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Abstract

e AIM:. To analyze the changes in binocular visual
function before and after small incision lenticule extraction
(SMILE) in patients with different degrees of myopia.

e METHODS: A prospective non - randomized controlled
study was conducted. A total of 94 patients (188 eyes)
who visited the refractive outpatient department of the
ophthalmology department of the General Hospital of the
PLA from June 2022 to June 2023 and voluntarily chose
SMILE were consecutively included. They were grouped
according to the degree of myopia, including 24 cases (48
eyes) in the low myopia group (-3.00 D<SE<-0.50 D),
40 cases (80 eyes) in the moderate myopia group
(-6.00 D<SE<-3.00 D), and 30 cases (60 eyes) in the
high myopia group (SE < -6.00 D). The preoperative
spherical equivalent ( SE) and binocular visual function,
including near and far horizontal phoria, near and far
horizontal fusional range, near point of convergence
(NPC) , positive/negative relative accommodation ( PRA/
NRA), binocular cross-cylinder (BCC), monocular and
binocular facility ( M/BAF ), and
amplitude of accommodation (AMP), among the three
groups of patients were compared.

¢ RESULTS: At 1 wk, 1 and 3 mo preoperatively, the SE of
both eyes of the patients in the three groups was better
than that before operation (all P<0.05). In the low myopia
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group, the recovery point of the positive fusional
convergence at a far distance first increased after the
operation and then decreased to approach the level before
the operation (P=0.043). In the moderate myopia group,
the break point of the positive fusional convergence at a
far distance gradually decreased after the operation ( P=
0.014), and it was the lowest at 3 mo after the operation
(all P<0.05); the recovery point first increased after the
operation and then decreased to approach the level before
the operation (P=0.042). In the high myopia group, the
horizontal phoria at a far distance after the operation was
improved compared with that before the operation (P=
0.01) ; the break point of the positive fusional convergence
at a far distance gradually decreased after the operation
(P=0.017), and it was the lowest at 3 mo after the
operation; the NPC first decreased and then increased
after the operation compared with that before the
operation ( P=0.038), and the NPC shifted farther at 3 mo
after the operation compared with that at 1 wk after the
operation ( P < 0. 008 ); the BAF after the operation
gradually increased compared with that before the
operation (P=0.032).

e CONCLUSION: SMILE can effectively improve myopic
refractive errors in patients and has good predictability
and stability; it has a certain improvement effect on the
binocular visual function of low, moderate, and high
myopia, especially for the
convergence functions of patients with high myopia to
varying degrees.

e KEYWORDS: corneal refractive surgery; small incision
lenticule extraction ( SMILE); binocular visual function;
accommodative function; convergence function
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221 REEMABEFAUNEESHILE METUAH
BET ARG AR SE R SE JLiE BO K& & b % 5
VARG L (P<0.05) , KR SH T AHE LK% R
WG B X (P>0.05) , W3k 2,
222HERMABREFANEESHILE HEEUNH
BEFARAG AR SE 2R SE Gz BO %24 4 L i#E BO
WE S ER B G E X (P<0.05) , KRS HT
ARG 2 ST 24 L (P>0.05) , WL 3,

223 BELEMAREFANEZSSHILE ®EITUH
BEFARATE AR SE AR SE Gt Bi/K - B gl A2 B BO
WL A, SR AT RBUE R 25 R 396 Gt
B (P<0.05) , KRASHF Rl )G bR BG4+
=X (P>0.05), L34,

R1 ZHBERI—RERLE

o PER (], % AR HR HE e A NS

151 WIS %) ) ) ) '
5 ELS (X£s, %) (x+£s,mmHg) (X%S ,mm) (X£S, pum)

R T L EH 24(48) 13(54.2)  11(45.8) 29.58+9.96 14.65+3.31 25.07+0.7 534.39+29.67
rFRE IR ZH 40(80) 19(47.5)  21(52.5) 25.67+6.28 14.67+2.36 25.76+1.01° 534.41+32.25
TR BT AL 30(60) 9(30.0) 21(70.0) 28.73+7.60 16.51+2.25 26.38+1.25"¢ 547.04+25.69
X*/F 3.593 0.692 6.242 19.707 2.837
P 0.166 0.506 0.061 <0.05 0.064

