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Abstract

e AIM: To explore the accuracy and consistency of
predicting postoperative vault in implantable collamer
lens (ICL) surgery based on the NK and KS formulas of
CASIA2 OCT.
¢ METHODS:;
included 85 patients (170 eyes) who underwent ICL

Retrospective case study. The study

implantation for the correction of moderate to high
myopia at the Refractive Surgery Center of Lunan Eye
Hospital from October 2022 to October 2023. Routine
examinations biomicroscopy
(UBM), corneal endothelium assessment, optometry,

including  ultrasound
intraocular pressure measurement, fundus examination,
and corneal topography were performed. Patients who
met the indications for ICL surgery were selected, and the
recommended lens size was determined based on
parameters such as corneal diameter and anterior
chamber depth using standard methods. A CASIA2 OCT
examination was used to obtain the corresponding lens
size and predicted vault using the NK and KS formulas.
The differences and consistency between the predicted
vault by NK and KS formulas and the actual vault at 1 wk,
1, 3, and 6 mo postoperatively were analyzed. Paired t-
tests were used to analyze the differences between the
predicted vault by NK and KS formulas and the actual
vault at each postoperative time point. The consistency
between the predicted vault by NK and KS formulas and
the actual vault at each time point was assessed using
Bland-Altman analysis. Multivariate linear regression was
used to analyze the correlation between actual vault and
various anterior segment parameters.

e RESULTS:. The NK formula statistically
significant differences between the predicted values and
the actual vault at 1, 3, and 6 mo postoperatively (all P<

showed
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0.05), but no statistically significant difference was
observed compared
postoperatively ( P=0.340). The KS formula demonstrated
a statistically significant difference between the predicted
values and the 6 mo
postoperatively ( P<0.05). The lens vector height and lens
model were influcing facotrs for the vault at 6 mo
postoperatively (all P<0.05). Both the NK formula and KS
formula had the highest consistency between their
predicted vault and the actual 6 mo
postoperatively.

¢ CONCLUSION: The NK and KS formulas of CASIA2 OCT
showed the highest consistency between the predicted
postoperative vault and the actual vault at 6 mo
postoperatively. Both formulas can serve as effective
references for ICL model selection.

¢ KEYWORDS: CASIA2 OCT; NK; KS;
collamer lens (ICL) ; vault
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Atk R BR 5 5 BN T R AR ( phakic posterior
chamber implantable collamer lens, PPC~ICL) AR E—Fh
WP IBTIA = B A TR T =X PR JE 7 U HI A I 2H
21, AR R A= A 50 20548 52 # R e, LR 1 42
PRI BT AR BT 7E N AR AR (ICL)
RS AE A T AR AR TS I B A )5 Ht 2l
BT, ARJEEAR AR (250-750 pm) 2T ARLRFEK
22 VAT O B PR | A2 AR S5 I A Y o 2 A
RZ— o v A AR A 2 X B A T8 BE AR TN B A
JHL bR A 35 WP 45 7 VR TE A RS ), B 2% L R e )
FARYRLABUF . EHAG, SRR 0 8 5 B T IR T
A ISR, AR AR T B IR R A R R
(crystalline lens rise, CLR) MM B MAIEESE, SR, i TR
TS A 2548 RN S AR IR A AE 25 57, PRG35 3 1)
ARG JE— A PREE AT 55 . ITARK MR AT 62
FASCIWT 2 HH {1 (CASIA2 OCT) I H AR Bz fih | =ik e B
PRI RR A5, Bl St I IR AT S AR Y 2 S Y T
ICL FARHG i B H 15 S 4000 ek Rt w2 I £ 75 18 ) o e 1
3 1 TR AR ) i AU (ultrasound biomicroscopy , UBM)
il Pentacam ™, HCH AL () 700 b Bk 5 B0 23 50, NK T KS
o3 T T B B AR AR AL S R IR JE e, AR
Tl AR R AR e B IR A AT 5 2
2L BT RNEAE . AWF5E F IR NK AT KS 220
At g R0 A 5 A [i] ] e S Bt i 194 28 S v A — ek, A
S v AR e TN A R
1 W &RMFE
1A XS PECE RIHRBEEE B JE T AR Hu 2022 4F 10 A
%2023 4F 10 447 PPC-ICL AR I & FE LA R 3% 85

