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Comparative Effect of Spectacles and Orthokeratology Lenses on
Axial Elongation in Children with Mild-to-Moderate Myopia
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Saevit Eye Hospital], Goyang, Korea
Jalboneun Seoul Eye Clinicz, Hwaseoung, Korea

Purpose: To assess the effect on axial elongation and associated factors between spectacles and of orthokeratology lens (OK)
wearing in children with mild to moderate myopia.

Methods: A total of one hundred subjects, ranging in age from 6 to 13 years, and with mild to moderate myopia no more than
-4.50 diopters in spherical equivalent, visited our clinic from 2013 to 2015. The OK group (75 eyes) and the spectacles group (64
eyes) were compared and analyzed on the axial elongation and associated factors.

Results: In the OK group, axial length was elongated in 1 year period with a mean increase of 0.24 + 0.29 mm. In spectacles
group, axial length was elongated in 1 year period with a mean increase of 0.42 + 0.20 mm. The statistically significant sup-
pression of axial elongation was observed in OK group compared to the spectacles group (Mann-Whitney U test, p < 0.05). For
OK group, the age of starting OK (Pearson's correlation, r =-0.481, p < 0.05) was the only influencing factor on axial elongation,
which had negative correlation with axial elongation. In spectacles group, the age of starting spectacles had negative correlation
with axial elongation (Pearson's correlation, r =-0.462, p < 0.05) and baseline spherical equivalent, spherical diopter, cylindrical
diopter from manifest refraction had positive correlation with axial elongation. Comparison of axial elongation in orthokeratology
lens group and spectacles group by age groups (6 to 9 years [28 eyes], 9 to 13 years [47 eyes]), 9 to 13 years of orthokeratology
lens group had the stronger suppression of axial elongation (Mann-Whitney U test, p < 0.05).

Conclusions: The OK effectively suppresses axial elongation compared to the spectacles. Although the patients are in age from
9 to 13 years, the axial elongation was effectively suppressed.
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Table 1. Inclusion criteria for data collection
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o, "4 = 167(272h), oAk= 249 (37¢h ol Hat 7
TR |7 13.30 + 2.177090]gich
2 2 % gl YA, @43 AL, ZuEs
w7 (Keratometer ARK-1, NIDEK Co., Ltd., Albignasego,
ltaly), AIEEAA), QPR 9 Q2 2H(AL scan”, Nidek,
Gamagori, Japan)& Alakgom, Aok el o4 9 g
W5 AL, B Rz e ke 7Al
(Pentacam”, Oculus, Wetzlar, Germany)%. AA|3}c}. 2F
& 5 A=Y A7} v A oAV 28 & AlE W
A= -SA7F HEAYR] T A A=E oA AWsial
I, AP HAE ol Elskont & AqtolA] ARSE
Zrabz g mAd 2= LK @ *(Lucid Korea Lens®, Lucid
Korea, Seoul, Korea) 312}, Fargo @ =(GP Specialists Ltd",
San Diego, CA, USA) 232}, Paragon CRT @l *=(Paragon
CRT", Paragon Vision Sciences, Gilbert, AZ, USA) 212}0]
=
A 242 SPSS Version 18.0 (IBM Corp., Armonk,
NY, USA) SAZ=IS o853, Za=dugdd=
T+ FEFY EF WE 9 71 X} analysis of var-
iance (ANOVA), ttest W Mann-Whitney U testE ©]-835}o]
SRlstaict. 1 9] = A IAIE IAE2 Pearson’s

correlation testE Al al, HE EA EAoA A Z

Inclusion criteria

Age: between 6-13 years

No prior history of contact lens or OK wear

Best corrected visual acuity of logMAR O or better
Spherical equivalent: between 0.50 D and 4.50 D myopia

Ocular health status for suitability for OK wear was screened using pre-wear corneal topography

Subjects maintained regular follow-up appointments for at least one year

Astigmatism less than 3.00 D

OK = orthokeratology lens; logMAR = log minimal angle of resolution; D = diopters.
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13A] o|8}= 47¢to]| ). A
& AR PAS FHAAGSAE FF 141+ 0.630)%
B (-0.50~4.50T]=2-E]), USHAHL H+# 048 + 0.21 log
minimal angle of resolution (logMAR) (0.1-1.10 logMAR),

OF=AFS Wt 24.00 £ 0.68 mm (22.50-25.68 mm)Th
(Table 2).
olAGo] A& 28-S A7) Lol 64 oA 134 ©]

