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AL (P>0.05) ; A HAR)5 1.3mo CJO/CJ45 5 ARHI
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Abstract

e AIM. To explore that double steep axial transparent
corneal incision can effectively minimize corneal
astigmatism and high-order aberration( HOA) in cataract
patients with moderate to low degree corneal
astigmatism, as well as improve postoperative visual
quality.

e METHODS: A total of 60 cataract patients diagnosed
with moderate to low corneal astigmatism in our hospital
from October 2020 to July 2021 were randomly divided into
group A ( normal 135° incision, 30 cases) and group B
( double steep axial transparent corneal incision, 30
cases ). The uncorrected visual acuity ( UCVA ),
astigmatism, astigmatism vector decomposition, polar
keratometry ( Polar K), second - order astigmatism,
spherical, coma and trefoil aberration within 3mm of the
central pupil were compared at 1 and 3mo before and
after surgery.

¢ RESULTS: UCVA of group A and group B at 1 and 3mo
after surgery was significantly higher than that before
surgery ( P<0.05). The mean UCVA of group B was higher
than that of group A at 1 and 3mo after surgery, but the
difference was not statistically significant ( P>0.05). The
corneal astigmatism of group A at 1 and 3mo
postoperative were not significantly different from that
before surgery ( P>0.05).The mean corneal astigmatism of
group B was 0.66+0.13 and 0.61+0.12D at 1 and 3mo after
surgery, respectively, which was significantly lower than
the preoperative value of 1.38+0.24D ( P<0.05). In group B,
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there was no significant change in CJ0/CJ45 at 1 and 3mo
after surgery (P>0.05). In group A, CJ0/CJ45 were both
significantly different from those at 1 and 3mo before
surgery( P<0.05).The polar astigmatism values of group B
at 1 and 3mo after surgery were lower than those before
surgery( P<0.05), while they were increased in the group
A at 1 and 3mo after surgery( P<0.05). HOA of both group
A and B at 3mo after surgery was lower than that before
surgery (P<0.05). The mean HOA of group B was lower
than that of group A at 3mo after surgery, but the
difference was not statistically significant ( P>0.05). The
coma aberration of group B at 3mo after surgery was
lower than that before surgery and group A.

e CONCLUSION: For cataract patients with moderate to
low corneal astigmatism, there was no significant
difference in postoperative UCVA and HOA between
double steep axial transparent corneal incision and normal
incision. However, compared with normal incision,
double steep axial transparent corneal incision can
improve postoperative visual quality by effectively
reducing corneal astigmatism and coma aberration.

o KEYWORDS. cataract; double steep axial transparent
corneal incision; moderate to low corneal astigmatism;
high-order aberration;visual quality
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WOt (astigmatism ) 255 P17 6L AR, e A fig
BT — i, NI TCTETE WO M 0 1 00— F DRSS A
WoE Y R, >0.75D MIEOGIE & FHBE R LGS M T
LR . AR BYHIOE F 20k A MR, i b R BUf IR HOE
(1.00~2.00D) 7E3& FAREH 5 L £ 15 31.9% ~34.8% ",
LA BELAS 11 A e A8 28 R I R A A R i Bt A A )
BB AR (2 B i RIS ) RN R Z —, H
HIE LE PN o SR 3 A RO 9 =X S A . OLKEY I A
N TR A& (Toric intraocular lens, Toric TOL) | ffi 4 A
f# VIR (limbal releasing incisions, LRIs) #0135 BH £ & 41
M, Toric 10L Hy T H A A% &1 51, [ B X Jie 5% £t i 1 1) 22
KA AF T HAE G R EAHET ; LRIs © 900E S8 AT gl
1 PN I 0 A T AU b 2 2 0 v A
FE BRI AR BT A A% B AR M o % A 5 4
K, EVH I PR bt A AR HT 5 B R 3¢ 45 R T UG iy 175
WA D] 1 BEAT 808 1 R B AU RO, AR TG
FEBUA BSOSO A . H R P A I R AR RBE i
iz B A 0D 10 0 T e RS S I HIOE 1Y B o R AR
1B, 0 AT K v TR 22 90 A B0 I 2 B 3 T RO EAG >
h, AHIESE B EIE SN BE U Al E W1 A B D) E R R
1A 0 PP A RE 5 RIS R85 1) i TSRO A s 12
2 PR AR JE B BT
UBSEE1b-R
1.1 3% $EHL 2020-10/2021-07 1F 3R B whi2 (1 11 P9 s