#1170 B, Horh 3 17 5] 34 BR . 4 68 4] 136 R, 4F #%
28.441+6.086 % . T M ¥ - 16.750 - -3.50 ( - 7.919 +
2.630)D; BRI -4.00-0( -1.025+1.042) D ; Z &4 Bk 45
BEH-17.500--3.500 (-8.431+2.701) D, N AIRAE. (1)4E
W% 21-45 % (2) JECEERRRE , AR ML < -0.5 D;
(3) B 5 IR B =2.8 mm; (4) ff W Y 5 40 i %
=2 000 cell/mm*, 78 5% R $ < 0.35, 7~ i1 ¥ 40 B b 4
=50% ; (5) 1T 1 HREAERF IEL )13 =45, HEBRARME. (1)
B MR FREEI A AE A I B | T O AR T B AR | 1 N
SRR 5 (2) FAAERE I T AR A1) 4 B 4 o 1 72 I
H B S B, TS | AR SRR R I O, AR
2 MR R 22 B 0 B 23 51 2 A W) R O S (AL
2025201) , i H S 5 & EMERIE A,
1.2 A%k
1.2 FARBIEMGAE  FRHTNH B W17 IR Fy
¥ gx ; Pentacam £ BT AU BT BT 2 910 2 A B
JELBE IRV AR 5 £ S A B 5% 0 BT 6 TS PN B2 TR 25
PR 96001 5 A1 42 Ak MR R 1000 2 R 5 25 3 58 Y6 ARG 25 i
FEEEF BCVA ; UBM I 5t 117 5 TR B2 7K ST 1 2 B IR 3
BE L H R SRR IR 5 BE AN 55 A 9 BE  TOL Master 700 U &
R 3 5 J5 1 OCT KA B BEIX 25 5 Wi I o FH = i %
TR AT RS, HEBR A LR 5
1.2.2 CASIA2 OCT #&EFHiE FARATAFARE 1 wk,1,
3.6 mo, i [A]—A4 25 A4 I FH CASTA2 OCT X T 5 A
Ve H VAT A I 3 R, R ARSI B
P F A MRy | PRG54 SRAE S B &R FLHE , 49 )
M- 3R A5 £ I /K SF- B 42 (white to white, WTW) | Rl 5 IR &
(anterior chamber depth, ACD ) | B B A B ( angle to
angle, ATA) . CLR. Al J5 %& J& ( anterior chamber width,
ACW) F1 ICL #t5
123 FARAE WA FARAYHE NV FREAZK, F
AR HHAE ZRZG KSR 2-3 d, W, AR H
T FARNRIH I S e vk, I T FARAT 1 h i 0.05%
FENHE AR e B K IO 20 v A5 K/ IR 75 5 Al S TR
FEN T AR A A A 25, 2R THI BRI G #5 75 JF HR
W62 , 5% 5 A4k T AL 7 Y v 0 T T s M o P ) B 2 o T o
E 2.8 mm BN K057 325 BA A RS 38 U1 01, [ AR 10 19
5 PN T AT B S R B D 4 R s A e AR
eSS HFARY OS24 ICL #E AR5, R AR 7
AR A IR DU AR B AT S R IR A ICL b T K F
PEE R YE AT G 9 B R R AN, K % AR O, $
DUTHR F TE 5, 445 B 5% P9 U 22 A1 B 2R M ZEORPA IR 7 = T TR
BHIAL
1.2.4 RgHR%MMEE FAES L dHFHSHZMER
HbFERIAIR K, B K 4 IR, Z A1 55 3R b FE R AR IR | o M e
A1 RURER . FHZG 1 wk e Z A 8 RIRK, K 4 1K,
Whrig SFIRAK B R 4 W2 2 wk G TFREARE
1 wk,1.3.6 mo Z1&, 17811 566 IR & BN B2 5546
A, IR ] CASIA2 OCT & A 5 HEE

