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BHY . 45% Kappa fX] = B2 I & 1 P B AR A DX 33T
ZAE N T AR R (MIOL) A A J5 U3 57 5 37 (R LA
JE AL B R

J7i% U 2 B B B 2024 4F 1 H & 2025 45 1 H 18]
Kappa £ 1E 5 19 15 B2 I & 1 N B B3 00 ), AR s AR 3
AR AT Y Kappa £ FPA2%00.182 mm $5 &40 4L . A
21 (0<Kappa ffi <Kappa ffi 1 i %) Fl B 41 ( Kappa ffi 1 fiL
i <Kappa f1 <0.5 mm) , T B35 47 A N R 75 LAk
WA X IR AT 5 MIOL A ARG, Fe 4 4 F AR i I fe i
B IEZEL S (BCDVA) A E%7 15 P 1 (BCIVA) {5
IEEL T (BCNVA) | SE B 5% B 8O R 3 a7 R EE R | 4
A v A 15 25 LA B % A5 S £, [T R A ) 35 18y =X i i
BE ARG BT DL RO R OGS BAER

g5 R I A Kappa f 15 H B9 BE I AL & H N B AR 3
100 5] 100 R, Hodr A 41 52 51 52 R, 55 34 ], % 18 ], F
PIAEA 52.35+3.16 % ;B #H 48 141 48 R, 5 31 4], % 17 i,
A #RY52.79+3.54 % 0 PILUARJG 3 mo 199 % X LLEEAL
J1(CVA) 20% CVA 100% CVA i 1% 12 pR ECH R A%
(MTF cut off) Ji4F51/8 o (SR) 345 Rl A m T+ 5, &%
BRHE R (OSD) FEAK (34 P<0.05) . T WG 2H 48R 5 4 i
] B¢ BCDVA . BCIVA . BCNVA . 9% . 20% . 100% CVA 5
OSI \MTF cut off SR DAz 4= HR @ B g 22 | e MR Bk 22 o 25 57
(¥1P>0.05) , A HAR)GF 7 d.1 .3 mo AYSERREE B HOGE
fI5F B 41 (34 P<0.001) , 3 57 AR B <60” B HREL A5 He s
T B4, I A ARRA E 4007-3 000”1 HR %% (5 UK T B 4
(¥ P<0.05), [FE;, B A9 A RAEREAFE T AH
(P<0.05) .

£512 . Kappa X Kappa f 1E 5 B = B2 003F & 11 P9 B i
FHAT X IR T S MIOL A A AR5 B9 40 1 K 5 AR 5 Jo TG
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Abstract

¢ AIM: To explore the effect of Kappa angle on changes in
visual quality and stereoscopic acuity after regional
refractive multifocal intraocular lens (MIOL) implantation
in patients with high myopia complicated by cataract.

e METHODS: A retrospective analysis was conducted on
data from patients with normal Kappa angle and high
myopia complicated by cataract treated at the hospital
from January 2024 to January 2025. Patients were divided
into two groups based on the median preoperative Kappa
angle(0.182 mm) . Group A (0<Kappa angle < median
Kappa angle) and Group B ( median Kappa angle<Kappa
<0.5mm). All
phacoemulsification combined with regional refractive

angle patients underwent cataract
MIOL implantation. The two groups were compared
regarding preoperative and postoperative best- corrected
( BCDVA),

intermediate visual acuity ( BCIVA), best-corrected near

distance visual acuity best - corrected
visual acuity (BCNVA) , actual residual astigmatism, near
stereoscopic acuity, total ocular higher-order aberrations,
and objective visual quality. Additionally, a questionnaire
survey was used to record the postoperative spectacle
independence rate and visual disturbances such as halos

and glare.
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e RESULTS:. A total of 100 patients ( 100 eyes) with
normal Kappa angle and high myopia complicated by
cataract were included. Patients were divided into Group
A (52 patients, 52 eyes; 34 males, 18 females; mean age
52.35£3.16 y) and Group B (48 patients, 48 eyes; 31
males, 17 females; mean age 52.79+3.54 y). At 3 mo
postoperatively, both groups showed increases in 9%
contrast visual acuity ( CVA), 20% CVA, 100% CVA,
modulation transfer function cut off (MTF cut off), and
strehl ratio ( SR)
preoperative values, while objective scatter index ( OSI)

