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Abstract

Objective: Preliminary observation was carried out on the corneal curvature and refractive
change trend of patients with axial high myopia after phacoemulsification with intraocular lens
implantation to provide some preliminary ideas and thoughts for the treatment of refractive sur-
gery in patients with axial high myopia in the future. Methodology: 63 cases (93 eyes) with high
axial myopia, who received caligo lentis surgery in our hospital from April 2015 to May 2016,
were enrolled, with the average age of 66 + 10.96 (40 to 90) years old. There were 33 males and 30
females. All subjects were received overall examinations on their eyes before the surgery, and the
length changes of axis oculi were measured and recorded with partial coherence interferometry
(PCI) technique of IOL-Master before and after the surgery. Preoperative and postoperative cor-
neal curvature and refractive state were recorded by PCI technique. Optometry check and mea-
surement were observed based on different time periods before and after operation. Result: The
corneal curvature and refractive state at each time point were analyzed by paired data t test. The
change trends of cornea K1 and K2 had no linear change in different time periods, namely, before
operation, 1 week, six months and 1 year after operation (F = 1.720, p = 0.193), (F = 0.745, p =
0.390); there was no statistical significance between the differences of the refractive values 1
week, 6 months and 1.5 years after operation (p > 0.0083); the partial correlation coefficients be-
tween corneal K1, K2 and refraction were respectively -0.3639, (p < 0.001), -0.3511 (p < 0.001);
there was statistical significance between preoperative astigmatism value and postoperative as-
tigmatism value over time (F = 17.295, p < 0.001); and there was statistical significance between
the astigmatism values of 1.5 years and that of 6 months after operation (t = 3.277, p = 0.001).
Conclusion: The degree of astigmatism decreases and the refractive state is stable in patients with
axial high myopia after phacoemulsification with intraocular lens implantation, which is a rela-
tively ideal treatment.
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HE: BiTatREEmREE, TANEEEANRREATESREBEARG, AEMHEKEXELL
BB ME, WA EEREE N EFRBT RS BB R, ik 82015
FA4H~2016FE5 AERETEHNBEF AN M TR EEMREH 63593, FHFER66 + 10965
(40~90%), HHB33%]. %30%]. I AN RARIYTIRMETME, HSHIOL-Master 854
FF# M & (partial coherence interferometry, PCI)HAR &K A 2 M BT FAR R RAR)E M I ih = & B
R, HW BRI RARBEA R E BT ME . SR KRS R o 5% 5% e 18] A5 B A il 2R
RBICREFHIT . AEKIEK2ERE . RE1E. RE6H. RE14E, RNFAEBHBLEATLLE
#34L(F = 1.720, p = 0.193). (F=0.745,p = 0.390); RE1E. RE6ANAANARELSEZFERMEZ
P LR ER T2 E X (p > 0.0083); FAEKL. K258t I8 Kifta &4 5128-0.3639 (p <
0.001). -0.3511 (p < 0.001); fEE I HZ, REBOLEEREHOLERBA AT %E L (F=17.295,
p<0.001); RJF1LEHMEEGRFMABERE, ERALITFEEN(t=3.277,p = 0.001). Fi:
W EOMREE, SEEAENTRBEARNGBOLELRD BB eRESRE, fBEEENIET
FE.

K §Eia
FEIE; AR, I0L-Master; HWEBEAEI
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1. 5|8

B A Bl A LA BOR B TR A 5838, B C A B D6 FARKIE B m RO LR & I B N B i (83
FEA BRI b S AR R Rl IR BERF IE DU ANIE , MOME ARG T TB(1] [2], TARJGKIIRECIRE 2 B i
SE TR R ZBUEH o i A AR ARG IFAOME S H AR AR B8 BEVE AR M 0L, 52ma F  fRR
JERRIRAL ) B R 2 — A EHOE3], Bltk,  JAT T Ak s B AL AR 28 47 1 PN R e o I oy 2 %
JEICIRSHAT IS, WIEUWT .
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2. WEMGE
2.1. W&

