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Abstract

Objective: To investigate the distribution of peripheral retinal defocus and its correlation with
ocular parameters and accommodation in low to moderate myopia children. Method: In this
Cross-sectional study, a total of 75 low to moderate myopia children (150 eyes) aged 8~12 years
old were included in Department of Ophthalmology, Yongchuan Hospital, Chongqing Medical Uni-
versity, from March 2023 to November 2023. The mean values of RPRE in different regions of re-
tina were measured by MRT. The differences of different eccentricity RPRE were analyzed. The
superior and inferior refraction values, nasal and temperior refraction values were compared.
The relationship between ocular parameters or accommodation and RPRE was analyzed. Result:
There were significant differences among 0°~15°, 15°~30° and 30°~45° (P < 0.05) and the RPRE in-
creased with the increase of eccentricity (Puena < 0.05). The superior refraction value was myopic
defocus, and the inferior refraction value was hyperopic defocus. The superior refraction value
was smaller than the inferior refraction value, and the difference was statistically significant (P <
0.001). The temporal refraction value is smaller than the nasal refraction value, which is hyper-
opic defocus with no statistical significance (P = 0.199). There was no significant correlation be-
tween RPRE and ocular parameters or accommodation in different eccentricity range (P > 0.05).
The inferior refraction value and temporal refraction value was positive correlated with the dark
pupil (P < 0.05). Conclusion: In the eccentricity range of 15° to 45°, the RPRE of low and moderate
myopia children aged 8~12 years old was hyperopic defocus, and the RPRE increased with the in-
crease of eccentricity. The superior refraction value was myopic defocus, and the inferior refrac-
tion value was hyperopic defocus. Superior and inferior RPRE was asymmetric. There was no sig-
nificant correlation between RPRE and ocular parameters or accommodation in different eccen-
tricity range. The inferior refraction value and temporal refraction value was positive correlated
with the dark pupil in different quadrants.
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(Multispectral refractive topography, MRT )il & &l 1 A0 WX B (1) B AR i, FLAR S 7E T e, HANSZER U
g6, WEEERE, —dntk, LT 2 ARG S, BA REFR W EEMEAERE[10]. SRR,
W5 A AR R R AR DG, R SR AR — e FE RS b s JE R S AR, AT AT RE R A
BT L B AR BT B A I S AE LT LT 4% o B BOR[11] . RIG, ASHEFEHCR A MRT P2 B2 A
LB A (7] [X 35 & 320 00 9o Ji56 25 2 £ (Relative peripheral refractive errors, RPRE), R EEE AR ) L 38 J& 340
PR S B RS A A REAE s B 5 BRI S 80 S 4 2 ) (A oo

2. AMERE
2.1 —RRFER

REWT T 7 Beit, JELETEGIN 2023 4 3 A & 2023 4F 11 H 76 5 R EE R 2B 8 7k )1 2 B BRBH 12 5t
B HFFEFMR 8~12 ZIEMILE . NI O F#k 8~12 & @ ERAEREEE (spherical equivalent, SE)
-4.75~-0.50 D, #)t <150D; ® WHREES % <1.00D; @ HEFHIEMS >1.0; ® HRJE 10.0~21.0
mmHg. HEBRFRAE: © HREHE LB RatEpi s @ BEAEEH TR TR, © JoikE
PARAR, TV RS 5 . LN 75 B A IR AL L (150 HR), A5 42 4(56.0%), %
33 i(44.0%), F¥4(9.9 £ 1.3)% . AWFFIBIEH/RFREE T, SHRERIRFME )RR 7
PR ot 2023LL.S034), HHUAR 2 IR N B g0 1 A S R E g R 1.

22. A&

221 BAEHRE

1 1% EE BRI FE IR IR R (€ Alcon A w])i#HR 3 ¥k, BEIK[AIRE 5~10 min, 30 78 j5 W &2 FL B
KT 6 mm, WIE A3 GIAR-1, HA NIDEK A &) IREVIE 6, R iE— 2 Hl
BRI AT 500 YRR B A 6 . SE = BRETEHL + 12 BB 4L

222. R E
A AN EEAERRIURBIR R 5, ARG 8 R, LR a6 BRI R ERAE B 25 e
BEAT AL REAGLAT, LA VA I S5 S

22.3. IREPSENE

ML EARIE: (R R =N, WIRE AR, RESIRE, =AEN 5 min 5, HH3)
A (AR-1, H A NIDEK A &) EATI&E, SelA IR AR, EEME 3R, B P, hE-—
VR A TS 7 . AR AH I & . K 10L-Marster SEAT I AR, ARBHK B 52 pk 5 A BUE &, %
ZE L AN L £0.02 mm.,