compared with their respective
decreased ( all P< 0. 05). However, there were no
differences between the two groups in BCDVA, BCIVA,
BCNVA, 9%, 20%, and 100% CVA, OSI, MTF cut off, SR,
total ocular higher - order aberrations, or total ocular
spherical aberration at any postoperative time point (all
P>0.05). The actual residual astigmatism in Group A was
lower than that in Group B at 7 d, 1 and 3 mo
postoperatively (all P<0.001). The proportion of eyes with
near stereoscopic acuity <60” was higher in Group A than
in Group B, while the proportion of eyes with near
stereoscopic acuity between 400" and 3000” was lower in
Group A than in Group B (both P<0.05). Meanwhile, the
incidence of visual disturbances in Group B was higher
than that in Group A ( P<0.05).

e CONCLUSION: The Kappa angle has no significant
effect on visual acuity or objective visual quality in
patients with normal Kappa angle and high myopia
complicated by cataract after regional refractive MIOL
implantation. However, patients with a larger Kappa angle
exhibit higher postoperative residual astigmatism, worse
near stereoscopic acuity, and a higher incidence of
vision-related adverse symptoms.

o KEYWORDS: Kappa angle; high myopia; cataract;
artificial intraocular lens implantation surgery; visual
quality; stereoacuity
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AW DX 22 A6 AN AR (MIOL) A AR E
CAIRTT R 1 — P 3T B, R i R it 2 M
TN € B N SN LG s 7 R ([T < O R
225, JLHIE Kappa A1, BIALAH S5 AL PO 2 [RGB, n)
REXT FARBOCR ™ A R F W™, Kappa I K/DALR FR
FIARJG AL R 25 | 38 T RE S WA LA B BE K A, o T
SR H R AR S TARRE D . MG R, B
P B9 Kappa fIR/NAT BES IRAIC JE AR IRIE S 2 IR
FEAE— 8RBT | A5 330 a0 vy B S TR R I8 R

B, FR 43 A T IR Al B G, AT e S Bl Bl S AL b
LR B R AR A H175 Kappa F BB IE & ABE
2L 5 AL AL AT B A A R R IR
AL AR Ak A R AR 45 44 2l A8 s W] BE XS Kappa ff1 77 A2 5%
M, HT, KT Kappa ffi7E MIOL #i AR H 1 0F 58 24
T MIOL HL ARG AT 3 Kappa ffi 922 55 e, i HoK
FRREXT Kappa i KT 0.5 mm B #LE B L 00 BB & 79 F
5. BT, Kappa MEEEMIT 0.5 mm £ 5.3 5200
PUAE AT &FXE Kappa £ 15 % A9 55 B 00 F & 11 N
B Kappa 1 K/INO AR J5 A58 17 DL 5200 1 2 TR A
RGWWETE, K, AF 5T % B Kappa i 1E & ( Kappa i
<0.5 mm) A9 55 BE 30O & 11 P B SR AR B E A &
3 5 [ B o3 AT, DL A6 5 Kappa 1 H0 A3 B0CH 53 4H 19
(B, 38 436 AN 7] 432 R840 o o 5 7 AR B0 1 e A
&L, 53 HT Kappa FATEMZE B E MIOL #5 AR J5 19 4E HIAL
il Ayl AR B2 A= i 4t B HoRG o i TR 38 =, LU — 20 AR
T ARI7r % H i B E AR5 8 i 5 A 16 Tt

1 R MTiE

1.1 3% R TR BE 2024 4F 1 H 2 2025 4F 1 A
[ = BE T & N B R BT R, IARRIE: (1) FF &=
FEIEAR | P 2 W o, K 3 AR 4l B P R %
(2) 26 = A 4 B 52 00 &, il i) — B, BOG R/ R 22
<0.5 D, i iR 25 <100, HEEFLIE S0 EH ; (3) ¥ R FRIR R
5 (4) IR BRI ST 4, HEBRARIE: (1) & I P i 7 JIEE ¢ |
rm BRI AR BB AL 0 RS 22 7 G HIR 25 LAt T R B
AR T B IR R AR 2 5 (2) 3 6 mo A7 IR EBAIMI; b sl HR T
AR (3) AN A REROEE 5 (4) R MIOL K46 A 2
8N (5) TR B E A& (6) R & A 24 B
S SRR 5 (7) A I AT 0 A A X R
AW 7T 1 BR BE 4 PR 2 51 2 i oE, HE4. ATER - 2025 -
(05), HEWURS 5EMIER &,