4R 2015 4 4 H~2016 4F 5 HEERBEAT B AR A & EE I AR 825 63 9] 93 IR, W Fixt R4F
1% 40~90 ¥, THIFER 66 £ 10.96 £ %, HA 5 33 B, & 306, AR 48R, AR 45 MR, NikArifE:
P R B AR AR N B 2 (>—6.0D); BRHH > 26 mm; FANEARY. RIFLIHFRAE. Hebrbrtk: BEE
IR TFHT SR (IR TIBR AR . JURFI AR ANRYIBRSHT . #E0 THOEAR . CRHOEA): IR > 21 mmHg
BUH IR s ARAMA S MR FE A s JE R B S (R A B A A5 45) . [EAAS R A5 s2mm
Kif5#; 1OL-Master JoikHEAT IS 1) 3 .

22. /&

FTE SRS E AR S0 A N AR AT AR A . BRIRA R B AR B A IR AR ATT . IR
s, AR AN R, AL N A 2561 &% IOL-Master 25, 4 7 Al
Z5, U EHHE AR FEEREE NG E: ANEEEANRREN TREEAR, HE—ME
BEEMTREECRTAR, RN Bausch & Lomb Akreos Adapt (A #%(: 118.4). Bausch & Lomb
Akreos Adapt-AO (A ##1: 118.3). Rayner 920H (A ##: 118.6) N Lk K5 1. 6 M. 14, 1.5
SIS E A, i IOL-Master HEAT A5 il 3 I B . Uil B 3566 (X (AR-310A, NIDEK, H 7)K% 25 K% it 5 4
RITERIE, R SRR R A A 5 IR .

23. Geit

Giit e RH] SPSS13.0 Giit B AR B GE Tt BB}, WF Font AR S MR Jall s 73 A8 B R P BN 7 2
PEREATHR s x5 AR B R S BOMARE ZE AT Fk . RIS B, FnrfEZe . v r 50R Y 23 B 1A] B 6 2%
I 1] B A 6 KL AN A B K2 AR HEAT 3 s 20 L SR DR 5 22 70 20 W 45 I ] s A7 K1 AN K2 L B I
AR ALK AT 73 HT o SR FBCXT GRS ¢ R30S 25 I TR (0 A1 58 KL T K2 B TR 2EAT P S B SR
IR WRAEZE . TR ESOR DY 27 K EET %I ] B e Ol B A RO (ELREAT i IA s S 2H B R B R U 22 )
Hr 73 48 B 8] s R A S OB BB I T8 AR AL B S 2 AT oMo SR EEXS BOREY ¢ ez B0t 25 I 1) 9 JeE D't
E R BOCEZ BT LLEL, 2 p < 0.005 A 5T o

3. 58
3.1. WIESXRAFME

W 3L 63 N, HA B33 A, 4 52.38%, 2ot 30 N\, 1 47.62%; 2k PRI 66£10.96 %5
WEE BRI B 45 91, 15 48.39%, AHLFB 48 9, 15 51.6%; AREiE Y FEIMEN-12.22 + 5.92; RETHOE
SFEIMEN-1.90 £ 1.68; ARRTAME K1 FHME A 43.49 £ 1.73; ARuTAME K2 [HHAECN 44.99 £2.03 (4 1),

3.2. K1, K2 Gita#h

RAIEIH . B2 rh RO DY 73 K A BE OGS 25 I6F 1] A 58 K AR B K2 fELEAT ik g s 0
TGRS Z2 0 W7 70 2% I 1R s A KL AN K2 AR RE I (R AR AL R B3t AT 70 Ao SR BCXT BERH t A58 2
ISF T5) S FR) AR B KT R K2 B 2 T AT P PR B AL

3.2.1. K1 BB EH 5
ARATAHBE KL ARG 1 FMAE KL ARG 6 N AR KL ARG 1S AR KL {E 72508 43.49 £1.73.43.18
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+1.68. 43.30 £ 1.66 F143.37 £ 1.66, BEERMAML, RFTMAME KL £2R)E 1 £ A0 K1 {E RS2
s (F =1.720,p=0.193) (X 1, % 2).