Biilop oM . R F1 SPSS 24.0 Bk 4T 58312 40t
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R Z Kolmogorov —Smirnov KA IE S A 0y
DL xts Fom, SR ¢ K50 LA AR AT NK A KS A 20
MEEEES FARE 1 wk,1.3.6 mo PRt E (M 25,
SR FH B PR 2R o A I e 5 0 25 AT LUK S 1wk, 1.3
6 mo MYHLEA, HE— L P FLBCR H] LSD -1 #5568 . SR
Bland—Altman %435 43 4 NK Fl KS 2 2 A 57 70000 HE & {5
ARG 1 wk,1.3.6 mo SEFrHEmHER (M — 2k, R
Z e 9] )9 43 B R BT CASTA2 OCT i #3 WTW | ACD .
ATA .CLR AH A fRIE TS 5F ARG 6 mo WA, L
P<0.05 HZRA G FE L,
2R
21 REAEMEBRESERESHT K51 wk, 1.3,
6 mott = 1 43 1 4 665.635+582.974 596.471 + 185.868
571.294+187.746 541.400+182.893 pm, WK 1, FARFA
[ fa] s HE = LA 22 R A GE it R L (F=6.162,P<
0.001) ; RJ5 1 wk 5ARJG 1.3.6 mo lWRERHLIT¥E
M (P=0.002,0.001,<0.001) , FRIIARJE1 wkHt =8 W& =
FHABRE S, ARSF 1 mo 5AKRE 3.6 mo, RfF 3 mo A
Ji 6 mo lLEZE R TG IH2=E L (P=0.415.0.063.,0.264 ) ,
FARARSE 1 mo LUFHEEEA LA T2,
22 NK 23 #1 KS AKX TN S ES FA G &0fiE Sk
Mt S EERSELSH  NK AR T A F w0 H &l
(708.86+188.40 wm) 5FARJ5 1 wk SEIHE 5 (E 22
TG L (1=0.956,P=0.340) , 5K J5 1.3.6 mo 5
DHE S L 22 B8 GidT 24 L (1= 6.446,P<0.05;1 =
7.339,P<0.05;:=8.846,P<0.05) , H il {E 3 K T AR J5 52
M, 5AR)G 6 mo B 22k,
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FHAE, ARG 3.6 mo SEMHE S (/N T FM{E
23NKARE KS XN BT ES REAR R E R K
M EEH—EES ) Bland—Altman J5 7553 51 X%
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DL EAE X A, R 2 B2 A4 P A B/ NS BT, — 3L
PERAS s BOME S ARG 1 wk PSEBRHE R — B i AIG, 3
FE(H N 43.224 bpUfE 224 589.341,95% CI 4 —46.007 -
132.454 558 SRR, — Btk R 22 WLk 1, KS A
TE A S ARG 6 mo By S BRt S (H — Btk i, F 3%
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KSHIU HE = AR /53 modt & ¥ °F 35 (A
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KSTU #t = AR J51 modt & ¥ ~F 35 (&

D,Hg : 20
& 500.00 . swsesws 40
N 5.0

g ".Q'.,. o) U ':8
‘e L 2 49,382 9

2 0.00" YTy . 360
% B 1118
\:]Ii 19650 .321.156 . 38
# -500.00 “150
= «17.0
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0 20.0
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400.00 600.00 800.00 1000.00 1200.00 ~1/9v