A IR RO BEEOE B E 3L 60 61, 5 26 ], < 34 1,
AR 73.87+7.02 & RATAIEEOE R 1.36+0.24D , B ALK
BEEY A WAL, — 410 F AL (A 4,30 Bi), 75—
ZH A RBEI Y] (B 41,30 1)) , PHALIEA TRl LA, 22
S TG E X (P>0.05) , ATk, Wk 1, Frd
BEAR N EA G ¥IAR K BIE EAE, BETIC SR AR 5
1 3mo, ASHFSEIE A BE A4S HH 2= 51 24t e, IRASHF 55 % 4
415 TR A

11 PNFRAE B2 N R G T TP I B Sl B IO 5
FA ORI s X 0F 58 300 5 1 [R]85 01 28 38 - R A1 [H)
=,

1.1.2 HiBRARAE  BAIRSM MR ™ TR A
FEESs BRI NN O | T OB HR ™ EE S A
WAL AR 22N AR | R A PN R B O S IR R R S R
SR

11.3REIZFE WAL, M T AP L (0L
Master 500) , #3540 MY (i-Trace ) , B A 4628 24 H
— NSER, HZ M 3 U I Ry R iR 2

12 Ak

1.2.1 8UARIE L) IOL Master W5 (4 £ B850 BE Ui il A
e ER RN SR PR R T MR G , AR A T BT A A T
AU 6T UM A/ 3057 R B TR Xk o 2 S 1T, 4 B AT
IR A AP A B AT ey PR 22T 2 ik BUHR i L
TEH AT R R 3% O A RO BE U Sl 7 1], G Tl
TS AR T Sk A8 BT e A A R 2k 52 Ak fbic , Bt e
IC S ETEILPAARIC B i,

122 FARAE HMNERHE LRG0 4
S 1350 AL D) 1 T ASE il U0 101 0 F A — AN A
I AR R 3.0mm 7 B A D) 1 150 TIVERRBI DI 1T
B s 1 A RS , TR 2E b e GE S B i 9% , BAR 5.5~
6.0mm , 7K 73 B K 7K 53 J2 J5 B 7 FL AR IR 5% &8 43 bR Ak
1/ AW R B A% At TR A4 B2 5, i 5 BT A AR50 B AN T
IR, W2 4 B B SRS L AR /A SRR BRI L,
FRHMARIC S A AE S — 3.0mm % WM Y] O k#5010,
AR Jr 8 17 2 A 5 2% b FE KA T IR Y B R 2270 2wk,
B FARIAG — N5 B, I/ A 3 R 2 A R HOE R
AL

123 REHIHFMEE 49 FRET, RE 1.3mo 52
LogMAR 773 , Y2 A0 1A= il A3, 95 I it 0 M A
O HABE L

1.2.4 MEZIEIR

1.24.1 EENERM A B I (uncorrected visual
acuity, UCVA ) : ¥ /NEC AL 1 5 16 8 LogMAR # Jy i3 47
giit,

£1 AEMBARNEAARLE xEs
21 51 (%) 7 ( LogMAR) HOE(D)
A% 74.13£7.76 0.819+0.429 1.34£0.24
B# 73.73+6.71 0.772+0.53 1.38+0.24
t 0.291 0.819 0.459
P 0.776 0.791 0.649

A LY B A W BEIERID) T
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1.2.4.2 FIREE WA AT HOG R 550 % (2% Thibos
AT A (1) M=S+C/2;(2) CJ0=-C/2%cos2a; (3)
CJ45=—C/2 xsin2a, A1 A% 1) L Y6 {H ( polar keratomentry,
Polar K) 4 [ &% Naeser'®' it 22 2, M x [ Sin2(a) —Cos2
(a) ], Ho M Jy Sim K, a NHOGCEEW ] .