1.2 Hik

121 RETEERSE I OQASIT A5 Z LA 5L i &
IR AR EHLIE K] TOL Master 700 %15 HR BF 274 A= 9yl
T8 iTrace 5% T HE 23 AT A H4 4 E 25 B8 I 5 Kappa
FERG E G IR T OUE T A R e L A
R RELE AT AR AT AL, PRI T AT Y R R AR A
AR AN 5 A AR FRiC 2R Ak T KL B, Lk R B R XU,
TR N LL AR, R A 3 MR A D A5 2 DN o
I F S 1 T P 0 | A A 2 2 R R 7 0 MR L 4
THRE R RS 1, 38 2 WL EE W oR B, K ME SR AR, B A
3R, TR 2 S D I B A5 SRR AT, A A A A Y
AR A st B e sk mEAL G RIS PO AE
JESP-TT b 5 A0l A AT PR T, 45 1 Kappa /A, fif ] SRK/T
AN T ORI (T0L) B4k, AR5 835 Kappa 1Y
3 %5 0.182 mm X} B FH AT 4H ,0<Kappa 1< Kappa £
LB R B A A 4L, Kappa ffi ' {37 X < Kappa ffi
<0.5mmHEEN B4,

122 FRFAE AP PILLEE T AT XA Il 5
YRR AR R — 30, 4R FHARE A8 75 ZL Ak 1 PN R B 3k
G MIOL A AR . it A TR ¥ piy [A] — 20 B2 0l 56 B, R i
30 mindFAT 784 B ({5 2 7 FEmk R MR IR ) , #ifE AT
TR (FhER N 2 R R IR) o RS, 400 F 2:00 5
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11:00 AL & HATEW MBI A FEY) 0 (2.2 mm) 4%
RN AT PN BRIE 8 oK 43 2 S FLAL I
R AR AL 5 R AOR AR B T AL MIOL T34 1,
1.2.3 MR (1) LMW ARAT, RJF 7 d,1.3 mo [
BRI S (BCDVA) (e AERF IE 40 )1 (BCIVA) 5
HEBFIEIL L 1 (BCNVA) |, FFHe 0 LogMAR #1 ) #EAT 48
i, (2) AR, RJG 3 mo BY & WAL i 2, B e f6 51
BETERE EIREE &N 5 min, Z 5 EFL>4 mm, ic 5% 3 Fl
XHELEET (9% .20% ,100% ) B 5% L &R F7 ( contrast visual
acuity, CVA) , VE A% 56 PR B 1A 2R (modulation transfer
function cut off, MTF cut off) /&4 MTF {H 4L T &0 i %f
IVAINE TR S5 Gl g A o Y (= = T R |
R FE (strehl ratio,SR) 42 H] T 1 67 R G VERE M — 45
b, B8 SCHTEAR R L B AR S5 T A E R E D R
L5 TR 20 RGN Y WK £ (PSF) B 22 [H]
R LCAE . B WL ST 38 %X (objective scatter index, OSI) fig
SR PR RS , 5 Lo RO XS
G XU G RE 2 L, OST MR B &7 , 36 W IR DG 4R IS
HTE LB, (3) R ARTHT , ARJ5 7 d, 1.3 mo AYSE
Prok B0, A B HARECE —2, BRI & it
N« BB e F BT I ( pentacam ) A6 LASRIBUAA i it
SRR WS A R AT O (LS R B AU
PAT) e sk E R IE AR T B BOGH: EE 4L (cylinder) |, B
SPRER BB HOG, A B ARETEIC SR AL HOG R, 15
158 B = HOGREBGHET AL, DAL FARXTHOGHY B IE
BR L (4) WA ARG 3 mo ST ARILELREE 4 HR =5 5%