0 AREE T2 S —-3.00 D<SE<-0.50 D; H1BE I 40 H—6.00 D<SE<-3.00 D; & FE i 40} SE<-6.00 D;*P<0.05 vs fILBE T4 ;

‘P<0.05 vs HEEITIAL

®2 REEMABEFFANEZISHILE

SR AW ARJF 1 wk AJG 1 mo AJG 3 mo F/Z P

4iHR SE(X+s,D) -2.84+1.14 -0.07+0.57* 0.26+0.53° -0.16+0.49* 16.445  0.001
Z20R SE(X£S,D) -2.81+0.74 0.090.39* 0.28+0.39" -0.45+0.46" 108.585 <0.001
F IR RS IEAL 1 (XS, LogMAR) 1.05+0.10 1.10£0.11 1.10£0.11 1.10+0.11 1.00  0.500
JERRI R 0 F7 (XS, LogMAR) 1.0520.10 1.1020.11 1.1520.10 1.20£0 3.00  0.088
KRB M(Pys , Pos) 2] -0.75(-2.875,-0.125)  0(-1.125,-0.75)  -0.25(-1.75,-0.875) -0.25(-3.125,0) 5735  0.125
ST BT WS (X%s,2) 7.75+2.06 8.25+3.40 7.25+2.21 9.00+3.16 0.4455  0.720
TEIE BI KA 5 (X£s ) 4.00+1.82 3.25+0.95 4.00+2.44 5.00+2.94 0382 0.768
FEHE BO S [ M( Pas ,Prs) 2 ] 7.00(5.00,7.00) 12.00(7.00,16.00) 10.00(4.00,12.00) 5.00(5.00,10.00) 1.607  0.658
JERE BO M2 (xts,2) 21.75+14.97 22.87+12.23 17.50£12.01 9.00+3.16 1.830 0212
SRR BO YR S (xts D) 8.75+5.12 13.50+3.10 8.25+4.57 8.00+2.16 4114 0.043
K BERH M( Pas ,Prs) 2 ] -2.75(-5.00,-0.50) -1.875(-3.00,-0.75) -1.25(-7.125,-0.125) -3.75(-7.00,-0.875)  2.692  0.442
VIR BT AW M(Pas ,Pys) 2] 10.00(5.00,18.00) 8.00(6.00,11.00) 6.00(5.00,12.00) 6.00(6.00,8.00) 0.724  0.868
FEHE BT B[ M(Pys ,Pys) 2] 20.50(14.75,21.00)  14.50(13.25,16.50) 11.00(8.75,12.50) 14.00(11.75,14.75) 6.692  0.082
IEHE B YK 5 (X, 2) 11.25£2.50 6.75+3.30 8.25+3.50 9.00+2.44 1720 0.232
I BO MW S [ M( Py, Pys) .2 ] 15.00( 11.00,20.00) 9.00(5.00,15.00) 8.00(3.00,9.00) 12.00(6.00,12.00) 3321 0.345
PR BO MR (xks L) 24.75+11.11 26.00+5.59 17.00+15.12 16.25+4.50 1.581  0.261
LA BO MRE A [ M(Pys ,Pys) ,* ] 12.00(9.00,12.00)  13.00(13.00,21.00)  13.00( 12.00,26.00) 8.00(7.00,18.00) 1.80  0.615
L 15 (XS, em) 4.25%2.75 4.50+2.38 3.50+2.38 4.00+2.58 0.267  0.847
FHIXTET (X%, D) 1.62+0.96 1.81+0.71 1.87+1.05 2.43+0.37 1.259  0.345
PN BN [ M(Pys ,Pys ) ,D] 0.50(0.125,0.6875)  0(-0.4375,0.4375)  0.25(-0.3125,0.4375) 0.375(0.25,0.50) 5.909 0.116
AR (X% ,D) -1.06+0.42 -1.81x1.14 -1.81+1.14 -2.06+0.68 0.824  0.513
WATWREE[ M(Pys ,Pos) D] 15.555(9.595,23.75)  12.70(9.025,14.290) 11.11(10.2775,16.4125) 13.81(10.4725,15.1075) 3.171  0.366
A7 R R AR (A%, D) 4.50+1.29 5.75+3.68 7.87+1.49 7.75+3.27 2.991  0.088
ZEMRIRAT AU (XS, D) 5.25+1.84 5.25+3.22 7.25+1.55 5.87+2.83 1.684  0.239
WUHR YA RGUET M (Pys ,Prs) ,D] 4.00(3.25,10.375) 9.25(3.75,12.50) 9.00(4.50,12.0) 7.75(3.25,15.25) 2447  0.485