1.243 BIEFRR Imm UAKEMEE  MAET R 3mm
AN I Z B M RO A REES 22 | = RE BRI 22 ALY
%2 ( high—order aberration, HOA) ,

Bt 43 07« 0 SPSS 25.0 Ge it AR %
BECBINECR 15546 LogMAR 1 11) #5461 254046, LA
PR bR 25 R 31 AN o 1 R SR A e ) 22
S3AIT 2L NS [R]85 2 18] PR R EE 350 R L LSD —¢ A 565 5 7 4 (1]
FLECR ST AR A ¢ K50, PALIE A YT A JE H 88k FH S
STREAS ¢ #5565 DL P<0.05 HESH G FE XL,
2R
2.1 UCVA ARHEIARGAFE AL UCVA L, Z %A
it F 3 X (Fyy, = 14.94, Py, <0.001; Flyyy = 20.499,
Py =0.365 Fyim = 0.426, P = 0.564) . PILLARJE
PRI 5 AR BT I 4R 7 (P<0.05) ;B LR J5 1,3mo )
UCVA BT A 4 (B2 AEHA G5 L (P>0.05) , W
%2,

2.2 fARBRELE

2.2.1 Btk AREIAJG A [F A B B ALHOE g, 257
BEAATE L (Fyyy =23.343, Py <0.001 5 F = 88.674,
P15y <0.001 5 F i = 55-658 , Py <0.001) o A ARG
1. 3mo FYF- ¥ BRHOE BT oI B 484k (P>0.05) ,B 41
ARJG 1.3mo (V34 1 BEHOGHA AT IR AR (P<0.05) , B
HAARJG 1.3mo B IEROEIE A 4K, 22 R H G it
HE X (P<0.01), BAARE 3mo HMALHOE S A 1mo )
FAREHOE2E 7 RG22 L (P>0.05) , L3 3,

222 MXMERESE  ARBIARG AR B H] F 24 CJo,
CJ45 L, 2 R WA G238 X (CJO: Fyyy = 44.721,
Py <0.001; F = 14.872, P,y = 0.001 5 Fyppy gy = 0.347,
Py = 0.619; CJA5 . F o = 7117, Py = 0.007; Fypyy =
18.813, Py <0.0015 Fippp s = 29. 544, Py <0.001)
BZAAJG 1.3mo CJO/CJ45 ¥ 5 AR AT L B A1k (P>
0.05) ;A HARJE 1.3mo CJO/CJ45 ¥ 5 A i B W25 1k
(P<0.05) ,B HAJF 3mo CJO/CJ45 ARG 1mo ¥ i
AL (P>0.05) ;A ARG 3mo CJO BAJT 1mo ToH 481k
(P>0.05) , M ARJ5 3mo CJ45 B A5 1mo &A% (P<0.05) ,
W45,

223 WREEMNE ARATARJG A EIFIL Polar K HHK,
ERA G E R L (F oy = 7.366, Py = 0.001; F =
0.337, Py = 0.566; F iy = 4-791, Py = 0.012) . B
HARJG 1.3mo [ Polar K Y5 {E 45 A fif B AR (P <
0.05) ,A HARJG 1 .3mo [ Polar K “F-34{8 ¥4 A 1 B 5 F+
5 (P<0.05) , L% 6,

23 AEFRIMM LM EMEE AHMBARE
3mo 1) HOA B ARRTEAR ( P<0.05) ,B AR5 3mo V-1
HOA B A HIK, (A ZER TG F#E X (P>0.05), A
HARJT ZBrHoL Bk H2E | =it F 5 RHTAH R WL

