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Abstract

Purpose: To evaluate the safety and effectiveness of personalized orthokeratology myopia in ado-
lescents by analyzing the variation for observable indices which include visual acuity, corneal
curvature, central corneal thickness, axial length, corneal endothelial cells, the tear function, con-
trast sensitivity, aberrations, corneal biomechanics and the incidence of various complications in
myopia patients after night-wearing orthokeratology contact lenses (OK). Methods: 100 patients
(total 180 eyes) were selected from the outpatient department of Shenzhen Children’s Hospital.
The comparative analysis performed before wearing OK lens and wearing OK lens 1 day, 1 week, 1
month, 3 months, 6 months, 1 year, 2 years is to observe and compare the variation for observable
indices after wearing OK lens. The statistical analysis used SPSS15.0 software package to compare
the data before and after wearing OK lens including t test, paired t test and chi-square X2. The de-
tection level was P = 0.05 while P < 0.05 indicates the difference is of statistical significance. Re-
sults: The diopter decline changed significantly and visual acuity improved significantly after one
day. After 6 months, the best corrected visual acuity after wearing is better than before, but the
difference is not statistically significant. When the contrast is 20%, 40%, 60%, there was no sig-
nificant difference in the visual acuity before and after wearing (P > 0.05). The diopter decline
changed significantly after 6 months. There was no obvious change in the axial axis, and the dif-
ference was not statistically significant (P > 0.05). The value of K1 and K2 decreased; the differ-
ence was statistically significant (P < 0.01). At 3 months, the corneal shape was stable, and there
was no significant change in the corneal topography after long-term follow-up of 2 years. No
changes of observable indices were found in the period of follow-up. Conclusions: Personalized
orthokeratology is one of the safe and effective methods for treating myopia for adolescents. Clin-
ically it is further confirmed that it can change the curvature of the cornea, reduce the diopter,
improve the visual acuity of patients with myopia, and provide important reference indicators for
the establishment of the prevention and control big data model of adolescent myopia. It also pro-
vides reference data for the optimization and improvement of the Ortho-K contact lenses.
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HE: BdWREBRAREAEEEEREN)LEFTDERENNS, AR, AEPREER, R
KB, ABENEYM, BRSWBI6E, WMIBRE, BERABREYIZSFERITHERLEREMIFR
ERAER, AL ABRBERAN FEH ) LEFTDEEMNZEE. AT Hik: EERK
AT H8E18% K LEF DHEEMEBE 1004 (1800R), #HBABMEER R RERTERAE. i
BIERET24E, WMHMFRERT. ESEDSENTNL. BEETRRIERERNRER. FKHspss15.0
BKHGHat, ZREFBGTH#BEX(P<0.05). EF: 1) BEFRHELCEHE TR, #REERSIER
HihE, SBREMEREREERIT%EN(P<0.01); BE6NABBREFEN T TREN, HER
TG BN BEM. F6MAE20%. 40%. 60%5F LB IEM LB, ZRTLLH%E X (PHEKX
F0.05). 6/NHEENERRERTH MK, ZRAATER(P<0.01); REMERLLAHTERN(P>
0.05).2) EH 5 AP R mmAeEX KK FKIESEERSRDN, REZREESITZEEL(P<0.01).
B3N A ARERERE, KB 2EM A B B 5883 H BB AR L H BT, 3) BEE2EE,
REEMSHTUSBEMHER, ERWESLTER (P> 0.05). Fit: 1) MEWAEBEERFGEE
IR RN . BRI EZ —. 2) TR B —BE L T AN Ak A BT AR 6L oS /1 R BE, [
fRJEE, REEB & KRR, AT KEF D EIE B KRR B SL iR T EE RS BB,
RNARBERER R BRI T SEHIE.
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2. SHEMFE
2.1. LR