3. P<0.05 vs ARRI,
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®3 HELENAZREFAINERZRSHILE

SR AT ARG 1 wk AR5 1 mo AJ5F 3 mo F/Z P
Al SE(X+s,D) -4.75+0.62 0.12+0.31° 0.06+0.36" -0.01£0.35" 69.334  <0.001
el SE(x+£s,D) -4.60+0.84 0.30+0.55" 0.21+0.63" 0.05+0.64* 173.553  <0.001
AR TR ) (X£S | LogMAR) 1.03+0.81 1.10+0.10 1.130.10 1.16+0.81 200 0292
JEMR R R T (XS | LogMAR) 1.03+0.81 1.030.19 1.05+0.19 1.130.10 1.410 0279
SEHEACE BRI M( Py, Pos) 2] -7.50(-13.75,0)  -2.50(-10.00,-0.25) -2.50(-5.00,2.50) 0(-6.25,0.25) 2389 0.496
JEHE BI WS4 (xks ,2) 7.00+2.54 9.00+2.34 7.60+1.67 7.80+3.03 1.375  0.298
IR BI KA 5 (xts 2 4.00+1.87 5.20+0.83 5.20+0.80 4.00+1.22 3.097  0.067
LI BO B[ M(Pys ,Pys) 2] 8.00(6.50,16.50) 7.00(7.00,9.00) 8.00(6.00,12.50) 10.00(5.00,15.50) 0.783  0.854
T BO M (x£s ) 20.80+9.41 20.60+6.26 19.20£10.13 17.80£3.03" ¢ 5393 0.014
JHE BO PKA AN (x£s A 10.60+3.78 16.00£7.21* 9.00+3.74¢ 10.20+6.26 3733 0.042
WERE TRt (xts 2 -1.50+2.23 -1.4122.03 -2.83+2.76 -1.6622.08 0.475  0.704
IR BT ASOH S (X£s,2) 8.00+£2.70 9.25+4.78 8.75+3.94 7.7542.62 0.202  0.893
I BI BN (ks 2 13.66+6.53 14.16+5.52 15.33+2.80 12.16£3.71 0.453  0.719
IEHE BIWRA 5 (x%s ,2) 8.66+3.77 7.83+5.60 7.66+3.50 9.00+3.22 022  0.880
I BO BWIE [ M(Pys ,Pys) , 2 ] 20.00(17.00,20.50)  15.00( 14.50,20.00) 13.00(7.50,19.00) 11.00(10.50,19.00)  4.932  0.177
I BO W3S (x£s A 25.83+6.33 26.50+4.92 24.16+8.93 21.66+5.16 1.243  0.329
I BO YR s (xks 2 17.83+4.49 19.66+5.50 16.66+6.12 16.33+3.26 0.713  0.559
AT (XES  em) 3.70+1.48 4.50+1.50 5.40+1.29 3.90+2.07 1.328  0.311
FAERTIEAT [ M(Pys ,Pos) ,D] 2.25(2.00,2.50) 1.875(1.375,2.3125) 2.00( 1.6875,2.375) 2.50(1.9375,3.3125)  4.93332 0.177
JAA R (X£S,D) 0.20+1.88 0.16+0.37 0.16+0.34 0.08+0.34 0274  0.843
EAHXT AT [ M(Pys ,Po5) ,D] -2.25(-2.50,-2.00) -2.00(-2.315.-1.75) -1.50(-2.25,-0.75)  -2.25(-2.75,-1.5625) 5.328  0.149
PFTIEE[ M(Pys ,Py5) ,D] 13.245(10.00,21.25) 14.290( 11.875,17.5025) 13.395(9.7725,15.7025) 13.81(11.6475,23.865) 0.6  0.896
AR R ARE (X£s,D) 7.75+5.33 7.12+5.34 8.50+2.48 8.12+4.66 0.349  0.791
ZEHREAS R (X%, D) 6.00+4.79 5.50+5.04 7.12+2.59 7.75+3.27 0.786  0.531
SR 7 3 GRE (X +s D) 8.80+6.21 9.20+5.98 10.50+4.21 11.50£5.22 1.333  0.310
1 *P<0.05 vs RH; °P<0.05 vs RJ5 1 wk; “P<0.05 vs KJ5 1 mo,
4 SERNEAZEFRATESSHILLE