3.2.2. K1 {EHAELLBREE 4T
ARJa 1 AR K ERTARITAE K E, ZRA500 %8 X (t=5.001,p<0.001); K56 ~HAMKKIL

Table 1. Study Object and Left or Right Eye Characteristics Description
= 1. S SAEHE R AR AR fA

ZE 7R BIBN)/H B4 (%) irtEE
P 5 33 52.38
% 30 47.62
T 66 10.96
AR 3 Vi 45 48.39
H 48 51.61
A wi " -12.22 5.92
ENiNie -1.90 1.68
ARAT AR K1 43.49 1.73
ARAT A K2 44.99 2.03

e ORI R B RO A

Table 2. Description of change trend of corneal curvature K1 before operation, 1 week, 6 months and 1 year after operation

2. KAl R 1E R 6 MNARRE | F/HIE K1 EELESHE
REARKL  ARE1EAERKL  REAMHARKL  REI1FARKL F P

EREA 43.49 4332 43.32 43.38
(VY43 H ) ) (42.35, 44.35) (42.16, 44.15) (42.35, 45.00) (42.35, 45.02)
SR ER i 43.49+1.73 43.18 £ 1.68 4330+ 1.66 4337+ 1.66 1.720  0.193
43.50
43.40
i
Ji
=
;S 4330
15
43.20
43.10
A A =Y VNI ARJF4E
P 1]

Figure 1. Trend of change of corneal curvature K1 with measurement time

Bl 1. fBE K1 EREN 2R s
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EVMETFARAT A KL E, Z3AESEE (= 3.5999, p < 0.001); A 1AM KI 5K/ KL
LR, ZREAESRITFEN(=2172,p=0.031). K56 MHAMKIE&STARE 1 AAKEKLE, 5
HHEIPF RN (1 =2.312,p<0.001); RJ5 1 FMEKESTARE 1A MAEKE, Z736 90055 (1 = 3.748,
p<0.001); RJ56 MHERE 1 FHMAME KL HZE KA G EE (1= 2423, p=0.025) (£ 3).

3.2.3. K2 A E I a7

ARETAE K2 ARG 1 AR K2 RE 6 N H MME K2 FIARJE 14 MR K2 {55514 44.99 +2.03.45.05
+£2.06, 44.98 £2.10 F144.97 £2.01, BEFEM AL, RETMAMK K2 ZARE 1 M K2 61020 I L MER
thita%s(F = 0.745, p = 0.390) (€ 2, % 4).

3.2.4. K2 HAA LB HEH R
RuT. RJE 1 RJg 6 N KRG 1S B K2 {819 i 2 7 BTGt %% L (p > 0.0083)
(F 5).

3.3. BTG T

KHBIH ., brvEZE . A S BORIIY 27 55 ) X &%) 8] (0 S G A R AT ik s P g B B B B Rl Oy 200
T 434 4% B 1) S50 R Y A2 B N 1) AR AN R R 33T A 4 o SR PR R ¢ AR 38 o % BNF 1] 25 140 JE Y {2 )
TP ELEL
3.3.1. BXERETLESB S

ARHETE G ARG 1 EJE ARG 6 MHIECFIARSE 1 4 SE 7 7 8-12.22 +£5.92.-0.72 +£1.20. —0.85 £ 1.18
H1-0.80 + 1.16. B [A1ARAY,, AR E SR G I HECE Siit s U(F = 344.117, p < 0.001) (4] 3, % 6).