224 EONMESER

KH MRT (MSI C2000, IRYIEEIEIEPEA FRA A EARBFCRVUBRBERAS T, AERE % sh AT 4L 15 2 £
BE, AR ZSRE)UEMIERT T SE AR AZ), i HEEAE 5~10 s WSS RTA =, Al
iR BEEAE 85% LA, HPTHHTINE, HEEE(SEAE 85%U b, RFEHE. SRl AL
JI6% j. 25 £ {8 (Total refraction difference value, TRDV). 0°~15°3t 41 M i 25 £ 4 (0°~15° refraction difference
value, RDV-15°). 15°~30° 7 41 WX 5 25 £E 4 (15°~30° refraction difference value, RDV-30°). 30°~45°7i Fl 41
A fi5E B8 £E 1 (30°~45° refraction difference value, RDV-45°). b J5 4 i) i 29 45 {# (Superior refraction difference
value, RDV-S). " J7 4L/ fi5 25 £E {8 (Inferior refraction difference value, RDV-1). S {IIA [ i 25 £ {f (Nasal
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refraction difference value, RDV-N). Bl 1 i) i 25 4= 48 (Temperior refraction difference value, RDV-T), IE
ERATAER A, SENRRIEERE, WA 1.

A RDV-15° B

RDV-30° RDV-S

[— RDV-45° RDV-T RDV-N

RDV-1

Figure 1. MRT a schematic diagram of the indication
Bl 1. MRT fetrREE

2.3. GitFESH

K1 SPSS 26.0 (IBM SPSS Statistics) 4t vt 2= S A 3T Gi it 707 o 1F & 5T R 2R 4 Kolmogorov-Smirnov
LI UESEFF & ES DA IEIE A X 5 £, AFEIESOANIEHELLM (Q1, Qa)Fn. RHBKE £
I3 AT HUIAN 5] -2 B2 2L 1] RPRE fH, e i 5 EL AR LSD K5, K FH B8 [K 32 J7 72 7347 (one-way ANOVA)
22 T PEAE DSk RPRE AR i /U B 18 A S B A T P 565 (Prena) o AT t A6 565 43 1) L S5 A A0
MU f 77 FR 77 RPRE fH.. SR H Pearson AHG /M IR S0 ) 717 5 RPRE {5 & . LLP <0.05 %

B G
3. &R

3.1 RPEEMILERFERUE RPRE EHAZEK

TRDV {8~ 0.29 £ 0.39 D, Tt B AEIRZ) b 23.3%, @AM BAEIRYZ) 5 76.7%. RDV-15°{E 5—0.01
+0.06 D, 7EfmCoJE 0°~15° VU Py 2IEMMEE A, RDV-30°1H°A 0.04 £0.10 D, 7EfRCE 15°~30°Vu P 2
TCALTE B2, RDV-45°1H 8 0.17 + 0.20, 7EfWCE 30°~45° VU Rl SamM e fE, W 2. BRI ZE5
T 52 7N AN [ o AL ) 2 3 LU 38 G il (P < 0.001) . &34 MR 36 45 BB R : RPRE H Bl & (w0 FE
B KM 14 1 (Pyreng < 0.05)

0.8

mm RDV-15°
0.6 B RDV-30°
=1 RDV-45°
2 0.4 = TRDV
=
£ 0.2 T
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Figure 2. Change of RPRE in different eccentricities
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3.2. K EIEMLEARRS{L RPRE EHTEL

TEALME 5 RPRE {E4-0.17 £ 0.69 D, EIEMIVEE£; T RPRE{H N 0.41 + 051 D, Rzt
EAE; Wi RPRE {4 0.41+£0.56 D, EimfitEEsfE; Lll RPRE {64 0.50 £ 0.67 D, M. B
5 T K656 Bor 7 5 N5 RPRE EAEEAKFRYE, ZRESH (P < 0.001), M5 &M RPRE
EZERTEHI2FEE (P =0.199), WA 3.

1.5+ P=0.199

P<0.001 1 mm RDV-S
W] T EE RDV-
=1 RDV-T
2 051 =1 RDV-N
=
E 0.0
-4
-0.5+

-1.0 1 1 ) L)
RDV-S RDV-l RDV-T RDV-N

AR
Figure 3. Change of RPRE in different quadrant
& 3. RNEA1{ RPRE {EAIZL

33. FEIEMEHSERUMESENXSR

Pearson G/ #T ik~ FEARH LI A JLEE . BE#E SE 3%, RPREHZEH K =0.232, P <
0.001), WK 4.

