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ABSTRACT

Objective: To analyze the effects of different ages on the efficiency of vision correction and safety after
wearing orthokeratology lenses. Methods: This was a retrospective clinical study. Totally 176 myopic
patients (176 eyes) who underwent orthokeratology treatment in Eye Hospital, Wenzhou Medical
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University from June to October 2021 were included continuously in this study. Patients were categorized
by age: 78 patients (78 eyes) were in the < 13 years old group, 53 patients (53 eyes) were in the >13-<18
years old group, and 45 patients (45 eyes) were in the = 18 years old group. Data on spherical equivalent
(SE), uncorrected visual acuity (UCVA), cornea flat curvature (FK) and cornea steep curvature (SK) were
collected at baseline and after 1 day, 1 week, 2 weeks and 1, 3, 6, 9, 12 months of lens wearing, and the
safety after wearing lenses was also evaluated. In this study, data from the right eye were used for statistical
analysis. One-way ANOVA or Kruska-Walls H test was used for the between-group comparison of the
baseline data, and the generalized estimation equation was applied for the between or intra-group data
comparison of multi-time point data. Results: The differences of SE, UCVA, FK, SK during lens wearing,
and those at baseline were statistically significant in all three groups (all <0.05). In the first and third
month, the percentages of objective optometric SE change differed significantly among the three groups
(1’=9.17, P=0.010; ’=7.11, P=0.029), and the = 18 years old group exhibiting a slower change than the
< 13 years old group (P=0.003 and 0.009, respectively). In the 12th month, the percentage change of subjective
optometric SE change among the three groups was statistically significant (x°=7.93, P=0.019), and
the = 18 years old group showing a greater change than the < 13 years old group (P=0.005). Regarding
UCVA, there were no significant difference until wearing the lens for 9 and 12 months, the UCVA of three
groups were statistically different (=6.40, P=0.041; y’=8.78, P=0.012), and the = 18 years old group demonstrated
better and more stable visual acuity than the < 13 years old group (P=0.017 and 0.003, respectively ). However,
there were significant differences in FK changes among the three groups at 3 and 9 months (;’=6.25,
P=0.044; y’=7.57, P=0.023), and the FK changes in the = 18 years old group were smaller than those in
the < 13 years old group (P=0.013 and 0.006, respectively). There were statistically significant differences
in SK changes among three groups from 1 week to 9 months (’=9.71-15.23, P<0.05), with further analysis
revealing that the SK changes in the = 18 years old group were smalle r than < 13 years old group after
1 week, 3 months (P=0.001, 0.004), and were smaller than >13-<18 years old group and < 13 years old
group after 2 weeks, 1 month, 6 months and 9 months (P<0.05). Throughout the treatment, complications,
change in ocular pressure, and corneal thickness did not differ significantly among the three groups (P>0.05).
Conclusions: Orthokeratology proves to be a safe and effective method for flattening the cornea, reducing
diopter and improving UCVA in patients of different ages. Adult patients exhibit fewer changes in corneal
curvature, resulting in more stable changes in diopter and UCVA compared to children.

Key words: myopia; orthokeratology lens; visual acuity; adult; age

DOI: 10.3760/cma.j.cn115909-20230512-00154

FEREIEE N Z k61, BN IEARSE— 1 NERE5FE
PR, A BEIIE 5 (UFROK R ) Z AR A ff
JEIE A5 AR BE T B — o e a8 SAURE A A R i L1 X%

- 841 -

300 3 A 1 B o P B A S AR IR A, AT S T I
FEARJEDCAIE RS, A8 H MIBEE H Y. 26K
RIS, AT 58 SN B TE A A 22 3
HERIA R TBLZ —2, B4ty s K96
RS BT, FCEA BRI AR R R L