25 AMRER 2, Horp (B WG T 37 (A AL B8 A
A, S 5 m LR RS 40 em T HE B SRS A (4 1
F 60" .80"-200" 400”3 000" ) , B 2 JCEE HER AN
A, e SR S, o 3 S AR B <607 S IE
(5) LB AR G A RAER B ARG DL
Geitef o 4l 4] SPSS26.0 Bk 4y Mgt . g%
B n (%) R AR LRAT XK SG AR A IES AR 1T
OB xds RoR ;85000 50 E R T H A I 508 Y
T 22538, 05 A HL AR ) LSD—r A 5, W4 1) e i 45
MSTREA ¢ K30 DL P<0.05 HERH G5 L,
2R
21 WARE—MERE Kappa fatbi  JLah A& iR
I & B R 100 4] 100 BR , T A B35 R BT Kappa
W18 4 0.226+0.122 mm, F7 %% 0.182 mm; A £H 52 14l
52 HR,B 21 48 ] 48 HR , W41 & AR — M ek H A 7] L
P (¥ P>0.05) , B4 Kappa ff1 22 55 HA G il 28 L (P<
0.001) , L5 1,
2OHMAREREFEA AR L ELE N 5T,
BCDVA  BCIVA | BCNVA L #B) [H] 22 5 F e ih 2% B X
(BCDVA: F,y;, = 2231.994, P, < 0.001; BCIVA; F,,, =
153.850, P,y;, < 0. 001; BCNVA: F,, = 696. 932, P, <
0.001) , AEA M MZ EEH LK ES THRIT¥E X
(BCDVA: Fy,, =3.498, P, =0.064; F ., =1.189, P, =
0.278; BCIVA; F,y, = 1.261, Py, = 0.266; F,., = 0.053,
P,;=0.818; BCNVA: F,, =0.854, P, = 0.358; F,, =
0.757,P,,,, =0.386) , .3 2-4,

F1 FHHEBE—MRENS Kappa ALk

215 A4 (n=52) B4 (n=48) X/t P
M5 (n,%) 3 34(65) 31(65) 0.007 0.933
8 18(35) 17(35)

RS (XxS %) 52.3543.16 52.79+3.54 0.666 0.507
fi fL B4R (XS, mm ) 4.60+0.49 4.42+0.50 1.805 0.074
R4 (XS, mm) 26.50+1.26 26.56+1.34 0.241 0.810
FEREAR (X £S  mm) 11.65£0.24 11.59+0.31 1.047 0.297
TR (X£S , mm) 2.8620.16 2.81+0.17 1.457 0.148
Bt (XS ,D) 0.68+0.31 0.70+0.25 0.353 0.725
SEOREEERL (X %S, D) -8.25+2.14 -8.41+2.33 0.358 0.721
Kappa ffi (XS, mm) 0.13+0.04 0.33+0.09 14.876 <0.001

12 A 410 0<Kappa 1 <0.182 mm FY & VTR & 1 B 8 B 254 0.182 mm<Kappa 1 <0.5 mm [ 5 BT & N RS

*2 WAEHREFAHF BCDVA bR

(X%s, LogMAR)

2H 5] HR %4 ARAT ARG 7d AJG 1 mo ARJG 3 mo
AW 52 0.51+0.11 0.11+0.05" 0.10+0.03" 0.09+0.03"*
B4 48 0.54+0.09 0.12+0.02" 0.11+0.03" 0.10+0.02"¢

A 202 0<Kappa £ <0.182 mm (975 B IF & AN FE R B 4158 0.182 mm<Kappa £ <0.5 mm W& B IE & AN R

"P<0.01 vs ﬁﬁﬁ;"P<0.05,dP<0.0l vs RJ5 7 d;°P<0.05 vs RJF 1 mo,

®3 MWMABEFAAEBCIVA L&

(X%, LogMAR)

2H 5 R %k A HT ARG 7d AJG 1 mo AJF 3 mo
AH 52 0.65+0.21 0.35+0.11" 0.37+0.12" 0.38+0.11"
B4 48 0.68+0.22 0.37£0.12" 0.39+0.12" 0.40+0.13"

12 A 410 0<Kappa 1 <0.182 mm F¥ & B T8I & 11N & 82 B 404 0.182 mm<Kappa i <0.5 mm B8 B & N BE R,

"P<0.01 vs KRR,
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2OFABEFANEENMREREILE WAHAME
NI E T i R 22 S ¥ TR G240 L (¥ P>0.05) , R
3 mo, 4 9% .20% .100% CVA 5 MTF cut off SR #4145
(A AR RTAT BT FH i, OSI A T BEAIG, 22 S ¥ A it 24 X
(¥ P<0.05) ,FHZHARJG 3 mo 1 9% .20% .100% CVA 5
OSI MTF cut off SR lW# 2R LG IF#E XL (¥ P>
0.05), W& 5,