R = 0054

1.50

TRDV(D)

-5.000 -4.000 -3.000 -2.000 -1.000 0.000
SE(D)

Figure 4. Relationship between different SE and RPRE
4. NEFHEKIRE S RPRE EAIHEXM

3.4. &6 RPRE {E5RES A X4
Pearson K3 HT Bn: EAFR-OERN, RPRE 185 8L 4h AR5 /DA P P > 0.05), W
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P 1o FEALBE R 77 3N, RPRE AH 5 M i A/ 2 EAH R PE (R J7: r=10.213, P = 0.01; 3ifll: r = 0.191,

P=0.03), W[4 5.

A

RDV-I(D)

RN (m)

@

RDV-T(D)

BEREA/N (mm)

Figure 5. Relationship between dark pupil and RPRE in different quadrants. (A): relationship between the inferior RPRE
and dark pupil; (B): Relationship between the temporal RPRE and dark pupil
[# 5. KEiEA/NSAE S RPRE %M. (A) T/ RPRE E5HER/NAR; (B) Hifll RPRE {ESHEREX /N

3.5. [ RPRE {E5EHBRIE XM

YA SN R/ 0.86 +0.46 D, B RTARZ) 5 5.3%, W5 IEHARZ) 5 42.7%, W55 IRZ) 5 52%,
HoA i 5 BRI 50%. Pearson AHIC TR s EANFEMW-OBERS, RPRE{E SRR .. R 515

(¥ P >0.05), W#E 1.

Table 1. Relationship between RPRE and parameters in different eccentricities

#* 1. FEMRUER RPRE ES58 8% R

TRDV RDV-15° RDV-30° RDV-45°
r P r P r P r P
AR, mm —0.020 0.812 0.030 0.722 0.103 0.227 —0.062 0.463
K5 HE, mm 0.021 0.826 0.066 0.488 0.085 0.373 —-0.016 0.869
WATIEE, D -0.044 0.610 -0.046 0.589 -0.084 0.329 -0.029 0.737
WS, D —0.007 0.949 —0.007 0.949 —-0.167 0.143 -0.122 0.329
TEAE AL, RPRE SR AR 5 JCAH (4 P > 0.05), L& 2,
Table 2. Relationship between RPRE and parameters in different quadrant
R 2. FEFNET RPRE 58 HHIX R
RDV-S RDV-I RDV-N RDV-T
r P r P r P r P
AR, mm —0.142 0.083 0.109 0.186 —0.096 0.242 0.110 0.179
G, mm -0.123 0.178 0.213 0.018 -0.035 0.700 0.191 0.035
IR, D -0.138 0.095 0.118 0.154 -0.028 0.732 0.047 02573
WS, D -0.112 0.329 —0.050 0.666 -0.112 0.330 —0.082 0.474
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W L D AR I R O B A S 2 — o AR A FIA S R R AL FEE A S, B
BT, AT — PR R RS T MR R ML R AE R JRAEM DR M, IAAAE— E R BR . H BT oL B
MU T S A G F e . LS AEHE . M GE ) AHSSHLIE LIV B BRI [12] . IT4ESR,
DA 20 85 AR 3R AR I A 45 77 BCA A, IR B 2 R — 2 e 2107 A ffife ) LE & /D i ik
PRI iz I B R I A B A, 0 ARSI SE . 2 £ PR PR R IR Bt % i 8 A A AR R A S5 A
Pt . JE B AR TR R IO B JE A IR . SPAT R IR A IE YA R, e ERIE TR 5 J5
iR B AR, RELNEEEAT BT, mE R, IRENC R B, T 5] R R O IR s
FS, FEERIT AN A R AT 5 I AR B A, AR Rk b 5| e P 2% s IS B 16 m - W A4 P B K12 [ 13 3
VS8 K e RATF 7% W J 100 5 A ] REAE T A R A2 R b R rh ke 26 S B E F [14]

AL N — U AR A AR O 15°~45° Y5 [, AR LE I Lk 254, H RPRE {E B L
FERERIMIG R, RIEE B3 B O Uk, RPRE {EBK[10]. ASHIFFixt 8~12 % HH B2 I A1 ) L 25 JE a2 40 ) i
BERAT T, R FEE AL LB AE (O 0°~15°VE R B AL B AR, 15°~30° V0 Bl A A 41
PEEEE, 30°~45 VU N NI B 4. RPRE BfE O FESE K34 . 5 EIRAF 7T 45 FEARML,  FRAT T4
15°36 Rl LA AN J 220 40 ) e A 2 B mT e A i At S i AR R R R A