DEEELERE, R T ABBIE R FERET
HORH L B DA 1 R R, N # A
S 5 5 T PR Y AIF S DL . ASBIFSE L
Xof LA AT A [] A5 0 30 400 A8 2 IO 3 JBE VR 55 ) 4
ROKGRE (SE). MN7284k . AN ROV SFIED, #F—
A G BT AT 0 6T 7 R T A5 T S A 280 i AP 1Y)
A8

PAFRIE . OFMEREEE = —4.00 D; @IIALHL
H<1.75 D, WHEOE<1.00 D; @A EMIEE
BCEAS Sk . HEBRARUE : O MhBE il ; QIRF}
FAR S rZmI S FUE YA AL B IR B, a0
FIRE . T GHR A 5 @A i # 538 T 45 Lk 1Y
A B R

éﬂ;@lﬁz% 2021 4E6—10 H Tl R K2
Jas HR ALY = B 26 A 7 A S8 P 5 C 3 VA 7 1) 3 AR AR
#1761 (176 HE>O ¥ QWA%\%?“MEWb@ﬂE
<134, >13~<18%4] ., =184 4. AMEL
I BB 2B AR B2 BeAS P 23 D1 oIk %ﬂ
LT :(2015) FAEHEE (1) 50 FFEPAXELIEH



- 842 - FPASIR DG SR F 24k, 2023, 25 (11)  Chin J Optom Ophthalmol Vis Sci, 2023, 25(11)

JES IS, JF AR NS A N2 G ) 4

1.2 BRI G R S

B 58 i 2ok = s () TP RHE I
3 BRA R A = AR R T F BT 8% (B
NOR), B MAENERENGREERAGY, BAR
k125 x 10" (em?/s)[mLO,/(mL x mmHg)], HAAREE
i RO B A5 o B i A8 - S A il

1.3 IRBHG A Tk AR trm s

R AL LR d, TR 28 )1,
3.6, 9. 12T JEGEE . fRRHT R ; AR
JE 6. 12 AR . MRS, IS8 5% 1 fa)
AR RN EAEGOLAE . e bRl Bty sk
T O ST : BHRHL S (UCVA) R FHRRAEXT R0
FAES mALKN , FRAS R AR LogM AR ) 2
119081, @SE: R H Mm% (KR-8800, HA
TOPCON) £ I35 % WL 4 % SE (% L4 5t SE=
B CERBEE +1/2 BB CAE B ), Wil A
5L (1S-600, HZSTOPCON ) #4735 56 3 I 4
AR IEM ST (BCVA) F11155.SE. SERUZ H 47 e
AN AR B —BEVI I [ SERE A 43 L
= (KR WISE — K- —REVIHE] SE ) /LR WISE, OF]
FHHL 56 (KR-8800, HAXTOPCON ) #6:2F ff i
Hh2%, {05 M RO i >R (Flat curvature, FK) Flff
JELE U #H>F (Steep curvature, SK), FEi15 A IEHL
i (SK5FKAY24{E ). FK/SKAS b i Afi FH AT 23
A S BT ] FK/SK 2728 =328 I FK/
SK — . —Fti i ] FK/SK o @ AR fih = HR
11 (TX-20P, H7<Canon) M &HREIfid%. HRIE
A AN N AT BB U s ] AR e i A
T =JER IR - S —BEDTRE IR R, ORI AR
B R f5E (CEM-530, HAKNIDEK ) I & £ 55 [
IRidsk. MREEZpEEHN N ALIE: FE—
Wi 177 s ] B 88 A A e = R 2 o PR — i —
i E) AR R . @A) FH AL B AT S A 8 FR o
IR R IE KORE I K A 1B L, I8 FH Efron 43 2
RS LRERAT I H AT

1.4 Gtk

[l JB P I PRAF 95 o SR FH SPSS 26.0 e i 22544
XEARIEA T o0 o K22 . AT IR BIHEAT T Geit2240#r
RIAE A IREE B A — 3k, AR ERUR
HATIREAE AT 0 M o R FH Shapiro-Wilk k5 56455k

