs 1K
rhREEL B i BERIOCHER A R, AR D 51 i, JC AR AR RS
JGR I HARZ 5 R £ RS ity B2 AN RO | A J5 T4 52
PR, B G RO RN &, R, 78 11 A R A S T
A H SR T LRIs %7 IEAHT 2 AR TE 1 F BEAOE

LRIs AR IEHOCHEN S48 Dt X R UTH
B VIO BEERIRE SRR A G, PRI BT, I
FEETOU R80T, DU IO 35 TR A R A T 3mm 1Y
XICAGAA X O T ARG 2 AL ROR , FAT T TR
YIS BEAE KT 5 A BB T A3 3. Smm 1Y J&] 321 10 48 HE 248 T
Mo EINSMSCERRT LRIs FAHR I A B AT A IR EOE Y
0. A 41 18 A~ — , Loncar L= SR AR T A RO 1,50 ~
2.00D 253 A 1Y 3 8 IF YU Bl . Ganekal 2817 i 2 25 b
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KI, ARFEHHOGE M 1.58+0. 55D, RJ5 1wk f -1
BN 0.50+0. 29D, K J5 6mo 4 0.44+0. 25D, RETA G
BOCAE Y 22 A Gt 24 L, AEIRATMBESE T, LRIs
PO AR TR 1.520. 55D, RJF 1wk -3
FANEHOEE N 0.55+0. 41D RJ5 Tmo B P35 £ R HOE &
}90.60+0. 38D ; AR J5 3mo WP 25 1 I HOE FE R 0. 51+
0.32D, LRIs 4IARRT 5 AR J5 25 ] 25057 39 M B0 B AR
2 IE G52 L (F=12.322,P=0.000) , LRIs 41
ARETEARE 1wk;1,3mo MABEOE2ZEZ L350 1,15+
0.43,1.13+0.38,1.24+0.27D, AJ5 1wk;1,3mo LRIs 41
XA ARBOCE R E R A G FE L, Xy
W34 5 A K £ SCERIRTE /Y LRI OG5 1138 A — 2,
AR FEANE SCRRIRGE LRIs 7] 55 1E £ EBOE A i R R
3.50D {5 i F ik = K00 BR IR BE U, H 2 4 PE A sk
s EEATIAIE BB, FRATT A B Hh A K AR A RSO
JER=3.0D BB EMAWIIE, TER HR " MITE
AU S PR AR YD DU E K TR O O SR B i
FE— R LT A/ D AR R BOGER R (Rl i b R
O3, HHOb e B A R, @ H Ak 0.50D 24, i
LRI %% £ B HIOE 04 3 [ B K, Fe AT A BB AE LUS o
o HEINAEAS HE T A AR B[R] [R] B 55 TICL AR 1E i
SEHEATXF FEAIFSY , LARST LRIs 55 1 B 09 4808 v 10
[RIERE, % F LRI 800 i 6 1] 38 (] 81, 4558 75 2 3 UL
SRR

BRIb=Z A1, AR R RE 75 6 A I e AR OGRS
LRIs FARMBEM EBERNEZ —, FATH Pentacam F-5f LA
10L Master K24 [ 2l L Jiii 56 56 AT $2 25 48 £ B3 e 4 1)
AR G T 00, IRl %, Al s ik 25 B&.Al
HRAE Pentacam Frill 4552547 LRIs YJ OV ARICHT, Je f
SR —FRig, SR 5 FZ AR IC B T Pentacam BY 214+
FEANLABAIA , SR 5 AR 4R 16 1E () 45 S 1m0 54T LRIs, 8 n] DLk
/b LRIs SR

AW SE R B, AR AR J5 45 i [H] £ BCVA JCHH i
25 fHARJG 1,3mo LRIs 41 UCVA ¥{LT % IEZH , LRIs 41
ARJG 1mo UCVA EEAK IR E . ARJF 1wk B, LRIs 4 5%F
HR4H UCVA ZR L F3 X, AT A T RE S i
YT K M S m Feoe 55 IR 2 G, I B s B) HE 8 35 3 A2
R, BEE STARR A w BH—10 v4 A ICL/TICL
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TS, BIs D T AR AT B AT I R U84 2% R O AAE
ECHCAAR B3 B, R ik 422 52 P B L 52 ) — S A JEE R
IR TICL 87 1E Hh i BEHOCRCR B U], B X T i B IR
IR BEHOLR B ICL S LRI FRA AT 8 MU i ]
il 24 2P ATz —,
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