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Abstract

Objective: To study the relationship between the children’s eye axis, corneal curvature and refrac-
tive errors. Methods: By using mydriatic retinoscopy and intraocular len-master, we have a total of
44 cases with 88 eyes of refractive errors degree, eye axis, corneal curvature, anterior chamber
depth and other parameters. According to the refractive errors degree, it can be divided into
hyperopia group, emmetropia group, and the myopia group, and then we used statistical methods
to compare the relationship between the refractive errors and refraction parameters. Results: the
eye axis: Hyperopia group was 21.58 * 0.90 mm; emmetropia group was 23.33 + 0.88 mm; myopia
group was 24.62 * 1.30 mm (P < 0.05). Corneal curvature radius: Hyperopia group was 7.90 * 0.33;
emmetropia group was 7.77 % 0.29; myopia group was 7.75  0.38 (P > 0.05). AL/CR: Hyperopia
group was 2.74 % 0.13 mm; the result is less than 3 (P < 0.05); Emmetropia group was 3.00 + 0.03;
the result equals to 3; Myopia group was 3.18 + 0.12; the result is more than 3. At the same time,
we also found that using AL/CR to assess the sensitivity of refractive errors and specificity degree
was better. Youden index is 0.68; it prompts the titer of diagnosis was better. Conclusion: Through
the detection of AL/CR (<3 or >3), we can well predict the development trend of refractive errors,
and provide prospective for myopia prevention and early intervention of guidance.
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HE

B BRFRERNLER. ARMESEADERNRR. 7 BIERRIRERES TREREKAE
AN R —IOL Master3R 1844588 1 E LA IEFE . Wi, ABEEE. EERESSH. &HEh
NIEEH S RTERA . IERA. IERH, MARTHZEFEUREAAESEBASHZHPRR. 4R :
ZREFRM: EWHRN21.58 + 0.90 mm, IEMAH23.33 +0.88 mm, T4 KN24.62 + 1.30 mm (P <
0.05). AMEMZFEYE: TBWHANT.90 £ 0.33, EMAN7.77 £0.29, ERHA7.75 + 0.38 (P > 0.05).
HERWAE: EWR4N2.74 £ 0.13 mm, HER/NF3; EMR443.00 £0.03 mm, HERAET3;
BRI N3.18 £ 0.12 mm, HZERKTF3(P<0.05); FNHRIA R EHRRILAMAIEN. TR
BENREREYE . Youdentd#00.68, IRRSWI MMM EIF. 4i0: Kl odrihse thE (<380>3) AT B
RIFHRERAER R BB, FHRIE F WY MR et 2.
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1. 3]

WS HT JLE IR AR E LI A TR RGBSR IS RO M DB IR S AR B R AL A IR
FIEATT AR, HHR A e A iR . D R BT IR AR 2 A, B
ARG T ILEM ARG R B IR R . EFRE CAERIB T, KM PR 32 B2 X i AL i 1 2 K5 B
FEFAT I b TR IR AW 2 S5O R AR H b, R ERATA R B S BT, il e R
AW EAE R JE A IE R R A SR AT I T, SRURER T 44 61 3~15 B LERIBIRL, BAERTTUIR .
AR BTGARRE  FEE5 JE IR I K 58 R BEAT 20T IR

2. FRFIFE
R

2016 4F 10 % 2017 4 2 AkIRBemhi2, 566 EOCAIER JLE 44 4] 88 KR, Horh 55 21 9] 42 HR,
1 23 il 46 KR, 4 3~15 %

1) X RAE TR 5238 N 2016 45 10 H~2017 4E 3 A ERFE 2K )LE, F#% 3~15 (F1 9.04
+239)%, JL44 5] 88 HE, HAr 5 21 4], % 23 fl. A il E W2 A, IREGHE, HERIR
HE R ES . fE; RS AT B, EEREKNEREETRE.

3. MEFE

1) KA B BRAR T B0 1385 i )L S AT R AR A B8 e B IEAL 7, 2R EE S 5 m, HRE(E(160
cd/m®) [1], AHR)EAR, HEREHR/MIRCEE AL R; %HHA Topcon 2 47 RM-8000 H
I8 YA T UGG, IR 3 R, BUTME.