SR ARl RJE 1 wk A5 1 mo ARJF 3 mo F/Z P
AR SE(X£s,D) -7.19%1.25 0.07+0.55° 0.32+0.44° 0.03+0.61° 83.343  <0.001
Z20R SE(X%S,D) -6.98+1.56 -0.14+0.33° 0.07£0.444° -0.26+0.52° 106.849  <0.001
TR AR IEL ) (XS, LogMAR) 1.05+0.09 1.05+0.09 1.09+0.10 1.08+0.10 0.176 0911
FEHR R R TEAL 7 (X %S, LogMAR) 1.05+0.09 1.11£0.10 1.08+0.10 1.08+0.10 0.300  0.825
SEFE K ERast (XEs ) -2.21+2.69 -1.21£1.77 -0.85+2.15° -0.57+2.45° 8.00 0.01
T BT B (xS, ) 8.57+2.07 7.85+1.67 7.85£2.79 8.28+3.19 0.152  0.927
LPE BI PR S (x£s,%) 6.00£2.16 5.42+1.81 5.14£2.11 4.85+1.57 L1111 0.371
FEHE BO BRI (ks ) 8.66+3.93 7.33+6.65 7.00+3.16 6.66+2.50 2.354  0.250
T BO W (v Es ) 22.71+12.33 15.85+11.61 13.00+6.21° 8.28+3.19° 4.451  0.017
WEHE BO MRE S (x+s,2) 9.33+2.06 7.00+3.94 7.83+4.83 8.33+3.20 0.799  0.513
KRR (xts ) -5.21%6.97 -6.00+6.32 -2.71+3.60 -4.78+5.55 1.616  0.221
VTHE BI BB A (X£s,2) 10.75+6.94 7.00+4.89 7.50+4.20 7.00+3.26 1.879  0.204
UTHE BT MG (X £s %) 14.57+5.25 15.57+8.36 16.00+6.00 15.42+6.90 1.109  0.444
UTHE BIPRA (xS, %) 11.28+7.22 11.42+6.26 10.57+3.95 12.71+6.04 0.286  0.835
ILHE BO AR S M(Pys ,Prs) 2] 11.00(5.50,14.50)  4.00(3.50,11.50) 10.00(4.50,15.00) 11.00(7.00,14.00) 2362 0.501
UEEE BO MEZL N (X£s,Y) 18.7127.06 22.85+12.58 21.00+9.60 18.57+4.11 0.704  0.562
I BO YKE S (x£s,4) 10.28+4.82 14.00+6.97 15.85+4.98 13.00+5.47 1.654 0212
LRSI M(Pys ,Pys) ,em] 5.00(3.00,7.00) 4.00(3.00,5.00) 5.00(2.00,6.00) 6.00(5.00,7.00)" 8.437  0.038
TR (X£s,D) 2.00+0.28 2.03+0.33 2.10+0.45 2.21+0.36 0.735  0.545
PR B[ M( Py, Pes) , D] 0.25(0.00,0.25) 0.25(0.00,0.25) 0(-0.25,0.25) 0(0.0.25) 0.526 0913
EHIGEY (X s ,D) -1.75+0.69 -1.25+0.73 -1.85+0.93 -2.17+1.26 1.812  0.181
WL [ M(Pas ,Pys) D] 16.670(11.11,25.00) 12.50(10.00,16.67) 13.33(10.00,16.67)  11.76(10.00,20.00)  4.527  0.210
A IREA R A (X £, D) 7.42+3.25 9.42+5.25 10.14£3.92 10.07+4.78 2.080  0.139
ZEIR AT RAE (X £5,D) 8.14+3.97 9.71+4.20 9.64+9.56 9.78+5.90 0.522  0.672
N G ACE TR 7.92+3.70 11.64+5.13° 12.57+4.79° 13.00£4.15° 3.668  0.032

" P<0.05 vs RHi; "P<0.008 vs KJ5 1 wk,
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