PEIES T, LA WSS bR AN A IE S0 A
FHIx + s, 3L MEE LSRR H HR 2 7 2297
Br s WARFEIESA I RAM(Q,, 05) Fow, 34
B H5 9 L A% ] Kruska-Walls HEG B, 3 2H 4% 1) [
FUCVA . SEMN A S e 28 B 40 b . PRI & (E
Rk st SKM sl ol AR i . f I HIOE R
M(Q,, 0;)Fn, AR R XS Rt 7
3T, PAP<0.05 2R A G4 X,

2 HR

2.1 AN

AR PG EE 176 61 (176 HR ), <13
L7841 (78 1), ¥ 10.8 (9.6, 11.8) % ;
>13~<18 % 53 (53HR), 4% 14.4(13.7,15.3) %5
=184 4451 (451R), 1258 (23.7, 31.1) %,
3 BH RL K MEIESE . Fw gt SE, BCVA
UCVA. FK. SK. R K flRE R 42 5 ¥ gt
2R (FP>0.05), HA T (F 1),

22 EWEESEM WK ESE

IS A A R BN, MR 3
A, 34 a0 R SEE 43 He SR 22 S 4
Bt X (4=9.17, P=0.010; y’=7.11, P=0.029),
= 18 Z HIMNEINECSERA H 4 LIk T < 13341
(P=0.003. 0.009 ), HAx% Btz A ] & 3 4[] B fA
ZRM TG F R L (¥ P>0.05), W2,

<1354, >13~<18% 4. = 18 YilliEE)n 45
HNAFIE] S, 2SO SELL N 22 5 4 A Giit
22 L (*=586.73, P<0.001; x’=352.14, P<0.001;
1°=225.28, P<0.001 ). %28 H W5 & MRE
SE 5 HAHN i34k th i 22 R A gt 2= 3 L (3
P<0.001 ),

I AT R A R R, R 12,
3L RO ESEMUE H v th 22 A it X
(’=7.93, P=0.019), Hri <13 %4 F 3K CAYSE
MR E 43 AR T = 18 Z 41 (P=0.005 ), HASHT[A] 5
3] =BG SE MU B th 22 S g
X (#1P>0.05), WF3,

<134, >13~<18% 4. = 18 YHilliEE)n 45
MM AR A, ES IR YESELL N 22 F A Seit
2P (7=994.26, P<0.001; ¥°’=689.65, P<0.001;
21°=528.12, P<0.001). 2 HEHEWEIE EREE
SE 5 HAHN i34k th i 22 R gt 22 3 L (3



FPAEHR OG5 R4 2% 3, 2023, 25 (11)  Chin J Optom Ophthalmol Vis Sci, 2023, 25(11) . 843 -

P<0.001 ),

2.3 UCVA

AR TR R BN, SRR 9. 120, 3
I UCVA 2 A Gi 2438 X (1'=6.40, P=0.041;
1=8.78, P=0.012), Hirh =18 ¥ 4 HEHHUCVALY
F <1324 (P=0.017. 0.003 ), HAHFA] L34
[ UCVA LB 22 ¥ o it24 2 L (¥)P>0.05),
L34,

KTHHAANAFE G, <1354,
>13~<18 H 4. = 18 & YA H A2 58 A 51T
FE Y (=631.19, P<0.001; »’=578.15, P<0.001;
7'=560.33, P<0.001). 4520 H B HUBE I 454 At ) A
1 UCVA S HFEZ 4T} (34 P<0.001 ),

XA RE VIR E S TT3IABREN <01
LogMAR Wt Bl 47 5801, 8isE 1240, <13
B >13~<18%8 4. =18 ¥ HBEMII<0.1
LogMAR ¥ He 53 5 77.6% . 88.5% ., 97.6%, 3
] H 9 22 5 Ge it 78 X (=9.32, P=0.009 );
H A A 5 3 4B 41 71 < 0.1 LogMAR# Fb {51 25 5
YITRge R L (4 P>0.05),