2) X 11 G PR JLE T 1%0 4T SIS By i, bid x 3d; 12 % PLE )L H 35 2 (2 5 36 MLk

][l
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AR, Mydrin, Sentan, FZA)PRE W, 10 min/l X x 4 Y%, J5ME 20 min; HIERS SR, €
TR R IR NE . RO S IRERZ A A, HEBRIR A A . BEAEIR AP A 3 .

3) RAMEE Zeiss A LRI FAE Y E A —IOL-Master #EATHI . A& A E TS H) Nl
FEb, AHIEMAGES PRSI ER Sk B 5240 K 5.5 cm I HEATXEAE, SR 5 200l D0 & XUHR ) R
K ¥ (axial length, AL). 55V (anterior chamber depth, ACD), 8 &l 5 WIFBCTFEME: AR il
#(corneal curvature, CC), ¥WHEE 3 I E,

4) B FTA ARSI Rk & F AR, R S S R AR v

4. tFERFZE

K A FE R FH SPSS17.0 it A, LA P < 0.05 N2 FA Guit2# 3 o R 2 A B 458 K = (K1
+K2)/2 [2]. AR F42(CR) = 1000(n2 — n1)/K [3] [4], T EHIZFEL(AL/CR). AL. CR. BERLERE
R T RIS EREBE(SE) S5 5 A, YT aTakT IES AN . WF7E AL/CR 5 SE [H1%5040 i A SR H
SPEARMAN I3 MT: AN 2614 T [R) L H0Hfa 1) 22 e Ve L Y B IR 3R 07 22 40 s B R L2 i )L il
PR B S TS, AR AL B A a SBEME b, BBME ¢ SEMM d, FIEHAXNREE =a/(a+c),
Fi5tfE =d/b+d, Youden 8% = REE + FiRmE -1 515,

5. &5R
5.1. —fEER

SR 44 01 88 B, e I3 21 1, 22 23 ], 4Rl 3~15 (134 8.95 + 2.96) %, S AUFKBE(SE) —10.00~10.00
D: A 13 R, B 7R, Z6lR, FHFEERL07+2.14 %, 35i’]SE7'j+365i288D IEFR4H 20 HE,
F8HR, 12 MR, “FIYHERL 8.83 £ 228 &, V¥ SE N+0.04 + 031 D; T4 55HR, H27HR, %28
AR, “FHFER 10.58 £2.54 %, “F#4 SE }-3.80 = 1.88 D (.7 5).

5.2. BR%E. AIRMMBXE, BIEREMMELL, RERIMERESTEFHIRER

5.2.1. ER#H(AL)
IEB AR P <0.05, 2ARIER; A4 AL(21.58 +£0.90) mm, 1EALZL AL(23.33 +0.88) mm,
ITALZH AL(24.62 = 1.30) mm, P <0.01 (JL3 1).

5.2.2. AABHERFE(CR)

IES ARG S-W AL, AL P =0.672, IEALZL P =0.58, JTM4L P =0.496, P>0.05, 2 IEZ4 7
DA% 18 =M JERAS T CR R A7 AR 35 22 7 () 1) L, Sl R 307 2 704, F=0.983, P>0.05. RIJL#
AR e B B R R b CR B K, FZLUEK AL HE, R E 2 (0% 2).

5.2.3. BIERE(ACD)
SEMECN 3.60 £ 0.25 mm, HAIGAN 3.64 £0.20 mm, EARZHKY 3.73 £0.19 mm, TME N 3.52 +
0.31 mm, P>0.05 (W% 3).

5.2.4. RIS AEHMELEHELEG L E, AL/CR)
KT =R AN E YIRS B AL/CR IEA ARG P < 0.05, RAFIEAS i M AL/CR2.74 + 0.13,
1EXL AL/CR3.00 +0.03, 48 AL/CR 3.18 £0.12, P <0.01 (JI.% 4).