1858

F2 AAFBARBARFAREEE UCVA EEE
(XS, LogMAR)

21 51 AHJ ARJG 1mo AJG 3mo
A4 0.819+0.429 0.246+0.135° 0.244+0.126"
B2 0.772+0.53 0.221+0.146" 0.196+0.155°
13 0.819 0.246 0.244

P 0.791 0.625 0.353

A YT B 4L WBEERID) 1T " P<0.05 vs AT,

%3 A BB ERHARIET R B8 (X£5,D)
151 i AR 1mo ARJG 3mo
A4 1.34+0.24 1.55+0.33 1.46+0.25
B4 1.38+0.24 0.66+0.13" 0.61+0.12°
t 0.459 -9.808 -11.934
P 0.649 <0.001 <0.001

LA M EHYIO B 4. eI O . P<0.05 vs AR,

*x4 ABMBAARFARF CJO 3tLE xts
21 5 AHI ARJ5F 1mo ARJF 3mo
A -0.20+0.38 0.16+0.53" 0.25+0.4°
B4 -0.02+0.25 0.04+0.2 0.02+0.19
t -3.006 -3.684 -3.448
P 0.005 0.001 0.002

LA M EHYI OB A eI O . P<0.05 vs ARET,

#*5 AHMBAHARIIARE CI45 3tk xS
20 531 AT ARJF 1mo AJG 3mo
A4 -0.41+0.52 0.29+0.41° -0.3+0.48"°
B4 0.61+0.25 0.14+0.24 0.16+0.2
¢ 6.890 -1.274 3.448
P <0.001 0.213 0.002

WA A FEMYIE B 4 W BENE ) 1, P<0.05 vs AT P<
0.05 vs RJ5 1mo,

%6 AT BARMARGRBEREBHREHIEE (X£s,D)
20 51 AHi ARJG 1mo A 3mo
A -0.33+1.05 0.81+£1.04° 0.61+0.96"¢
B4 -1.22+0.49 -0.27+0.48" -0.32+0.4"

t 1.593 -0.874 -2.000
P 0.122 0.390 0.055

A FEMYIH B 4 W BENE ] 1 P<0.05 vs AT P<
0.05 vs RJ5 1mo,

B (P>0.05) ;B ARG 3mo MK —BrHOE BR2ZEH A
FITEM 484k (P>0.05) , B ARG 3mo = M B & R A
NE T (P<0.05) , ARG 3mo E2Z8 AT A 4K, 25
WA SR X (P<0.05) , W& 7,
3itit

BOEAA AT 2B % OGS T 0 R, 1 PR
T2 IR R IRAR A T, 32 T 28 SRR 2K R
HEARJGEOEEHAE 1.00D INT , AIRAEOEEE kA
i R SDR AR T A B U B i AR 5 4 AR IO 9 fe =
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®7 ABAWBARFAREREREZGHEEITLE (X5, um)

PSS 215 A AJG 3mo t P

HOA A4l 08£0.76  0.4+0.73 3.637 0.002
BZH 0.45+0.32  0.2+0.15 5.410 <0.001
t -1.653 -1.029
P 0.109 0.312

“HEot A4 0.02£0 0.02£0.01 -0.296 0.772
B4l 0.01+0.01 0.01+0.01 -0.227 0.824
t -2.546 -2.018
P 0.016 0.053

R A 0.02£0.01 0.02+0.01 1.134 0.274
BZH  0.02+0.01 0.02£0.01 1.652 0.121
t 0.800 -0.014
P 0.430 0.989

s A# 0.04x0.02 0.04+0.02° -0.442 0.665
BZH  0.04+0.02 0.02£0.02 2.832 0.013
t -0.332 -2.551
P 0.742 0.016

=nEE A4 0.04£0.02 0.05£0.03 -2.014 0.062
B4l 0.04+0.02 0.05£0.02 -6.577 <0.001
t -0.082 -0.289
P 0.935 0.775