WLk, JLEE/DE RPRE ISR MR T 68 SIE LA O%. TEAMIEDYA R IR+, Zhao 2 A
FORIL, 1F 6~18 & IEMSGEATE A, WM 07 REUNITMPE B A, T 77 W R I H B S 1 328 400 ek 25
FE[15]. FEAHTFTHA & RPRE XA/ A &K I, _EJ7 5577 RPRE EAFFEAFRE, B L7 i A 2y
£, FHNEMMRE, 5 R RARL. SR RIS N RIS 5 B I A S5 0] 5 0] 400 ) s
RPRE B AFLEAKIAR:,  ELRGUIN A Y JIEE A S AR PO S B g ) Taize MR B A, T £E AR BE T A2 iR b
-5 3040 R 5 RPRE B 22 5 C G0 i3 L [16] 0 5 AT 500K o BE A0 N BT 50 4 SRAR AL, R 5
AL RPRE (TG 22 5 o fEIT BRI L 45 SR o, AR SR I S (1) 400 15 5 %o T IR B 7 A= K R AR AN T Bk
1 A AR B AR AS 5 B 2 5 IR IRER A KA Y R B [17] [18], EXTm Ak B £ (5 5 5 Uk, A
FEM, Wallman 25t L B Lh s B A A IR BRAE KA e Rk B A bl 5 s s B /e, Xk
TR g S A0 RS et H e O R A7 B 22 B o0, ATV AT BRI O AR 4 [19]. A7 R ILAE 8~12
SRR M)LE S, 75 N7 RPRE EAFEAST AR, S0 580 RPRE {EAFEXI AR . ANFE 547
{14400 A JBE A 22 76 PR 90 AT BN 5 SRR, T B A AN [ 77 S AR X ke o 400 D B 25 A [ s v ) 2 PR K

BRI 78 & TR ' P 5 Wi LR /N EL A AR P [20] o W FL /N B A A A B I A R T 4% b s AR
E TR R . T35 AW R IR 8 IR 28 T 5 o B AR R S LA 2 U, 38 1 E AR B 2%
B, 1R T AEML ALY i A S fE AT SR R A 2% T IR AL R RE[21]. R, FRATTHE
MEEALNEHNRBEOE N = Z DA G, BEFLEK, 1FH T IR Sk 2, S5 R A i s i
FERZS IR s HEFLER /N, VBT FE A0 0 P e el />, 5k o a2 4 D BRSPS
WAL IAE RN R 77 B, RPRE B SHE LA/ 2 IEAH G . X AT Re 5 ] f b5 AR il A= 4 23 R A
B, T 7 SO A K 2 TR O, AT E N EHR, RPRE {HilK, H T /7 Fill RPRE {5
PP . Rk, 7R SR 70 EKe S 220 400 9 S8 0 2 T BT R 5 R 2 75 = BUAS h 3 1
B, BRif—2.

TR B AL LE , BEE B EMIIE K, RPRE 21 K% . M Lu 2 A\ RDV-I fil RDV-N £ f1
FHOR[22] o V22 55 308 Jeb o UK P A W0 281 v PR S 400 ) L B ) 3 00 PN 2 RS A e A L ek e 5 a0 ) e
R R AC[10] [23]. [FIFEMIART LS Y LRB R4 RAFE % 5, ST AL, RO AFEAR
BHEUNH RSB .
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FAELALI R A T RS S5 PR B2 K 26 . RPRE (4RI 5 =3 2 1A (AR ELAE A 24 [24] 7ERRSEIE IR T
FE TR e, 0 5 00 R 2 2 A AR A R PO 5 2 J5, L v 11 2 ) 32 D8 Ak T 7 L 85 8 25
TEKIANBE R B AR AT, 2 SRR At A A KWL DA P 59 B B 8, A T Ak BBk ) 5 5
P K M 5 SO R B 6 2 R TR [26]. LU 25 A K BILZE AR AILARRIR 5 0 300 0000 L B 8 T Ay 052 Fry e
R[], BRLTEE LA, YRR R, R A S M B (R . A ST P A L B
T E L b 52%,  FoA TG b RE S R LSS A R T A A O P B AR . AT
RAEAR RO RER, RPRE A58 M TEAISE. D, bt T o B IR L % 4 R R 75 i
bR, BERE BRI, IR R,

A FEHRA 0 b B A )L B 20 W PR 5 85 P A A ARAE T 5 R S MR R (R e . (LA
BT HALTF S AR IR T 8~12 % b EIEMULE, ST ARER. Mk, JEICRA KL E R 74 M0
(I 90 45 R AN BT A . AW FOREAR REONRIN, ME R, A . K. 2 90 B A B o 5
NI .

5. &g

i LPTiR, £ 8~12 SR LA LEAE 0°~15 Va8 A5, 15°~45°3E B A e B 48,
RPRE {ELFE 35 i o BEIE K960 L Ria e e A, RO Nim At s £, AF e AR AR e s AEAS TR i O
FEif, RPRE H5HRESHH T TR AEAFTT AL, BRI J7 K30, RPRE {8 515 K/

EIEHERME,
E&ImHE
HRTR A BRI H B AT H (NO:  2023ZDXMO015);  # R AFL A & A ERCERD ik
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