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[ Abstract] Objective To evaluate the effect of laser-assisted laser in situ keratomileusis ( LASIK) surgery
for optimized monovision correction in the treatment of age-related accommodative deficiency with myopia on
regulatory function. Methods A cohort study was conducted. A total of 74 consecutive patients (74 eyes) with
age-related accommodative insufficiency and myopia who underwent optimized monovision LASIK at Lanzhou Bright

Eye Hospital from October 2019 to October 2021 were enrolled. Only non-dominant eye data were analyzed. Patients
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were randomized into a control group (37 cases, 37 eyes) treated with FS-LASIK and an optimization adjustment
group (37 cases, 37 eyes) treated with Q-value adjusted monovision FS-LASIK. Preoperative and postoperative
(within 1 year) data were collected for both groups,including distance visual acuity,near visual acuity, central 3 mm
corneal equivalent spherical refraction ( SE ), anterior corneal Q-value, amplitude of accommodation ( AMP ),
monocular positive relative accommodation (PRA) ,and lens thickness (LT). The differences of different indicators
(AMP,PRA,LT) related to accommodation power at different time points were compared between the two groups. The
correlation between near visual acuity, PRA,LT and AMP in the optimized adjustment group was analyzed. This study
adhered to the Declaration of Helsinki. The study protocol was approved by the Ethics Committee of LanZhou Bright
Eye Hospital ( No. LP-202302). Written informed consent was obtained from each subject. =~ Results There were
significant overall differences in distance visual acuity, near visual acuity, Q value, and SE in non-dominant eyes at

=244.98,69,843.65,454.80; all P<0.05). There was a significant

different time points in the two groups (F

time

overall difference in Q value between the two groups ( F =2.49,P<0.05). Compared with preoperative, the

group
postoperative distance visual acuity and near visual acuity of patients in both groups were improved, with an increase
in Q value and a decrease in SE, with statistically significant differences (all P<0.05). One year after surgery, the
near visual acuity and Q value of the optimized adjustment group were better than those of the control group, with
statistically significant differences ( both P<0.05). There were significant differences in AMP and PRA in non-
dominant eyes at different time points between the two groups (AMP.F __ =19.03,P<0.05;F,  =4.99,P<0.05.

group 3 e
PRA:F,,, =42.67,P<0.05;F, =28.64,P<0. 05). At 1 month,6 months and 1 year after surgery, AMP and PRA
increased in the optimization adjustment group compared with the preoperative and control group,and the differences
were statistically significant (all P<0.05). There were significant differences in LT before and after surgery in non-

dominant eye between the two groups (F, . =4.94,P<0.05). Among them,the LT in the optimization adjustment

group became thinner at different time points after surgery than before surgery, and the differences were statistically
significant (all P<0.05). In the optimization adjustment group, near visual acuity at 1 year after surgery in non-
dominant eye was positively correlated with AMP (r=0.269,P<0.05) ,and PRA was negatively correlated with AMP
(r=-0.601, P<0.05), and preoperative LT was positively correlated with preoperative AMP (r=0.276, P <
0.05). Conclusions Optimized monovision LASIK for the treatment of age-related accommodative insufficiency
with myopia significantly improves the myopia-related accommodation parameters AMP ,PRA jand LT.

[ Key words] Presbyopia; Myopia; Vision, monocular; Age-related accommodative insufficiency;
Accommodation function; Laser-assisted laser in situ keratomileusis

Fund program: National Natural Science Foundation of China (82260965) ; Lanzhou Science and Technology
Plan Project (2022-3-67, 2022-3-20); Lanzhou Health and Hygiene Industry Research Project ( A2024027);
Gansu Provincial Association for Science and Technology " Longqi Star" Enterprise Youth Talent Project
(GXHRC20250325-4)