Sk= et Lol 8.7 £ LA o, 64] o] 9A] muk
332k, 94 o]A} 134]] o]3}= 31¢te|qitt wAE A&k o
Al THARNSA = FHot -1.23 £ 0.800]-3E(-0.50~
3.75H&E), Uekk g H4t 040 + 0.28 logMAR (0.1-
1.10 logMAR), QF=AR W4t 23.93 + 0.75 mm (22.20-
25.65 mm)$iTHTable 2

Aetdaagasas add Aolel g Az el
A, FHAZSA], YA, A, HEA,
F AuRERAS BANCR fO3 Aot ¢
(independent #test, p>0.05) (Table 2). E3F ZHr=dw
23t ol 2H8 AlZF o, A, FHdl=tSA], U
o, Ay, Bk AUTENAS SANOE GOl
Z}o] 7} ¢l tHLevene’s unpaired independent samples test,
p>0.05). EF 2t 220 QM5 WakeRe Hfol7} Wi
A ¢FFtH(Mann Whitney U test, p>0.05).
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Table 2. Demographics of patients

Z,LE,P%@IJIX Y Z0] oF=Ake. 28 7 24.00 + 0.68 mm,
670EA 24.13 £ 0.75 mm, 1 AR of 2424 + 0.72 mm=E, <t
39 ?}‘ 2 28 A 23.93 + 0.75 mm, 67] LA 24.18
+ 0.83 mm, 1dA]0] 24.36 + 0.79 mm=Z X|&F 02 =7]5)

on, & o BRolA SAXCR {3 Tt S H
CHrepeated-measures ANOVA, p=0.000, 0.000, respectively)
(Fig. ). 197} &4 Z71eFe Ziula 4 WA Al 2ol A
It 0.24 £ 029 mm, QHELoA] FHat 0.42 £ 020 mm=
st A m AR A kol s R 2t A
AE)= 9FARS H QItHMannWhitney U test, p=0.000). E
oF Al n A H Ay} o] 2R & 2 7) 671197t
oF=7) EEE}%% #?# 0.12 + 0.18 mm, 0.24 + 0.14 mm,
2 77} 0.12 £ 0.14 mme} 0.17 +
0.10 mm=& F & /\}o]oﬂ ©03 oA =712 Kt
(Mann-Whitney U test, p=0.000, p=0.000) (Fig. 1). L&}
o) 27] 6400 Hslekt £7] 64U etk v
5 BT A e angdsgelds 64 7How
T3t #po] Qe UEA WHIE B¢ 3(paired rtest,
p=0442), At M= 27] 67 o B2 = ST
£ R TH(paired ttest, p=0.019).

64 o]ellAl 9*1] n|Rh 9A] o] doll A 134] o]tz ++&
Lhro] 1dXE okt WSks mlasl 2 Axf 94| mirtelA
Z“"E}'%X4JL7<‘]E'1]§%% 0.42 + 0.30 mm (289h), HFLLS
0.51 + 0.16 mm (33¢H= 7= o+ Afolof| {23t Zjol&5 B
O] x| QFA|THMann-Whitney U test, p=0.075), 94| o]A}o]|
A 134 ostof| A QhA wskRFo] Zbabad W Hll = atol
A 011 £ 022 mm (4791 27} bAoA 031 £ 0.19
mm (319h) Z7lelglon], ziab A A =4 o)

Orthokeratology lens Spectacles p-value
Eyes (n) 75 64
Patients (n) 60 40
Male/Female (n) 25/35 16/24 0.919"
Age (years, range) 9.1 £ 1.9(6~13) 8.7 + 1.8 (6~13) 0.207°
Follow up period (months, range) 12.94 + 2.11 13.30 + 2.17 0.329°
(8.67~19.55) (10.81~22.34)
Uncorrected visual acuity 0.48 + 0.21 0.40 + 0.28 0.069"
(logMAR, range) 0.1~1.1) 0.1~1.1)
Axial length (mm, range) 24.00 £ 0.68 23.93 +0.75 0.452
(22.50~25.68) (22.20~25.65)
Spherical equivalent (D, range) -1.41 £ 0.63 -1.23 + 0.80 0.151°
(-4.50~0.50) (-3.75~0.50)
Mean K (D, range) 43.26 + 1.45 43.29 + 1.30 0.910

(39.25 ~ 46.50)

(40.25 ~ 46.75)

Values are presented as mean + SD (range) unless otherwise indicated.

logMAR = log minimal angle of resolution; D = diopters.
" test; "Independent r-test.
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A0 &2 Ve tPearson’s correlation, r=0.462, p=0.000).
AFANAE HE 2§ ol 20 AV (Pearson’s
correlation, 7=0.481, p=0.010)E, 1 Qjo] F+HA=]-3-x] U
7] PR, AR o) ARHbIE Relon], £ 2
5% 27] ZHRAE AT QIRIcKTable 3, Fig. 3).