5.2.5. BERALRBRZS THFHIRE(SE)
XFZRAF RS SE, B2 AIRE P <0.05, RIRESHMUL 5)
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Table 1. The relationship between the children’s eye axis and eye refractive states between the ages of 3 and 15

F1.3%5~15 5)LERMERENREHXR

JERA =6 AL PIME FRUEE
b 13 21.58 0.90
XL 20 23.33 0.88
PR 55 24.62 1.30

Table 2. The relationship between the children’s corneal radius and eye refractive states between the ages of 3 and 15

# 2.3 %5~15 5 ) EREHEF R ESRBENRTHXR

JE LSRR IR CR P Iz
T 13 7.90 0.33
IERL 20 777 0.29
bl 55 7.75 0.38

e B 242 (comeal radius, CR) = 1000(n2-n1)/K (K AP MBHIZE . n2 MBI E3E%L 1.3375. nl A UE6HE%L 1.0000)

Table 3. The relationship between the children’s anterior chamber depth and eye refractive states between the ages of 3 and 15

3.3 %5~15 5)LERERESRELRSHX AR

JE LSRR R ACD “F#HfE Iz
TERE 13 3.64 0.20
1ERL 20 3.73 0.19
bl 55 3.52 0.31

Table 4. The relationship between the children’s ratio of the eye axis to the corneal radius and eye refractive states between
the ages of 3 and 15

4.3 %5~15 5 )L ERMS AEMELZNLLESERARTSH IR

JEERT IR % AL(mm) CR(mm) AL/CR
) 13 21.58+0.90 7.90+0.33 2.74+0.13
EM 20 23.33+0.88 7.77+0.29 3.00 = 0.03
pli) 55 24.62+1.30 7.75 +0.38 3.18+0.12

Table 5. The equivalent spheres of 3 - 15-year-olds with different refractive status
5.3 5~15 SELFEFRERSFHIKIE(SE)

JERA =6 SE Fi51& FRUEE
T 13 3.65 2.88
IEH 20 0.04 0.31
UL 55 -3.80 1.88

5.3. WRLESFYIRRHRFR

AL/CR 5 SE WK 9AR LA 0 Akt Pt AP AL BUAR 5G] SPEARMAN BRAH G 7>
Mre AWFFRES RS SE MM X RECN-0.765, P < 0.05, HAEGIHFRE N, Bon T HiE RIFH Gl
Kbk, BEIE L ECEROR, SE R, AL B .
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5.4. SLBHERIEE 54T

RIETHE Youden FoE I AR/ REUE N 0.96, $:FE 0.72, Youden FEHCHN 0.68, FHHiZiAL
FLSEAT SR
6. g

FEE YA —IOL Master & —FioeiE (AR AME R A B H AR, aIxTRFE . AR s
TRIE AN f R B AT RS A &, L JEDEAR IERORF U3 T — Rl ik el A, &R
FREL T 5B M DR 1 780 nm 2 SARBOCEE AT TS, REERICNFE — & HEGAE 11 F HEEfe
iy LRI T 58 FR B, AN 2 DR g o' 288 B A 5 A0 00 B P 70 A 0 AR 22 , 38 W] MR 40 43 142 B (siignal to noise
ratio, SNR)RAfIGE HIHER I . AHLE A I & A7 IR Al 3R 1 2 B s 4 5 S 2 (B EE S, IOL Master
2 P A VB I 342 T ALV X B 2 b e 2 TR PR RS, e IR R S A, & I 25 FA 14 mm~40 mm,
FLPEKE 24 0.01 mm, 3% & T& G A IR 9 0.1 mm K FE[5), HERfA It 7T LR A%L G A A 2T 0 10 £%(6];
HHEGEME, WEEANRERME, Ex AFEBEMN0.3~04 s, BAMERE 1 RIRRFE 1 mint, i
B S M S mink, FEOREL T BRI, HLEW ST

L AR PR JeE PR A 1 B A B0 % 25 W (1 R 8 I T IEARAL, T N HIR PR TE Rt 2 5 P Sl Jl
Pz SR, R SRS IR T IR KA Y RGP & e ) Z [RIAH B R [ 7], P iR EYE 711
JEFER AN 14 Fofr, JH v B Al R A B 56 1) AR I D B (8]0 X HIR 1 JeE o o R R Al G 34 4 I 3 L L
FHEVCES, A rlFeA b, A G SN v T AL o TZE BT e B, ARl A0 f  t e 1)
BN R ECIRTS RE A f B 3 R 3R . A FE R IR A AF A, ARFIRM A K, (F 5ty A
AN K o I X 5 2R AR HEAT B R 7 20 M1, F = 0.983, P > 0.05, 45 R IRAE = A [H 1 JiE Yotk
BT, MERPREIFAFAEREZE R, W58 ) LE IR E s iz B E L R e b, S i
FARARWAKR, EELIE KR T, BT IEZ.