Table 3. Pairwise comparison results of corneal curvature K1 at each time point

% 3. fRE K1 {75 B RO PAFBLL RS

Z1E 95%C1
NP ZME t p
TR ER

ARATvs ARG 1A 0.312 0.188 0.436 5.001 <0.001"
ARl vs. AR5 6 M H 0.193 0.086 0.299 3.599 <0.001"

RHT vs ARS5 1 4F 0.116 0.010 0.222 2.172 0.031
KJg 1A vs ARG 6 A -0.119 -0.221 -0.017 2312 <0.001"
RJg1 R vs ARG 14 -0.196 -0.299 -0.092 3.748 <0.001"

ARG 6 AH vs ARG 14 -0.077 -0.139 -0.014 2.423 0.025

7E: K Bonferroni 3T 2 B ILE, RKIEEM Alpha =0.0083, *FRoNH GiilE Lo

Table 4. Description of change trend of corneal curvature K2 before operation, 1 week, 6 months and 1 year after operation

F4. R, RE 1B RE 6 MRARERE 1 FAIR K2 EELESER

AREAEK2 AR 1AAEK ARJ5 6 A A K2 AR 1A K2 F P

el 45.00 45.06 45.10 45.12
(PO 437 H vl 26 (43.80, 45.73) (43.66, 46.11) (43.60, 45.92) (43.66, 45.87)
W HpR = 44.99 £2.03 45.05+2.06 4498 +2.10 4497 £2.01 0.745 0390

*R R S K2 (BRI [A] 384k 2 P S AT R 0 o
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3.3.2. BXEEELLEREE 54
AJa 1L RJg 6 M EARJE 1 EEDES & TR R E, ZRAZ0HHEE L (p <0.001). AR5 1
Fis ARG 6 AN HMARJE 1.5 4 2Z 18]G 2 [P PL B 22 5 Gt 1225 X (p > 0.0083) (£ 7).

3.4. BUEBGHT o4

K IR A RSB TR 5 35) 3 M A S5 45 I6F 18] 5 A7 B K R S8 A7 B K2 A0 AR 10 3 42 0 a4
AR T 2R EIR, MIE KL 5ECZ R R RE 5, =-03639 (p < 0.001); M K2 562
()P i AH DG R b, = —0.3511 (p < 0.001),

45.06 1

45.04 A

45.02 A

45.00 A

RS Py

4498 A

44.96

ARl RIE1H RIE64~H RIG 4R
fif ]

Figure 2. Trend of change of corneal curvature K2 with measurement time
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Figure 3. Trend of change of refraction value with measurement time

E 3. EAERENEREELES
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Table 5. Pairwise comparison results of corneal curvature K2 at each time point

5. AR K2 EEEME R mAELL RS R

Z{E 95%CI

A ZME R ™ t p
VN IR Y N=R -0.062 -0.182 0.059 ~1.012 0.314
AT vs. ARG 6 4 0.012 -0.080 0.105 0.269 0.788
ARAT v ARG 14F 0.017 —0.063 0.097 0414 0.680
ARG 1 vsAJE 6 4 H 0.074 —0.029 0.177 1.429 0.156
RE 1 vsARSE 148 0.078 —0.043 0.200 1279 0.204
RIE 6 M vs.RJE 14 0.004 -0.061 0.069 0.128 0.898

Table 6. Description of Change Trend of Refraction Value before Operation, 1 Week, 6 Months and 1 Year after Operation
F6. Rl R 1E. RE 6 MAEARG | FEAEZLESME

ARTEN ARJE 1 EEN A5 6 MHEN ARJE 1.5 £ E N F p
el -10.98 -0.68 -0.83 -0.76
(DY 43 A1 R D (-17.15,-7.21) (-1.28,-0.09) (-1.32,-0.21) (-1.21,-0.20)
PR 2 ~12.22+5.92 —0.72 £ 1.20 -0.85+1.18 -0.80+1.16 344117 <0.001