Spectacles (n = 64)

255
25.0
B
E 25
e
S)
c
k9]
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23.5
23.0
Baseline 6 months 12 months
Duration of study Figure 1. Means of axial length in the ortho-
- keratology lens group and control groups over
GTmontth increase Orthokeratology lens Spectacles p-viue 1 year in 6 months period. Values in the table
First 012+018 024014 0.000 are presented as mean + standard deviation
Second 0.12+0.14 0.17 £0.10 0.000*

unless otherwise indicated. *Mann-Whitney U test.
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Figure 2. Comparison of axial elongation be-
tween young and old age groups in orthoker-
atology lens group and spectacles group.
Significantly different axial elongation groups
between A and B (p-value = 0.000*), Cand D
(p-value = 0.001°), and B and D (p-value =
0.000*). *Mann-Whitney U test.
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Table 3. Correlation coefficients (y) and probabilities (p) between changes in axial length and multivariate in orthokeratology lens
group and spectacles group

Orthokeratology lens Spectacles
(n = 75) (n = 64)
Y lrvalue* v lrvalue*
Age at first use -0.481 0.000 -0.462 0.000
Baseline spherical equivalent -0.142 0.224 0.525 0.000
Baseline spherical diopters -0.148 0.206 0.349 0.005
Baseline cylindrical diopters 0.086 0.461 0.377 0.002
Baseline mean keratometry -0.253 0.031 -0.116 0.366
*Pearson’s correlation coefficient test.
A Correlation of changes in axial length and age B Correlation of changes in axial length and baseline spherical equivalent
£ 1.20 Group e 120 Group
= a = Spectacles = Spectacles
2 1.00 - Aﬂgrth;ke{atology lens “; 1.00 o - ~ Orthokeratology lens
¥ ectacles P o . ectacle:
g o e \O‘;thckeratology lens %' to Tae \Onhokeratolcgy lens
- :
S 080 5 E 080 — — y = -0.525"
= B8 b » is
= . B L P,
2 0.60,_3.. : ; = & 060 it
=] - B - o 2 £ FeoinSoroe o
g 0.40\’;\n ot 2 040 v_,'ﬁ?%;;a -
g 0.20 . m g C‘3 g 020.-"2.\‘:‘73\%0 o o
o o
€ 0.00 g g 000 oo g = y=-0.142"
5 S 8 B 8 5 y =-0481* = o 90 = B . y=-0.
S 020 8 8 S 020 e a
g 3 T 5 o 1 2 3 4 s
Age (years) Baseline spherical equivalent (D)
C Correlation of changes in axial length and baseline spherical diopter D Correlation of changes in axial length and baseline cylindrical diopter
= Group — Group
E 1.20 Spectacles £ 1.20 . Spectacles
~ o Orthokeratology lens E, © Orthokeratology lens
[ 1.00 9 « . Spectacles 2 100 4 * - . Spectacles
% ) og = Orthokeratology lens % . oo =~ Orthokeratology lens
o C o
£ g . £ $
~ 0.80 = v =0.349* ~ 0.80 - ~ _ y=0377*
5 o9 C o g > iaasr
g 060-—r e & 0605 y =0.148*
E= 20 0.5 o S 2ol
2 040 . 83293 5 40 4ogao:B
AR TR g "H¥ig .
g 0.20 - 5 g g g 020-? Egawj
.g . o g = =.0.148 s [mo
] 9 , 08004 Y=L ‘» g 8688
(] 0.00 oo g T % 0.00 g B
S L 6 © o 5 Hol
o= 0O 4
O -0.20 e i S 020 o
T T T T T T T T T T
0 1 2 3 4 0 1 2 3 4
Baseline spherical diopter (D) Baseline cylindrical diopter (D)

Figure 3. Graph of Pearson’s correlation between changes in axial length and age, baseline spherical equivalent, baseline spherical
diopter and baseline cylindrical diopter in orthokeratology lens group and spectacles group. (A) Negative correlation between
change in axial length and age in both orthokeratology lens group (p = 0.000) and spectacles group (p = 0.000). (B-D) No correla-
tions between change in axial length and baseline spherical equivalent, spherical diopter and cylindrical diopter in orthokeratology
lens group (p = 0.224, p = 0.206, p = 0.461), but positive correlation in spectacles group (p = 0.000, p = 0.005, p = 0.002).
*Statistically significant in Pearson’s correlation coefficient test (p < 0.05).
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