IEPERBEIREH T2 B 100 1(180 AR), AT A B LA K KRG R R, Rk aa R
HRKERIEN MBI . ARBIGEHMNIRIE: T 8~18 &, FRIEGA IS, TolR I &5
KA B G RGR, HERFHEAE AT, IRE <21 mm Hg; EMEREIE$0-0.75~-6.0 D; A4
-0.25~-3.0 D, MMEHUE <-1.50 D BEE KA 4 INX W ih ()8l s Al “ sy MmIBERE, MIEE
J >—1.50 D B IEA Toric Wit MR A “HMR4dE” MBI

2.2. HRALERRE

AW R I A BT 4 v S50 “ B RAE” MR, SO RGO V. AR g U
I061¢: NIDEK AR-330A (NIDEK, Japan). Zi&%:64%: NIDEK RT-2100 (NIDEK, Japan). JE£:filiR £
11+ TX-10 (Canon, Japan). f/EHZ B : Tomey TMS-4 (Tomey, Japan). £ 7 %%: ICONAN (USA).
IR LZ5E 73 AT : (OCULUS) A bR FE A 5 R FH 330 22 % 27t 90 BT B 0T LU BRURR FE AR 77, 43 20%
40%. 60% = NPT . MG ZERT. Zywave (118, USA). HRS N 23 BT (ORA, USA).

2.3. 5k

2.3.1. RPAE

TR T FREG O S BT . B0t X HURIUBA g HRJRAS A L FIR MR A B L AR AR T B
FME PN R SR B AT, JETRT 7 B BRI T e s o AR N ST BRI R 1) MR8 v ek 0
2.3.2. BEeS#E

AR £ A PRk T PR 22 R 8 A OO AR S TS B, TEZLRRIT N AT F S e 6 LUV B2 1 (1 B
AESNEE, HULERS A RESHG BFEesR e, TSR )LEEGIRAIET AR RsR s
HRED) o FrE 2l RBLIREANE, %K 8~10 h, WHIE R HIHMTEEV, FREE S TRIR AT
WSS 1.5 h WoE. MRABKE T g R S A LA, B2 45, BEUTRHE TS TSR bR

2.3.3. G ESRA
spss 15.0 BAFR G4, K /5. KA, BNlAKT A P=0.05, P<0.05 AERAEG4
R
3. &R
3.1. BIRMWA. FHEAH., BXE. Réh

B G U H DGR R R, BRIR A FFIEA 138 . 6 N H 5 100 511180 SR HR)#RARAE 77 20/20 & 161
iR (5(89.5%), HriEAL /T 20/20 # 5 100%, #RERAL 14 20/32 % 5 MR 4(2.7%), #RERAL T 20/25 & 14 B 5
(7.8%); S RBTAT LI 22 57 A Git 2258 (P < 0.01); TiHF IEAL /I 8BE AT Ja L 22 IR B4 it S (P >
0.05), i 6 AN H Ja 6 B A T IR, L2 A it L (P < 0.01), MRS 23 LGt (P>
0.05). FABIBIEA 6 ™ HIGHIRM ) K JECEEAL TR kA, 6 NH & 1.5 SRR A EFHEaS, B8
JE 1 & 6 MHCEERE. HE)ZH N, 6 MHEE 1.5 FNERIRL, KB ETRRROLE 1.
K2 &% 1),
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Figure 1. Two-year follow-up of naked and corrected visual acuity
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Figure 2. Two-year follow-up of naked and corrected visual acuity

2. BRMAKHFFIEN D 2 FHEHTEN

Table 1. Comparison of naked visual acuity, corrective visual acuity, diopter and eye axis before and 6 mo after wearing

glasses (7 *s)

1. BRAISRERRE 6 mo RERIL A HHEM N BAE. RMEMELER(7+5)

MEEHEAR
BRBE(D)
ER)

MRARAR )

Friai

7K A #i(mm)
T F R 4 (mm)

BT
3.33+0.12
1.30£0.29
0.34+0.16
1.00 + 0.04

22.35+£0.34

22.36 £0.35

5t )5 6mo
0.33+0.32
0.20+0.32
1.05+0.10
1.14+0.12
22.38+0.35

22.37+0.35

0.08

—13.69

—1.82

-1.79

-3.03

<0.01

<0.01

<0.01

0.08

0.09

0.07

3.2. BURATSRREKIARED 2 FUELEDSHTL

SR LR . SRR BT, AR IR R . RIS, ZERES

B (P> 0.05, #2).
3.3. fEMEE(K &)