B3R R I AR SRR Y K — AN DA IE B BURAE AR (9], RIAR A -5 1 1 i it 22 2242 1) EEAF (axial
length/corneal radius, AL/CR). Blanco ZE[ 10|18 50K, A T ARFFIEAIRES, HR A LE KT ] DA A A it
AR MIGRIAAE, (A T HE R PR R R 5, 2 IR e AR R o o R e Kb, BRERE
S IEAL AT AL 4L . Blanco Ml Femandez [11]7ERF 7P R L = 3 J& P45 f B il R 2 R AR EEAR PR 1)
I 5t i Goss ZF[12][FFERIUFIFRLL > 3 JLE S KAETM. AHF TR IR LUTE [ IR ER 8 6 R i
07 TR A B RO F R L S S ROR G P B 24T SPEARMAN FEAH 5G4 # r=—0.765, P < 0.05,
BAGERE N, SR TH#H RIFM G, SR ERR, SEBK, TWEREE. &arE
B IEALIR A L 3.00 £ 0.03, FIUEAHEFE LRI = 3 N HBE A ERIGFE, BRI >3
SRR R B s fatabn. PEARMEMRE, 45 R RINER I AIE LR 5 TOL Master far i (1) 2 Lk
%) > 35 KIS N AL TOL Master A2 H (3R LY < 35 [R) S 8 I el 26 LU AR AR SR VPAG I 41
TR 1) R A RN S FE Y i, Youden $6 %8 0.68, $RARIZIIUN Bl o 1 B LL il S AT AW, 52
TR THD, BEGEAR X 2 Wb S Wt S AN IE AT RH I . Goss 5[ 13 JRF 58 3k — 35 11F B 5K 1) 1 6
Fe IR L ) LEE I TR BRI U R AR G R R 2R o DRIk A AT R R LG > 3 NS LA, T LR
TF T AR 0 R R, I R i) A TR AT TR B AT IE M 48 S

NI E IR B IRER I AE KR B MEARAE L, MHAEZIE DERE, 8RS BE oz s
DIERR o KA LIS RT3 A0 0 1 A DK 4 B AR IR AT 8 2R b, T IR AR 5 S e RO D
A FRKRBMEAES 3 %, IR K, 3 8 UG IR 218K, & 7 St JLERIZN 23 mm [14],
JEICIRE AT B 215, 16 2 KRBUEL T ARSI 24 mm [15] [16]. EARIFERSAL, FEE 68 10

O,
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K, HERAWIELR, 7~11 ZEHEHZ A RGR 3 B IR s . AW e 15 E N AH G B 45
RMFE[17], IR 12~14 SERBBZE<S NS SR ZEICT 3~6 S F8E: &t > 3 N#Uh
HHEERT 4~6 SERBU(Y2 = 644.929, P = 0.000). i HIBEA AR AR K, 220 G0 A AS IR i S AR |
FAER I AL, AR, FHLER 7= R0 & P ANEG S b S5 ShEE T R I R, SEUEM
P PR AT, JLEE AR B B, TS B LB R AL S R A R 3 v R SRR T TR A AR A
JRE IR B A 0 57742 o D AN T 1) T e S 2% B s FSCPE IS T B, DA Ak ) JHL IR ol ) o 0 A e Sz 400
JIE— D E R

2% b AR A ALk — 2D B T AN R AR R AN AN ) JE SR A 1 0 1L Rl R (<3 5>3) U 1) 43 A 1
B, UE B BE A A S AN DA R D BT, AR EE > 3 NStk e, AR )L
AR . [H A ) LB AR 3 A n] B o IR BR AR L i A, DR L > 3 ENIE AR K 8
M fatatr, )G a4 A TR RO ST BO ) LE T FIATR 51 1. 5 i T FRA T S0 72
SRR . BEAREARIRK, a8y KA R AWie B v, Mok — B RS 5 .
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