24 MAERZBERLLE MWAHTARATG SRR L
2 A G L (F = 494.247, Py, <0.0015 F =

x4 MABEFABE BCNVA LLE

312.275,P,,, <0.001; F,,, = 501.762, P, <0.001) , Pipi
FeAR s R R A ZAARJS 7 d,1.3 mo BYSERRER B HOG IR
T B4, ZRAGIE () P<0.001) , WK 6,

25 MARERBREIGUGESERENBERKE
Eb# ARJG 3 mo, AL &R B & 25 SRR 2 ik 2
SIG I E L (¥ P>0.05) , A 430 57 AR 8 < 60”
IR L s T B A, 3 S AR AL 4007 -3 0007 14 HIE
BT B, Z 5 HAS =8 X (¥ P<0.05), I
*£7,

(X%s, LogMAR)

2H 5] HR % ARAT ARG 7d ARJG 1 mo ARJG 3 mo
AH 52 0.58+0.13 0.31+0.11" 0.30+0.10" 0.29+0.08"
B4 48 0.61£0.12 0.32+0.10" 0.31+0.11° 0.30+0.07"

1A 20 0<Kappa 1 <<0.182 mm 19 & BT LI & FI B ;B 40°4 0.182 mm<Kappa i <0.5 mm A BT ALIF & A B

"P<0.01 vs RHT,

x5 MABREFANEEVUARRELLE xEs

41 A _ ‘9% CVA _ ?0% CVA

AR Hj RJG 3 mo P AT AJG 3 mo t P
AH 52 0.32+0.11 0.41+0.15 5416  <0.001 0.53+0.18 0.76+0.16 10.514  <0.001
B4 48 0.33+£0.10 0.42+0.13 4.485  <0.001 0.55+0.15 0.74+0.17 8.004  <0.001
t 0.476 0.355 0.601 0.606
P 0.635 0.723 0.549 0.546
oy s - o VA — —

AHi RJG 3 mo P AH AJ5 3 mo t P
AN 52 0.62+0.11 1.12+£0.26 17.490 <0.001 0.49+0.15 0.42+0.22 2.126 0.038
B4 48 0.64+0.12 1.10+£0.27 15.272  <0.001 0.48+0.12 0.41+0.19 2.971 0.005
t 0.876 0.377 0.368 0.242
P 0.383 0.707 0.714 0.809
] IR _ IYITF cut off _ : SR

A H ARJ5 3 mo P A AKJG 3 mo t P
A4 52 25.41+3.62 26.87+3.44 3.764  <0.001 0.23+0.05 0.26+0.08 3.195 0.002
B4 48 25.35+3.32 26.99+3.48 3.493  0.001 0.24+0.03 0.27+0.09 2.626  0.012
t 0.086 0.173 1.204 0.593
P 0.932 0.863 0.232 0.555

T A 4124 0<Kappa ffi <0.182 mm {5 BEE U4 N FRE ;B 2179 0.182 mm<Kappa ff1 <0.5 mm (5 BEIEAIE R N BRLE A

*6 MARSEHIHHLRZEBHOLILE (X%£s.,D)
215 AR %k AT RJG7d RJ5 1 mo RJE 3 mo
A 52 1.39+0.21 0.49+0.15" 0.48+0.12° 0.46+0.11°
B4 48 1.48+0.31 1.42+0.23 1.40£0.22 1.38+0.21
t 1.710 24.168 26.218 27.761
P 0.090 <0.001 <0.001 <0.001

T A 4°H 0<Kappa f1<0.182 mm f & B IF % H N RS ;B 410 0.182 mm<Kappa 1 <0.5 mm [ #& BE ST LI & H I R

*P<0.05 vs KA,

R7 FMAREImoENEFRGESLREMEERKELE

IESE B (IR, %)

H ! % A X+ SR (X +

il L <60’ S0—200"  200—3 000 EIRFEBTRIE (XS, wm)  AHRERIE (kS um)
A4 52 24(46) 20(38) 8(15) 0.35+0.11 0.032+0.011
B4 48 13(27) 19(40) 16(33) 0.37+0.12 0.034+0.012
X/t 3.894 0.013 4.408 0.872 0.871