WG 1R, 1. 8% 6 mo. 1y, 2y JEMIEF I 5 mm Yo X KT K158 H K2 ¥R, %
FEGI R (P <0.01). &3 ANHABEEAE, KEIREY; 2 £00 A BHE R 585 3 H BRI

AR I AZ LA 3).
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Table 2. Comparison of biological parameters of 6 mo, 1 y and 2 y before and after wearing glasses ( 7 +s )

=2 HEREEERE omo. 1y, 2y BEMESHMLLER(7+s)

o0 B um IR mmHg TNER A HOBHRRE mm  JOP B
N mm o JEBCREE I s A /mm
el 541.19 + 33.00 15.67 +2.84 0.22+0.04 11.23+1.20 3.11+0.22 2890 + 411
#5i )5 6 mo 536.50 £ 36.95 14.82 £2.62 0.20 +0.05 1120+ 1.19 3.06+0.23 2879 £ 421
WEE1y 526.50 + 36.65 15.57 +2.74 0.21+0.10 10.89 + 1.21 3.08+0.20 2779 + 430
WEE2y 530.40 + 35.95 14.67 +2.84 0.19 = 0.08 10.77 £ 1.19 3.10+0.19 2869 + 424
P, =0.087, P, =0.081, P =0.83, P, =0.78, P, =0.054, P =0.83,
P P2=0.092 Pp2=0.09 P2=0.0.84 =067 P2=0.06 =075
P3=0.088 P;=0.078 Py=0.76 P;=0.65 P3=0.56 P;=0.80

PONRSEET 538G 6 mo BAMSHLEL, P, AWEIT SEUE 1 SEREMSELE, POREIT 5EUE 2 F 5 EMSHH L

50=
- K2
- K1
45+
by
H
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Figure 3. Changes of corneal curvature before and 1 day, 1 week, 3 months, 6 months after wearing glasses

E 3. &iiEer, #@#ER1X1B.38.68...... 2 FARMETL

3.4. MEEERBA N

R 6 mo Ja B AEWT IEAL Wi TR AT EE G M /1, P = 0.08, ZR TG 152 3 X ELE 20%.
40%- 60%F}, FER/5 6 mo EEHFIEM I 5B Rl B R IEM LR, PAE KT 0.05, ZERLHKIFE X
K AN FIXS B AR i, DA R RS L AR TS L, p=0.77, ZRELIFFEX(E 3).

Table 3. Comparison of the best corrected sensitive visual acuity before and 6 mo after wearing glasses (X + s )

F 3. BIRAISRIRE 6 mo RIEEFFIEFBRMNAILLER (X +5)

. ‘ B IES LU (X £5) B FL A/
i3 RAET I \ ‘ ‘ KA L% B
A (T+5) XA 1 SFECAR T 2 AL 3 st
20% 40% 60% MEEFL x+S  (mm)
LR 1.00 + 0.04 0.85+0.11 0.96 +0.11 0.99 +0.11 430+1.30
#4E 6 mo 1.14+0.12 0.83 +0.08 0.96 = 0.09 0.99 +0.15 4224130
P 0.08 0.06 0.67 0.76 0.77

3.5. RABEZL

BZERARESLN 5.0 mm I, SBZEPL. HEP2). @B 2EP3), BEnE 6 ALK, 2R L%
T ESL(ILEE 4).
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Table 4. Aberration changes before and after wearing glasses (7 s )

T4 BRAISRHRERELN(7+5)

fatr AT Wt e t
HZEEA 5 mm) 0.40+0.28 0.31+0.13 -0.88
I % % B A2(S mm) 0.26 £0.10 0.36+0.25 -0.98
R ZE(E A% 5 mm) 1.73+0.76 1.38+0.25 1.30
EH7E(HA 6 mm) 0.59+0.27 0.66 + 0.48 —0.64
FM R 2 (E 6 mm) 0.50 +0.22 0.61 +0.43 -0.92
RS2 (E A% 6 mm) 2.77+0.79 236+0.22 -132

0.444

0.399

0.285

0.570

0.427

0.279

3.6. AIEELEMEEN

1 i b i 14 (corneal hysteresis, CH), AT 555 1d. 1 w b CH, CH %, ZRASRI¥FE

S WELE 6 mo B 2 FIEAATREN], SRWEATHE, ZERISYE XL 5).