HRIRN JE AR AN 8] 22 B 2 P S AT R 5

Table 7. Pairwise comparison results of refraction value at each time point

= 7. BAEAERHERFAMEERER

Z1E 95%C1
BT A ZH t p
TR ER

KET vs. RJ5E 1 -11.504 -12.737 -10.272 -18.538 <0.001*
A vs ARJG 6 MH -11.370 -12.586 -10.155 —18.580 <0.001*
RAT vs. ARG 1 4F -11.416 -12.638 -10.194 -18.553 <0.001%

KRG 1 vs ARG 6 A 0.134 0.028 0.240 2.507 0.014

ARG 1 vsARJE 1.5 4 0.089 -0.008 0.185 -1.828 0.071

KJG 6 MH vs AJE 1.5 4E -0.045 -0.117 0.026 1.267 0.208

VE: K Bonferroni VAT 2 HELLAL, ALIEJSH Alpha=0.0083, *FRE Gl %= Lo

3.5. BAENGH a4

RABIHL FrEZs . A BOR DY o3 2 IR] B0 2% I 18] 9 O (R AT Hiid s S SR IR BRI 20
AT 3 47 25 I ) R O BE IS A1 R AL AR S BEAT 70 Hr e SR IO BRI ¢ A0 2% I 1) s R HIOG 18 2 TA] 2
ITPRPIELEL.

3.5.1. B ER BT LEE S

RETHOE RJE 1 EHOE. RJF 6 MHBOEFIARE 1 80 ARG 1.5 FEHOBE 751 8-1.90 + 168
—1.87 + 1.14. —1.68 = 1.18, —1.60 + 1.02 F1-1.36 + 1.16. FEEN 484, RETHOCE 5 ARG BOGME L
B (F=17.295,p<0.001) (K 4, % 8).

3.5.2. BLEHELLBREH T
ARJg 6 MH ARG VERARE 1.5 FEEOCES ARG 1 AKEGE IR, ZRA 58 XL (p <0.005).
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HAh, R 1S FEHOLE S RATEOCE LR, ZRAS AR (1=3.523,p=0.001); RJ5 1.5 FHOBHE
5RJE 6 NMHBOGENE, ZEREFHFERE (=3.277,p=0.001) (¥ 9).

-1.20 4

-1.40 A
i1

5]
B 160 4

-2.00 T T T T T

N RJg1TE RJgeMHA RE1EE S RJE154
I 18]

Figure 4. Trend of change of astigmatism value with measurement time

B 4. BOLERNERE T IES

Table 8. Description of change trend of astigmatism value before operation, 1 week, 6 months and 1 year after operation

F 8. ARET. RE 1A RE 6 MTARARE | FHOLEEZ B HA

yN: 1] AE1H RJE 6 MNA RE 15 RE 154 F p
A 5 -1.89 -1.66 —1.44 -1.26 -1.31
(DU4MprealEE)  (-2.59,-1.00)  (—2.44,-1.18)  (-2.19,-0.87) (-2.10,—0.83)  (-1.96,-0.71)
Py Hbri: 72 -1.90 + 1.68 -1.87+1.14 -1.68+1.18  —1.60+1.02 ~136+1.16 17.295  <0.001

*RRN S B REIN 8] 3L F 2 P S AT R 6

Table 9. Pairwise comparison results of astigmatism value at each time point

F . MOLEEREE R AR RER

ZAE 95%CI
BT A ZH t p
TR ol 7}

RET vs. RJE 1 -0.029 -0.372 0314 0.167 0.868
ARl vs AR5 6 MH -0.222 -0.553 0.109 1331 0.186
RAT vs. RJF 1 4F -0.303 -0.636 0.030 1.804 0.074
ARl vs ARJF 1.5 4F -0.545 -0.852 -0.238 3.523 0.001*
AR 1A vs ARG 6 MH -0.193 -0.317 -0.069 3.101 0.003*
ARG 1R vs ARG 14 —-0.274 —0.406 —0.142 4.114 <0.001*
RJE 1 vsARJE 1.5 4 -0.516 -0.756 -0.275 4260 <0.001*
RJg 6 MH vsARJE 14 —0.081 —0.168 0.006 1.843 0.069
RJE 6 A vs. ARG 1.5 4E -0.323 -0.518 -0.127 3277 0.001%
RJE 14 vs ARJE 1.5 4F -0.242 -0.433 -0.050 2.507 0.014
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4. ¥Wig