DOI:10. 3760/ cma. j. cn115989-20231027-00155

CHULHE 40 Z L ABEREAE I BB P A I LT A BB R T ARIRT IR Hoh
YT RE ) 95 S R VR AL R X 7 AR AR IREOE A RIS ALAS [ 43y £ R L R AR B IR TR
Eﬁﬁﬂjtﬁfﬂ]ﬂ M oFE T AT AR AR B ML L B BCBEIRYT AR AR A S R A T BT I O, R IR TR
G0 LR IR R AR R R RE AL SURRESE 3 T SRR TR R R R ) RAR I AR K 1 R DU
A Y T SR R A AR AR AR PR AN 2 %'IHU A A RORATEE I RAE B 2 15 DL, O T 40 %
it %5 4% Rl 2 0% A R R, S R ROk 409 VL b W AFE TR 2 U8 35 T RE A B L 3l 5 A IO TR
¢1¥$ﬂ?’%*ﬁ3€‘@1ﬁ]wKEE‘JF?‘%KIE%%%@%@ I RS 8 AR A0 8 1) T ARIB YT O A AR
2047, S A AGE T AR R ER N, Xk MO LR A 2 B R A LB R A I R
B BRI LI B R ME S, R B T RER LI GE T AEAREE , R AFTEAR G 123 40 e LA, 6 47 % 43
CNTE NN RS SR S S Nt s SRR R K B A A 3l B IS o HESr T O6 f I A
AR K ki ZE 5 AR, W B AR TR YA IE B E - A F A BE AR ( laser-assisted laser in situ keratomileusis,
TR o HHT W R IA ST AF I M G PE R R R R LASIK) FRRDO G V8 £ B, I % 4 5k B AT WOk



e St EG IR B 2L Ak 2025 4F 6 H 5 43 4555 6 ] Chin ] Exp Ophthalmol , June 2025, Vol. 43 ,No. 6 . 537 -

AL AR AR e T A EEERY . &
IR EE K AP LASIK FS200+EX500 [ F A & 0] 5¢
JHOE T AR A AR B A 2 AR RO, O 4R it
Q Pt e 181 25 56 s 7 2 A0 MR e SR T S5 0% 110 5 v 1
IR Y 3, PRAETE $ i s 40 g 1) [ I S 3 i L g
Q fH J2 A R sk P 2 8, o IR B Q (B B
HEAT AR AH SC R IR 9 A R I AL I, 6 E AR 3 mm
W HEIN B Q R AR 5, AT IR R, 5
28 S TR P ON Sy 9 R 1Y 2 A BEIR U AT Wi A =& Sk Al
BB T SR A OE A T D R I R AN
X PR T 3 AU bR AR R S BEAR IL , AR AR B
P, 5O Tt R A R 4 A IR P R A 2 RS AR Y
VAT AL B b AT R B LS RO s
gt R AR BT T REAS AL 38 I JS RTFRBE AR ) .

IR X AR BF 58 R 2 4 v e Q (B )5 &
BT 5 AE Q (U B AR5 AR 22 o 28 1 B 35 1 K
AAOGE S5 AEAR 8 A DGR IR A 2 M DGR IE A A 2 A
GRS LZ N ES SR . NIRRT
PEr &R R T 2800 552, BT Bz X T Q (H A
HEH) FS-LASIK FARHY 5 59 TR 2 Rt S R 2 e fb
Rl R R RS . ABETE I B LR T ARG AL
JE G L Q {H. I 37 IF & (accommodative amplitude,
AMP) | IF #H X} & 95 ( positive relative accommodation
PRA) J S5 ARARE JF (lens tlrlickness,LT)fErSﬂ VA QfE
U HEAT IR SRS A, A O AR S5 i 28 A RS K
) R A R A FREBR 55 D RESE BT 1]

1 #ZBEFE

L1 —JRseR

KBNS AT 5207 i, 29 A 2019 4F 10 7 =
2021 4F 10 7 F 22 M5 5 AR WL G B Bg PR 45 7% A0 o6 4
P A RAT I T RIS TR 76 B 76 IR . 99 A bR
M (1) A5 & PEAF 8 A SC PR 98 19 A 2 19 JE D6 A IE 2 W
PRAE B R>0. 25 D5 (2) 2 4F Py i D't J3E 1803 A AR G
FaE  BRBEE <-10.00 D, BB < -1.50 D; (3)4E &
AR AR A B £E 7 1E A 7 (best corrected visual acuity,
BCVA) =4.9; (4) AF FAHRARFF (£ L ) G L 2 ek
BF) <4.8;(5) AR A B BT 15 AE
B 1A A RIS 3 A o HEBRARIE: (1) A
MRS i R 0 2, BT A 458 5 (2) BRAE AT AR TR
SRS S R R TR S5 (3) A AT RE B AR R O A
A4 B P B s (4) BEAE A A28 BE RS Al RE B 825
(5) A HAtb MR e F AR BUE . R AL 7 2545
SRF o RS BR AL RN AL I B 4, 45 38 491 38 HR, ¥y LA