P 0.048 0.909 0.036 0.385 0.386

A 4 0<Kappa £ <0.182 mm R T MIF & HNEE B ;B 414 0.182 mm<Kappa f <0.5 mm 5 EEEMIT & HNBE B
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26 MARGHMEARIEKIER A5 3 mo, A HARJFM
oA RIER B R AR T B 4H (X =4.289,P=0.038) , Ul
%38,
3itie

FI B EEEOH MR 2 — B 10L 51T /K
FI N B TR AR B, MIOL B 3k (A N B 3 52 i e 1k T
K2z — REUS I RBRE L/ AR5 25 K e AN I, i %
P, S AR 5 v i SR, B AR RROEIE
—MET8, MK 2 540 Kappa £ BOFETE, 1T BE W M 52 0 A
Jei R8I e 5 ST R AL IR A SR N R Kappa £
YA AL -5 i FL O D B 9 A A | RN L4 G B )
LRI AR PN 5 G SR AR A B, 1 R BESE I MIOL Ay )2
PERE RN (0 S BR ABE ARB6 Y R, FRIR AT
Kappa % F AR A FAAZ ), LU I8 21 5 AL AR S5 70
DK R

AW AR T AR B3 22 | 4R ER 22 L)
N 4% If a] Bt i) BCDVA . BCIVA . BCNVA 9% .20% . 100%
CVA 25 RG22 3 X S TMESE B9 45 i —
0, ZWEFEXT Kappa £ 1= B2 000 (PN B 28 (AR S5 A 0E
R BRI HEA T T AT, dFE H Kappa £ X MIOL # A A
JE BRI AT R OR K, H 4 R E BCDVA
BCIVA BCNVA F77e R [A] 22 St 33 i E JF 55 461 (il
FERURARAT, XF 36 ] 50 HR A4 1 P B it 1 T 1 PN kR
FLALEE A TENTOO H AR, Fi T E ARG 3 mo, 453 R
# BCDVA BCIVA BCNVA 7EA J& A [R] s [8] 5% F A7 7F 22
5. BT, 3T Kappa fARFFE B4 P XS LR AR AT A
bR 22 5k, Ban, BT X P R MIOL A A A
A5 Kappa f155 Alpha 1 ()48 b 43 45 15 0 24T T #F 55,
15 8 4 X7 MIOL A A R 9 F1 9 B 60 141 60
IR TR 5 #Y Kappa £ K/NHEAT T X HUBFSE  BF9E 45 R
FHAJG Kappa fi K/NEARRTA B TR, A _LIRBFR Y
B A KRR Kappa fi 3 IR G SR &5 22 2 IR BR 22
WATRGEW M. b HeNFE 5, o] RE S 4138 4 A
MIOL, Hot 2= e it Re [l i f it iz o ) S5, HFAR
PRVE IR BE 38 K £ 3 R FL B4R | HIR il 4 3 S5 R 0 2 1
T G 20 8] 43 An Y465 (545 MIOL £ R P9 (0 S2BrAir B DG A%
RCRAHT , NTTTHEW T Kappa /MK 25 5 %60 SERIA T 7Y B
B, REARI P AR L R RG22 57
RS 5 ) A B R AR AT T 4 B G2 DL o — 2 60T

IR LE R B R, ARG 3 mo B 9% .20% . 100%
CVA 5 MTF cut off SR 5 [RI 4 AR HT 5, OSI FEAK (3
P<0.05) . Ui HETEAR G XA [ X HRE BR8E AY 9L5E 1E
J7 BE 77 34 5% | B T A OB b 43 A [R] BH I R B A A, b
B R T P MTF cut off FH 5 20k 25 98 i A% 3
PRIZICHER LB AT T, 3 S Bt D2 R A% i i A B Y R
Ji¥asE EAR AT B 52PN =F N O, BB R B Y i
T B3 L BRI SR T, BB Rl —EfL B T, B 1R 250k
PRGN YT BRI B (PSF) o DA R 3 RN TC AR 2 (3
R V2 R G0 PSF HUC I {E R 1) FL (A3 K, B &R 4 AR
Jo B BRACIRAS . R 6 R G 0 R T R
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