B 5 I A HIR () R SRR AR 0, DA I BB AR TR AR R 0 R 34, L E A O — T A BRI )
NS EAR 4] [5]. HhbEE AR 2 TR ER S > 26 mm HAE—6.0 D JEOGIRS I B, Mk A A R
HoHE W IFRAEZ —[6] [7]. Kubo 5 NI TR LW, RN > 24 mm T EEERSE N, &5 K
A AR, 150 N ETFARER TR

H 1944 4 Stephen Brint TR ANEFARMEE9], 85I AR CINE HFE R
JENFARMB B, FHAENGIR o OB R, 7 4 BV D DR A% (1 5] BF BB 5 1B JE OIRES , B A AR
J& F RE B A IR 0 25 5 PR 0 A8 B L T, s2 e P R R S R AR A ) Y 3 BN R 2 — = A RO 3]
R, AT O AR G f % SRR AT MR R, MK KL 5 K2 EEARTT. RE L. RfE
6 Hv RJE 14, AIFEEE BB LML N(F=1.720,p=0.193) (K] 1, £ 2). (F=0.745,p
=0.390) (K12, % 4); RJE 1. KRG 6 MHFARJE 1.5 F 8] 8 GAE 2 B P LR 2 7 Bt %
X (p>0.0083) (K 3. % 7)s M K1, K2 5862 A1 R AH ¢ R 500 3128-0.3639 (p < 0.001). —0.3511
(p <0.001); BEAW AL, ARETHBOCES A G BOCE EA Gt %5 X(F = 17.295, p < 0.001); K
Ji 15 EHOCE S ARG 6 NMABOBE LR, ZR A8 E L (t=3.277,p=0.001) (& 4. % 9). WA
W EE L EoR, W 8. K4, RATEOL. RE 1 EEOE. RE 6 NABOEMARE 1 FE80L ARG
1.5 SEBOEHE 2 HN-1.90 £ 1.68. —1.87+1.14, —1.68+ 1.18. —1.60 + 1.02 fil-1.36 £ 1.16, ¥fi -1
B BN, BRI W 1) RAT I AR IS 6 B T R AR HO (R A BOR I RO, R
Je i ML S BT IR 2 A T BR S AR BOG R A IO 2) AR aE B A R 2 D) e Bh )
TEHRAE B P fR A HOG o IR IR AR F AR VBT A R, BIHFIE 0.50~1.25 D MM O, (H AT %
IEEOGTE B /S , o] T AN SR, 6 RO (1) B8 2SR A 12:00 75 67 D 101 IR B 0 U] 11 B8 2338 W) A
JEDICT, 0RO B3 SR A 9:00 LB B MY I[10] [11]. REREHOCH Bz B 5 FHFIE[12],
EARS T B H ARG SA Frsem; frE @ IR AT AN B 2, X R G el 2 U1 E A HE SRR
BAHREmMNAE. B, 755 SRR R RS KO TRAEEANMER T, BAIAEXN TR
JEHUOG(>2.5 DO S FEIE IR 8, REHAS T2 HEMOIRAS, RS AR 5 A7 75 2 e 22
HR B2 4 IR R T AN

K FEGAAAEAE, WA AER /DN, MHEEINEAEESERAERLERERME. AP RPH
AR ot HR RS 175 450, B LB JeE e S e R 3R R AT L A, R SR R AR SR IRAT R T T . A e K i K
FEARI 2 O FL, FEAT ARG KIS (8] (138 B EE, R A SRl 1 s B i P PR S8 38 AT B B R 5 7 i

=LA
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