2.4 FA R R RO
ARV B) 453 4B B S M FK . SK 4T
] Fb A 2 e g it L (39P>0.05), 341EH
FE S FKASK S HAH R i BE 4 fE Lh A 22 R A 45t
HeFR X (#P<0.001), BIFKFISK M4k A5 |
WEE3 . 9N A, 34lE B H M FKA {5 4l
] HA 22 R A Gt 23 X (°=6.25, P=0.044;
1’=7.57, P=0.023), =18 % A FKZE{kiz/NT

< 13 %4 (P=0.013. 0.006 ); FHAHFa] &5 3 20 i
H Y FKAS 21 (] L 22 e ¥ e ge it (3
P>0.05), W35,

PREGBE L d. 12 H BV ] 5ok, Hop 4 mf
[B) 5, 3 4 A8 B8 Je SKAR b 2l [m) 22 SR ¥ A e i)
22N (=9.71~15.23, #JP<0.05); #5154, 3
MH, = BB HSKZE/NT <134 4 (P=0.001,
0.004); WG 21, 6. 9ONHE, =18%
ZH SKAFfL B /N T < 13 441 (P=0.002, P<0.001,
P=0.002, P=0.001) FlI>13~<18% 41 (P=0.005,0.002
0.001. 0.016), WL.%6,

W1 d, SHMAEROCEA N R 2E A5
£ L (=9.94, P=0.007), A% i}l s 3 20 il
25 Tse e L (B P>0.05),

2.5 BEVETH

WG, <1354, >13<I18%4], =18%
AR R A 439 R (0.27 £3.14) (—0.31 +2.87 )
(0.31+£2.95)mmHg; WHEF121H, <13 %
. >13~<18 54 . = 18 % IR ik 28 43 Wil
(0.59£2.91)(0.66 +2.51)(0.03 +£2.65) mmHg, &
Bile 6. 120 H , 34l ial B IR R i AR i H i 22 534
g it X (3 P>0.05),

BB 6MTH, <1334, >13~<18% 4],
= 18 % 2H ffj W5 82 1 el 28 1 43 24 (0.00 £ 0.01)
(0.01£0.02)(0.01 £0.01)mm; #EEF 1214,
<1334, >13~<18 54, =18 5 IR E AL
43514 (0.00 £ 0.02)(0.00 +0.02)(0.00 + 0.02 ) mm.,,
a6, 120 H, 3 4LIRIr) F IS B8 ol AR 1 2% 5
WIS L (34 P>0.05),

F1. TEFEHEMNEERBAELERENEZARILE
Table 1. Comparison of baseline data before wearing orthokeratology lenses in myopic patients of different ages
Intraocular Corneal
Objective SE, Subjective BCVA UCVA .
Groups Eyes FK, D SK, D pressure, thickness,
D SE, D (logMAR) (logMAR)
mmHg mm
-3.00 0.00 0.80
< 13 years 78 —3.27+£0.93 42.77+1.37 43.92+1.49 15.08+3.12 0.55+0.04
(-3.75, 2.47) (-0.10,0.00)  (0.50, 1.00)
-3.38 0.00 0.80
>13-<18 years 53 —3.43+0.92 42.56+1.14 43.80+1.22 14.94+2 .64 0.55+0.04
(—4.00, —2.75) (=0.10,0.00)  (0.65, 1.00)
-2.75 0.00 0.70
= 18 years 45 —3.18+0.96 42.81+1.23 43.57+1.25 14.11£3.13 0.54+0.04
(-3.82, -2.25) (-0.10,0.00) (0.65, 1.00)
F/H 0.97 4.00° 0.06" 1.65° 0.62 1.00 1.60 1.04
P 0.381 0.135 0.971 0.439 0.538 0.371 0.205 0.355