KSTH I #E 2 A1 R 56 modlt = i1 34 8

3 KS fil2ARE Bland-Altman S #7E AR5 1 wk SLRHES S KS BN EZ B2 5B ARJE 1 mo PRt F{E S KS
WMt S E 2 B 25 C. R)F 3 mo PRt EE S KS Bt S {E2Z [ Z 5D AR 6 mo SEPRELEE S KS Bt &{E

[] 22 5%
F1 NKAXFARATNESES RS EE SRS ER Bland—-Altman 4347
i i) ZAE(XES, um) 95%CI t P
ARG 1wk 43.224+589.341 —46.007-132.454 0.956 0.340
A5 1 mo 112.388+227.331 77.969-146.808 6.446 <0.001
AJG 3 mo 137.565+244.411 100.559-174.570 7.339 <0.001
RJG 6 mo 167.459+246.827 130.088-204.830 8.846 <0.001
%2 KSAXFARMNEZTES KGR ER E S LARESEB Bland-Altman £#7
Fisf ] ZAH (XS, um) 95%CI ¢ P
ARJF 1 wk —74.853+579.952 -162.662-12.956 -1.683 0.094
ARJG 1 mo -5.688+178.235 -32.674-21.298 -0.416 0.678
ARJG 3 mo 19.488+185.681 -8.625-47.602 1.368 0.173
ARJF 6 mo 49.382+189.053 20.758-78.006 3.406 0.001

24FRemo EXR#EHESHXERZES T HHZT
LR [ A 43 BT B 5 2% 6 R BT CASIA2 OCT Ml & 3545 1
ACD \WTW ,ATA ACW CLR AR Hij 45 850k B8 AR A Stk 44
RIS 55 6 mo B SEFRBE & (A 2547 1 )5 43, o ICL
V4AC BIS RSP 4R 12.1,12.6.13.2.13.7 mm, 453 s
R*=0.134, 4% R*=0.096; F(7,162)= 3.573,P=0.001;
D-W{H=1.223, fH A &R 85 59 Il 15 R B0E R
170.003(¢=2.939,P=0.004) , % ] PPC-ICL #3523 %f R
J& 6 mo B P24 WA M IE M RZMSC R . CLR 13 R
{lH}-337.644(1=-3.127,P=0.002) , X% R J5 6 mo #t
AR R A S ¢ R, {H )2 ACD, ATA |
OCT WTW ACW FFROK B X AR5 6 mo HE =y A= 4k 1 2
RN, WL 3,
3itit

A AR HR S5 P Y TCL AR S5 Hk i im0, %22 e fn
AR AR 5 M, 3 A R 2 2 A B DY B
K G FpeAs ML (R LY KRR m T o

ANHHE 2 B AR, A 5 IR T TR A
JUE It AR =2, HATA 2280 E N
Pl W0 4 AR, 45 WTW  ACD ,ATA ,ACW ,CIR %%
B, AR SR S 1 G &R T T A M O RS
Bl . UBM J& fe & A 4R 45 IR 1 i 9 2 800 T/
) 2 R AR IR AT S 1 FS 5 5 A, A4 IR I 9
BERATERS Bk 4 BA @ o kT e =
R o, SR 1R PPC-ICL WY EE S HRIEN (A kg
AR Compact Touch STS UBM B8l A PPC-ICL AR
Je MR YRR AN 8 I A HE = (A, A R ULt v {E
ARG 1 mo BHESEA — & 1Y 228E, H4 7R CASTA2
OCT AT ARAF DL Ky 16 mm , PREE N 11 mm AYHR FiT Be )22 51
BT LITERZY 0.3 s NEAT A IR AR 3B (T 5 FR IR 28543
BRI R A7 8 0 o, 2 B AR IR A5 45 o 4
1 Y 77 %5, Nakamura 45" 3£F ACD, CLR LV, ACW FI
ATA %5 5 AMRFTY S8, &% 4 Z 50 AR I NK A
A (ICL R =4.20+0.719XACW +0.665xCLR ) , | T15 &
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®3 AERAHSHERE6 mo HESERLMERITSNER