A4 HF OB 4. XUBEIEFIYT T, P<0.05 vs B 41,

FRFED ARG E R AT SR TR, N B R AT
FAREROLTE 0.50 ~ 1.00D # 2915 32.5% ~ 36.4%,1.00 ~
2.00D# 2y i 31.9% ~ 34.8% , 8 33 2.00D 1Y i Lt 8.2% ~
13.0% ), i 1t ml O HR ARG 2 50O (1,00 ~ 2.00D) Y FH Y
s EE AR AR TR A LR

H AT F P B 2 AR B HO6 A9 8F I 28 32 B4 : Toric
10L LRIs DA J2 3% W1 f 40 10, Toric TOL i T4 4% =5 &1
FEAE A B H AR S PR, PR R BRI T I AR R .
Ak, Toric TOL 4% 1E 55 5K B WA A, 5 EE 6 e % i o8 e oK
B, — EL SRR e B M 300, BIOGKR 1IE/E FHTHE 2%
238 HoAt Ji S 1) 8, — R F AR OGS AN
FA R , ot i 838 A 22 BF T4 L LRIs B 9IE 2 A]
RGP R AR AR T A e O 3 S 4 v T A
BOG WA 2 U AR A R U A Ao A R O A
XHI LRIs , IESZ %A 5 B XS] F ) LRIs 7857 1 AR FY
1% R B A O B A ARy &L, SR, LRIs % IE
SRR Z B Z R R R, 0] A7 U KR DL L
APENE B S ELAT AR 57 1F HOE 1158 79 KU 5 e o5,
LRIs PR T4 2%, TR M 2 i LG A 640 3 4 K, 1
FECT LRIs Jo M im R o BE Sz B A T DR
PEHOGH 25 77 50 20 0F FABFER IR 3, BIIE SE Rt . 1 e
TR Rk ) 35 B 1T 4 A Ak 08 AR TR EAS 1E 1
— IR BT R AR A RS B RS B —
WA BEDD T, E R RLDTD 11 BE T A R0 BRI AR IS R IO,
TR A HE AR S T NS i A a7 B A BED) 1 B A RO R
WE R EBCRRBEEOE, SR, T N A XU5E i 7 B A
JRCET] R A EBOG I BIFFEATIAR /D | B A AIE 52 X F 5

FAREE Polar K A HRAT B30 A O HR IEAE T, (E A K XUBE i
L TS5 R 1t — 5 X L A BE KA B O Y
WFFEAAE 25 (A, Rl e = X6 HA J i B 1% 22 PO AR A 9T

ARG E TR Y] DA (A A FOBUREIE R ) A 24
(B4L) 383k w5 4 % b, e HEBR I 01 A 2 DL AR Y T
P, SR Hb A3 B U i B0 11 5 R 3 S I, 2 /)N
BT EAL T LogMAR 1 1 EAT e 11240, 45 51 R
A 4R B ARG IR BB R A B AR, B AR
JEEYI N B A g B GETE FIF R B2 R X
DB F N B I I A RO R 3 XU i il D)
PRV BT A AR 5 90 W 2s e —RE