Data were expressed as means + standard deviations or M (Q,, Q;). SE, spherical equivalent; BCVA, best corrected visual acuity; UCVA, uncorrected visual
acuity; FK, flat curvature; SK, steep curvature; D, diopter. *, using the Kruska-Wallis H; the rest using the one-way ANOVA analysis . 1 mmHg=0.133 kPa.
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F2. FRFREMBELRBAREREREARNE R EREHLSERTTILL(% ) LB
Table 2.
orthokeratology lenses in myopic patients of different ages

Comparison of the percentage of objective optometric SE change (%) at different times after wearing

Groups Eyes 1 day 1 week 2 weeks 1 month 3 months 6 months 9 months 12 months
33.0 64.5 71.5 72.0 75.0 70.0 67.5 56.5
< 13 years 76
(17.3,46.0)  (44.3,82.5) (51.0,90.8)  (59.3,86.8)  (53.0,90.0) (54.0,81.0) (41.3,78.3)  (35.0,75.0)
33.0 57.5 67.5 67.5 66.0 67.5 66.0 64.0
>13-<18 years 52
(21.3,46.8)  (42.5,70.8)  (49.8,80.0)  (55.3,76.8)  (53.0,82.8) (47.3,80.5)  (39.0,77.0)  (38.0, 82.0)
28.0 53.0 65.0 60.0 64.0 53.5 55.0 58.5
= 18 years 45
(19.0,34.0)  (40.5,70.0)  (44.0,73.0) (47.5,74.0)  (50.0,73.0) (38.8,67.8)  (46.5,72.0)  (46.5,73.0)
ya 391 1.45 2.77 9.17 7.11 4.66 0.63 2.00
P 0.142 0.484 0.250 0.010 0.029 0.097 0.729 0.368

Data were expressed as M (Q,, O;). SE, spherical equivalent. The < 13 years group and the >13-<18 years group lost two eyes' data and one eye's data of

objective optometric SE after wearing orthokeratology, respectively.

®3. FRFHREMEBZRBAREREEARNBE R ERESERZTBTILL (%) L&
Table 3. Comparison of the percentage of subjective optometric SE change(%) at different times after wearing orthokeratology

lenses in myopic patients of different ages

Groups Eyes 1 day 1 week 2 weeks 1 month 3 months 6 months 9 months 12 months
51.5 93.0 100.0 100.0 100.0 100.0 100.0 93.0
< 13 years 78
(37.5,65.5)  (83.0,100.0) (90.0,100.0) (92.8,100.0) (91.8,100.0) (83.5,100.0) (87.3,100.0) (77.5,100.0)
48.0 88.0 100.0 100.0 100.0 100.0 100.0 100.0
>13-<18 years 53
(37.5,66.0) (71.5,100.0) (89.0,100.0) (97.5,100.0) (92.0,100.0) (86.0,100.0) (85.3,100.0) (89.0,100.0)
44.0 89.0 100.0 100.0 100.0 93.5 93.0 98.5
= 18 years 45
(34.5,57.0)  (77.0,100.0) (86.5,100.0) (92.0,100.0) (86.5,100.0) (87.3,100.0) (83.5,100.0) (88.0,100.0)
Ve 1.03 3.17 0.82 1.29 5.16 0.07 0.01 7.93
P 0.597 0.206 0.663 0.524 0.076 0.965 0.997 0.019

Data were expressed as M (Q,, O;). SE, spherical equivalent.