SR EbriElL RE(B) FrifEiR FrifEAL R EL( Beta) t P VIF KA
WA -1507.438 505.795 - -2.980 0.003 - -
LA R -0.463 5.023 -0.007 -0.092  0.927 1.029 0.971
CLR ~337.644 107.992 -0.291 -3.127 0.002 1.617 0.619
OCT WTW 28.517 56.343 0.059 0.506 0.613 2.564 0.390
ATA -8.888 53.436 -0.020 -0.166  0.868 2.609 0.383
ACW -2.389 17.549 -0.011 -0.136  0.892 1.209 0.827
ACD -64.249 86.065 -0.077 -0.747 0.456 1.971 0.507
HEA SRR = 170.003 57.838 0.332 2.939 0.004 2.379 0.420

L HAR T =AR)F 6 mo BEE,

A ICL R R I 3E SR . Tgarashi 45 T IR A 15 244
TR KS 23 #iil 1CL #E 5 = 660.9% [ ICL R f (mm) -
ATA(mm) ]+86.6} wm, A FU A [6] R ~F ICL #5 A J5 7l fig
FIHE R,

AR I FARIG 1 wk,1.3.6 mo AYHE & K 0E17 9
Mr, 2250 BA Geit24 i S0, H & B ] A9 i, AS [R] A ] 5
HESEA 20 R A R A X 5 LAt 2% I 582 — 3L
B PARJE R R A AR TR R A nT i 5 R N B R Y
RENER S RBA R, AR IR L BEAR 18 PN AL 19 4
R T RE L R R HE S A T RER

EFRATHIBEFE T NK ATy #E S E S5 AR5 1.3,
6 mo LRt S E IR EFAEITFE L, HERE
1wk SEbrft s B AR 25 S B i X, X AT EH
TAJG IR YR8 2l AR S50 i 74k, S8 T s br it g
H S FONEZ H 2200, XUl B, NK A XTE ARG R0
TN HE & T BB — 2 B iR 2, R NK AXAEFARF R
551wk REGS AT b TN HE S (E (E B A T] ) 4R | SR
H- 55 PRl s 2 (A () 22 AR R, X RE IR E NK
ISR 000 g {1 T ) o R M T — 20 it
FHHZ N KS AN i HE S E 5 AR JS 1wk, 1.3 mo B
SEPRb A ZE R G S, M 6 mo B SEPRHE &
HIbE 2R A G 2F 8 X, H KS 2 2078 1 4k & (i A
ARG 1wk, 1 mo FINZE S EJRAR T S PRl (8, AN 3.
6 mo FINME K T SLPR1H, BMRE KS 2 2 7E 5 3 I 44t
e (L T VA M i — 2P el . AT SR B Rl NK
FKS AU BR324 1CL Bt = B /N 0 A4 ICL #E &
{H, MBI ICL RSP, 22 3 TR, Do
F5E % P NK KS 2 RAE ARG 1 wk B H000 5 52 P —
R . AR NK AR KS At & E 5 F
A S St = 22 18] — 3P A9 Bland — Altman 43 87 45 3R
NK A HIE S T ARG 6 mo SZBrAL R # A9 — ik
(P28 = 167.459,1=8.846, P<0.001) , KS 2\ =X Fil Wi (&
HFARIG 6 mo My SE I HE = — Btk fe s (CF 22 1H =
49.382,1=3.406,P<0.05) , 7] W, NK A=A KS A% F
ARJG 6 mo B —EXMEEAL T R L5 R,

FAREHE WA Z AR L, A PPC-ICL #
TR S A 5 D N R B, B ) 2 2 R IR R 5
M, Q0 L P RS /N AR A B TR JL 8 75 X6 B R AR TR 25 1 52 il
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