ARJG B BO6 2 R R BE A R R P HOR
(surgically induced astigmatism, SIA) 2% Z fl, i SIA
BIR/INZ B Z2 Rl R R, inY) O @07 & L R/NITIE &S
AL ORRIFGY R Y S 3. 0mm 1 3% B AR B0 11 4
18 ,3.0mm F3% A A 500 101 AT 724 0.68 ~0.70D 1) SIA™™
F 3 SIA fEAE HOE RHE A ELG | % T rf R 5 £ i
FBOGHY PR R, B — %) BE I a2 I A R 101 AS 12 Do
ARG A BEBOGEHRIAE 1.00D LLF 8O3 AT R X5 o
(4937 W A7 0] 1 EA TR IE . 455 R, A 4RSS 1. 3mo 1Y
FA B HROGE AR BT AR L, B B AT 3 A ARG A B L
e THE T B ARG 1.3mo £ O Y # A AT B i %
i, BLra BE ARG fMIEHOEYE /N 1.00D, ABFST BoR
XI5 Ui B 375 B A 500 11 R R 3mo 19 A IR HIOE 7 IE R 20
0.77D, 3% B #A BEE U] VG X LRIs (149K Ji5 O 85 1 2 )
270 1.36~2.34D"") 4R 7R XI5k it B 15 B A S0 101 AR 5 I
IR B B ISR TR AR S AIEEOL 2 R T B 39
LR R EOE , BA7 [R5 &0 281k A g 4w PP
FI PR 6 R S, PR AR 9T 5 1 A BOG IR 2%
IYIEBEAT 0T, 2 % Thibos 253X, 15 1 I EOE 20 R CJO
F1 CJ45,CJO J e i) 2 AR FBO' AN 3 BLHIOE , €J45 I i 7R
BHIEOE, 5B BR, B ARG 1.3mo CJ0/CJ45 ¥J 5K
BICHA A8k, A AR5 1.3mo CJO/CJ45 ¥ 5 R A W
A 33150 B LB U A 375 FH 7 TS DT) 1S 25 0078 R R T
FARRBOCIRA X T e i T SIA 22— P RESH, i
[P LB — B8 B BT 0 R Dt b 1 AT DA SIA RS
Y XS R L A T b 7 B8 I i 14 4, A4 R A IR
TCARZS o T HIWT P BEAT) 1R EO6 /N B Bl 7 Y 25
S FRATG AT T [ B e BRI JE Y B AN Al AR 1k Y
Polar K #4757 87, Z5H B8 :B ARG 1.3mo B v HL
A AT B AR, T A AR 1. 3mo BB 17 BOG
(R AT I T, X 5 R R I IR ASHAT , 3
P A A Ry SSUSE D 117 100 %o b 65 3 250 IO 110 S IR J LT
T IEAE . BT AR AR /b TR) I A oo 45 A
TG A8 P PN B R 3 A A S0 L 8] 0 XL S i i 37
RISt iy R 14 5% i 415 75 0 — 25 B KRB AOSR 1
LER AR I HOE R /INRTEOE R BT B 25 3L, FRATTIE S XL
I i 2l 25 ) A P 11 T LA RS R AR P AR R A B HION , L
AN B AEHOCIRA

Bl P BT AR O B4l ) & B AR & 2 A 1 i
b= NI =AU T O DN b= i 0b- AT RURZ S S DN ]
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FREAL Y BEAA AR B, LRIs 32 202 X £ 5 i 25 181 19
JE AR AT RN, ARG 1a MBE HOA %2R Fi G W 228
A6 Montés—Mico %2 % £ 5O I AR B 1F # B5E HIOL
FIRTE , KB JG HOA BR2Z B 22 O A A W s, {H K
BrIEBOCRIRCRIE T LRIs, SR, B AT ¥ A A WS
WG g 35 P 4 DD 10 8 I oo AR 2 OS2 L, AR IR
SEH IR A HF B HARJG 3mo B HOA P55 A F 41K, B
ARG 3mo 1 HOA HEL A LA, 522 FIOF AU,
T HOA SR A2 5 e B 15 22, AR WF 58 i B X 8 3=
B R BTR 22 AT 00T, AR R A RS 3mo 1Y B
HOG BRZE 22 M = REEOR AT R WL 20, B AR
J5i 3mo A9 EE ZE ORI R R AR, =M A R AT R 4R
ZBrEoE Rk 22 W I AR AL A B 2RSS 3mo 1Y
R A AR EAR, LR s REATE &, W
1 DU %o 7 55 i 15 2 TG S ), S s A 35 1D M 470 11 D ]
AT R0 A R AR I 2
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