Table 5. Corneal biological properties (CH Changes)
5. AEEMFRM(CH L)

I i) CH(X + SmmHg)

AT 11.01£0.20
e 1d 10.54+£0.21
WS 1w 10.55+0.22
HBi )5 6 mo 10.78 £0.21
WG 1y 10.82+£0.23
e 1.5y 10.84 +0.22
BEE 2y 10.83£0.19

F 2.83

P 0.023

3.7. REEMIER

HIR 3 01 1002 e G 8 D IR AR L 2, 19 BR(10.56%), 153K 2 K, 45 T BB IR AW B

TIRBUS, ARV, WEAREEREE: 3 HR(1.67%) WA R MG,  FHZJE R A I 2

R

REUSUHR T G py BRRI B, WEATEL, 158 HR(87.77%) LA IEGL 1, 5 HR(2.78%)ERE KM BR T —1%
FR, 175 HR(97.22%) 45T FE M ; 10 HR(5.56%)IG 45 IR DEIE B N %, fHEEFM. 170 HR(94.44%)6 45

B LT 5 FE
3.8. MEFEENRAE

AEE: BIFHE S 554%, EARF L 44.6%; BEE: RIFSH 20.1%, EARIE 79.9%;

WDEW R REFRN 32.2%, AR 67.8%.
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4. ¥Wig

£ BRI T A (Orthokeratology) /& —F il Wi (1) AEFRMEFFIGIT IR T772:, 642 K FH A L Hh TR UG 7
FOR, ARHE 3 B A IR S HOR T 10— PR RS B 1) wads UM AR M A Tz o (R 7 SS9 4% Ortho-K, AT
OK #%). HHIAITIHE", AZFRe R, JEFARBAETER A2] 3], Mok FH PR T2 .

AL i R E G T RIS EC AR, X iaT T R SRS BN, K
DLF IR S R L AP R AT, AR AT IREE S VHIR M I IhREZE RIS 2 (P > 0.05).
X5 B SR (40 HL R OK B 7 4F F8 5 1B IR WL 8% r o £y 8 5 155 K% pAy 2 A4 i B2 TS 285 R DL S 48 SR — B
Ko [SIWE T8 6 MHJEAEAY RN, RICH 85 1| RE M, 1 HERERE,
3~6 MNHIERAAE, KGAT 7L RIEARMYIG . AW EE L™ EMBKMEAE, KEZERIUN
ZIE R AR R o RIS G i L AR A e 5 10.56%, 1558 2 K, 44 TRV IR S,
FERTE R, WBARER T 1.67% WM ALY, 255 RERoR WA okt , A7 R UOU AR T Bz P 368
FIBE, VBIFEL: 87.77% MM G th; 2.78%IREE AR M A M H R T — M RIR, 97.22%45 71 : 15.56%
6 &5 IR TGS B N MR AR AR B TR - 170 HR (94.44%) I 45 5 o L WA S5 78 010 o AR VRAIF 72 4 L BICE £ B A
Rl RE SRR BE R, MR VR, TEIRTD R NI A OC, — BT 2 R, RN LIRS REIRIE &,
o B M L RR, WTRE S EURET A KA. ZREREIEG IS AAh, R A R EE
RHGEEZE, AT IR 1 238 B A IR AR e . AR FUR T T A B 51 S R A IR e B R, K
KD FOEA RGO, FIRTEIRECRAR, VI, WHER T S MakEE, a7 MBsmm kKA.
B0 A AR IR N SRR 26 20 M A S A W T I 24 i 1) (R A8 Ak, RV TR T BRRE R K, 98D B F 4
fio BRI A IS T R i6 75 A A2 22 45