R4 TRFEHKENEBZLREAREMIZEREAREREREUCVA (LogMAR ) LL
Table 4. Comparison of UCVA (logMAR) at different times after wearing orthokeratology lenses in myopic patients of different ages

Groups Eyes 1 day 1 week 2 weeks 1 month 3 months 6 months 9 months 12 months
0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00
< 13 years 78
(0.20,0.50)  (0.00,0.10) (-0.10,0.10) (-0.10,0.10) (0.00,0.00) (—0.08,0.10) (0.00,0.10)  (0.00, 0.10)
0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
>13-<18 years 53
(0.20,0.50)  (0.00,0.15)  (0.00,0.05) (-0.10,0.00) (-0.10,0.00) (-0.10,0.10) (0.00,0.10) (-0.10,0.10)
0.40 0.10 0.00 0.00 0.00 0.00 0.00 0.00
= 18 years 45
(0.20,0.70)  (0.00,0.20)  (0.00,0.10)  (0.00,0.00)  (0.00,0.00) (-0.10,0.08) (0.00,0.10)  (0.00, 0.10)
pa 2.03 1.72 0.38 4.26 0.23 3.26 6.40 8.78
P 0.362 0.424 0.826 0.119 0.893 0.196 0.041 0.012

Data were expressed as M (Q,, Os). UCVA, uncorrected visual acuity.
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x5, TEFWRENEBELBARELEREEAENERHFKELE(D) LK
Table 5. Comparison of the change of FK(D) at different times after wearing orthokeratology lenses in myopic patients of

different ages

Groups Eyes 1 day 1 week 2 weeks 1 month 3 months 6 months 9 months 12 months
0.69 1.50 1.70 1.80 1.70 1.66 1.68 1.57
< 13 years 78
(0.45,1.06)  (0.98,2.06)  (1.10,2.20)  (1.30,2.21)  (1.26,2.30)  (1.31,2.30)  (1.19,2.20)  (1.10,2.20)
0.54 1.20 1.60 1.60 1.60 1.60 1.45 1.40
>13-<18 years 53
(0.34,0.84)  (0.68,1.93)  (0.87,1.98)  (1.10,2.00)  (1.07,2.35)  (0.95,2.07)  (0.93,2.20)  (0.79, 1.92)
0.70 1.25 1.49 1.39 1.40 1.30 1.30 1.36
= 18 years 45
(0.45,0.91)  (0.85,1.70)  (1.09,2.10)  (1.00,1.95)  (0.90,1.81)  (0.93,1.82)  (1.00,1.82)  (0.82,1.83)
ya 2.14 432 2.69 3.81 6.25 5.05 7.57 4.13
P 0.343 0.115 0.260 0.149 0.044 0.080 0.023 0.127

Data were expressed as M (Q,, O;). FK, flat curvature; D, diopter.

*6. FARIFWEMBERBAREMEEARNERHSKELE(D) L
Table 6. Comparison of the change of SK(D) at different times after wearing orthokeratology lenses in myopic patients of

different ages

Groups Eyes 1 day 1 week 2 weeks 1 month 3 months 6 months 9 months 12 months
0.67 1.60 1.81 1.80 1.62 1.70 1.45 1.31
< 13 years 78
(0.31,1.04)  (1.02,2.10)  (1.15,2.50)  (1.28,2.24)  (1.23,2.22) (1.10,2.20)  (0.89,2.10)  (0.66, 1.90)
0.62 1.40 1.89 1.60 1.64 1.70 1.40 1.30
>13-<18 years 53
(0.31,1.02)  (0.73,2.13)  (1.15,2.28)  (1.16,2.18)  (0.96,2.54)  (0.90,2.34)  (0.84,2.10)  (0.84,2.00)
0.50 1.00 1.20 1.25 1.37 1.10 1.20 1.12
= 18 years 45
(0.30,0.81)  (0.74,1.55)  (0.83,1.85)  (0.69,1.79)  (0.68,1.75)  (0.60,1.69)  (0.54,1.53)  (0.47,1.49)
Ve 5.16 11.16 12.14 15.23 9.71 13.70 11.24 5.16
P 0.076 0.004 0.002 <0.001 0.008 0.001 0.004 0.076

Data were expressed as M (Q,, O;). SK, steep curvature; D, diopter.
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