ERIRAA . 2 A B H I A 178 HE 545 B vE 1
B, 2oy I 37 491 37 iR o 2 AL 4RI LR
MRS B L 28 AR R e A 2 S Y o e i 27 R S (8 P>
0.05) (% 1) ABFFEHEECH /R FHEEF ) MR T R
28 22 N g AR A B2 B 48 P 2% 5% 2> v (At 305 2019-
LP-006) , i A7 S8 & AR R4 %5 8 T ARG R P

F1 2N EABERNELZTRILE

Table 1 Comparison of baseline data between two groups

15 ok 7%&?@ ‘ 531 ; EE%Q : %mr@:ﬂz
(wxs, )" (B/L)” (F/A) (axs,D)°

X I 20 37 42.33:1.35  14/23 23/14  0.52x0.18

fifbiAssd 37 42.30%1.53  14/23 23/14  0.52x0.16

X Y -0. 107 0.023 0. 023 0. 096

P A 0.915 0. 879 0. 879 0.924

T (a: ST REAR ¢ K365 bo X )

Note: (a:Independent samples t-test;h: X test)
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Table 2 Comparison of distance visual acuity,near visual acuity,Q value and SE before and after surgery in non-dominant

eyes of patients between two groups (xzs)

Sk Wil EMT QfH SE(D)
21 51 HR %%
AR ARG 14F AR i RJE 14 A Hi RJE 14 A RJE 14
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fefbidsga 37 -0.68+0.20 -0.04+0.06" —0.09£0.09 —0.02+0.05" -0.31=0.19  1.81+0.46" -8.32+0.75 -0.69x0.25"

T TSI F gy =0.07,P=0.93; Fypry = 244. 98, P<0. 053 F 4 s oy = 0. 47, P = 0. 63. IT T : gy = 2. 14, P=0.13; F g = 69. 00, P<0. 053 F gy s =
70.00,P=0.12. Q {H: Fyyy = 2. 49, P<0.05; Fpypy = 843.65, P<0.05; F oy g = 2241, P<0.05. SE: Foyyy =0.79, P = 0.46; Fyyy = 454. 80, P<0. 05;
Fonpe =0.73,P>0. 05, 5§ BAL A ,* P<0. 053 5 AR A ," P<0. 05 (T4 WAk FI I % 07 2 50, LSD- Ko %) SE SR e

Note: Distance visual acuity: ¥, =0.07,P=0.93;F,,  =244.98,P<0.05;F, ociion = 0- 47, P = 0. 63. near visual acuity: F

=2.14,P=0.13;F,, =

group

69. 00, P<0. 053 F,orucion =70.00,P=0. 12. Q value: F,, =2.49,P<0.05;F, =843.65,P<0.05;F, .. im =22.41,P<0.05.SE: F,_ . =0.79,P=0.46;

F(mm =454.80,P<0.05 ;F\'nlnrartm"
ANOVA,LSD-t test) SE:spherical equivalent

=0.73,P>0.05. Compared with control group,*P<0. 05;compared with preoperative, "P<0.05 (Two-way repeated measures
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Table 3 Comparison of AMP,PRA ,and LT values at different time points before
and after surgery in the non-dominant eyes of patients between two groups
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R o 7 A R R A

AMP
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. Uil 3 S| H
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A2 Wil TE AL IR [R] B8 457 22 % A2 2

HEAMP: Fyy = 19.03, P<0.05; Foypy = 4.99, P<0.05; F o = 11.44, P<0.05. PRA; Fypy =

42.67,P<0.05; Fyypy = 28.64, P<0.05; F oy =59.23, P<0.05. LT: Fypyy = 1. 11,P = 0.34; Fpyy =
4.94,P<0.05; F sy = 4.57, P<0.05. 5 [l i [A] 5 %F B 41 LL %2, “ P < 0. 05; 5 2 4 R AT L 42, P<
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Br, LSD-¢ K38 )  AMP - 95 i B2 s PRA : TEAH X I8 55 5 LT bR A 5 32

Note: AMP . F,  =19.03,P<0.05;F;,. =4.99,P<0.05; F,, piion = 11.44,P<0.05. PRA: F =
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