AR B TR E K H D AR, RAR SR IEAL D B R 235 . 6 mo J5 120 51 180 FEHAR
AR 77 20/20 5 161 AR(89.5%), Hr1EAL 7T 20/20 % i 100%, #RERAL 1M 20/32 4 5 BR(2.7%), #HR
W77 20/25 35 14 HE(7.8%); BEERATH Z R AT E (P <0.01); 8L 6 mo J& JiE I (BRET A ) B
Bk, HERAFSIMFE P < 0.01). ARBEIEAR 6 NH GBI ) KB A TRERE, 6
MHZE LS FRRIRA EAES, JECEERE. HB)e MAEZE 1.5 F FEEIEL, KREaThE
Ho Alharbi & Swarbarick 78K I[1] [6]: (MM BEBILEL 3 H, HIRMIIL 1.0, ERFLFH G 90%,
PR SCE T 2.63 £0.57 D; FHSEL T REAEH AL O OK B Bl U7 2 4F fa B 1 JA N s 3
PRARAL 77 B R4y, W77k 20720, 7 88.9%. X HERATIIR 5T 45 RABMFF & . X LR UL T AR TEA
REdRm B BRIR AL 7, A AR IR BE I A

X L BURR RE S S A D) R ) B R AR, AT DAPPA ARG AN [EIR O RE L AN () 2% (B A9 232 0 44 (14 7% ) e
[7]o BRI S> OK B e B WBe G AR 3 iy, R RS o L EERR 04, B LU AR 03 s AN B
VA RZG . JLRZ B TR, OK B 0l 385 2 v WU 0 o 2 tH A2 s PR I U D3 PR A AT 98 R I 3B 6 mo
G, TEARXTLLEEN, SFIEMIRE N, BERTLGIFER N X 58EE Mg EminG x, ¥
IR T MG, {H OK B/ g [, K e & N AN 2 PR WU i & SR 4 005 2 1 ¥ 8] [9]

AEEHFRI9]8 OK B o KILA AN B, SINTBEE MGz, FEOREWE
R N R T X e ], AN A IR AR IR LR AR BE I A, e T DUA SO B AR 5 =g =,
P T AL TR o AU 0 FRAT TR R IR 5 2 2R . B TR I: BEE LAY 5.0 mm B, SR AT SIS ZE |
HEWRTHEG 6 mo (5%, P>0.05, ZF LG0T M mM B2/ F#885 6 mo, P> 0.05,
ERTGI 2 S LN 6.0 mm B, ST E 2 SR 235/ TS 6 mo 1522, 15 P {H KT 0.05,
ERTG I FE L MG EE N K TS 6 mo, ZRTLGiH2#5E . Hiraoka T Z5[81HF 7T & ML #, OK
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BiJE, MRS R ERN, X S5ATKP R RS, 22 E I N[10] [11EM RN, 85
FREA I EOEIE N, 2 FHE X LR T BR8], (EARAT 228 A (8] [12]15R 22 BE AW 04 i 120 25 £2
Wb, DR IRER A, W R AR UE S TR I, I 2 MR R SRR ) — KA

A 5T A IR T A e I e A B e % A Y R, S R R IR AN T, ik BRI AL RO [13]
AL AR BT AR ORI E 2 e b e JE G 5 B 3R 14] [15] AR B /5 1K, 1 8 L HUE 6 mo.
1y 2y AP de s mm g2 XEKE KIS ER K2 YW I, ZR 6800 FR (P <0.01). 83
A fAEEARE, KEREDT 2 SR E B S 88 3 H MBI B LLEBCR W 2424k . Nieto-Bona
SF[16] [17]3RIE [ El# OK B3 fa 7K1 A 2 B A J il 22 35 R e .

AW 5 3 B3 i H o A A R R 1 S 4 T R A S B AR Ak, IESE T ANk IR T AR A P ]
BT AN B AR EF D EI AR R 1) g he gt E W E S H e bs; Al —
ARG E AT AR MU R AR . oA S — B S RIS % .

EHEWH

EINTTRHL TR H 2% 5 JCY20160429175112465.
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