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Effect of peripheral plus ring diameter and its relationship with pupil diameter on axial elongation in myopic
patients after wearing orthokeratology lenses
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[ Abstract] Objective To investigate the effect of peripheral plus ring size and its potential associations with
pupil diameter (PD) on axial length ( AL) elongation in myopic patients after wearing orthokeratology lenses.
Methods A case-control study was conducted. One hundred eyes from 100 myopic patients who underwent
orthokeratolokgy lenses fitting were enrolled at Beijing Ming Vision and Ophthalmology from January to June 2020. AL
and central corneal thickness ( CCT) measurements were obtained using Lenstar LS900 ocular biometry, and steep
keratometry ( Ks) , flat keratometry ( Kf) were assessed using the TMS-4 corneal topographer. The patients were
divided into larger peripheral plus ring diameter (LPPRD) group consisting of 55 eyes with PD<PPRD-0.9 mm and
smaller PPRD (SPPRD) group consisting of 45 eyes with PPRD-0. 9 mm <PD<PPRD+0. 9 mm based on PPRD and
PD sizes in the tangential difference map. Differences in the above parameters before and after wearing orthokeratology
lenses were compared between the two groups. The study followed the Declaration of Helsinki. The study protocol was

approved by the Ethics Committee of Ineye Hospital of Chengdu University of Traditional Chinese Medicine
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(No.2021yh-008). All the subjects and their guardians understood the purpose and method of the study and signed
the informed consent voluntarily.  Results The PPRD of LPPRD group was (5.15+0.37) mm 12 months after
wearing orthokeratology lenses, which was significantly higher than (4.75+0.32) mm of SPPRD group (¢=0.214,
P<0.01). The elongation of AL at 3,6,9 and 12 months after wearing orthokeratology lenses were (0.13+0.07),
(0.23+0.11),(0.31+0. 13) and (0. 36+0.41) mm in LPPRD group,and (0.06+0.05),(0.11+0.06), (0. 14+0.07)
and (0.17+0.08) mm in SPPRD group, respectively. There were significant differences in AL elongation at different
time points after wearing orthokeratology lenses between the two groups (F,,,, =30.527,P<0.01;F,  =16.528,
P<0.01) ,and the AL elongation at different time points was smaller in SPPRD group than in LPPRD group, showing
statistically significant differences (all at P<0.01). Compared to before wearing orthokeratology lenses, Ks and Kf
were significantly smaller and CCT was thinner 3,6,9,and 12 months after wearing orthokeratology lenses in both
groups (all at P<0.01). There was no significant difference in Ks, Kf, and CCT between the two groups (all at
P>0.05). There was no significant difference in PD at different time points before and after wearing orthokeratology

=1.133,P=0.293;F, =231.427,P=0.112). Conclusions The size of

peripheral plus ring and its relationship with PD are key factors influencing the AL elongation rate in myopic patients

lenses between the two groups (F,,,,

after wearing orthokeratology lenses. With smaller PPRD , patients have slower AL elongation and better myopia control.
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Figure 1 Schematic diagram of PD and PPRD A :LPPRD group (PD<PPRD-0.9 mm)
group (PPRD-0.9 mm<PD<PPRD+0.9 mm)
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Table 1 Comparison of demographics between two groups (x=s)

iRl 1134 ik (%) SE(D) AL(mm) PD(mm) Ks(D) Kf(D) CCT(pm)
LPPRD 4] 55 10.43+1. 67 -2.63+0.97 24.61+0. 87 3.94:0. 42 43.99+1.19 42.79x1. 10 545.1430.75
SPPRD 41 45 10.30=1. 09 -3.00+1.25 24.56x1.01 4.040.27 44.22£1.20 43.05£0.91 554.83+31. 84
il 0. 380 1.590 0.286 -1.334 -0.937 -1.088 -1.376
Pl 0.705 0.115 0.755 0. 185 0.351 0. 280 0.173

T (JSL A ¢ K2 %e)  LPPRD BB R 3 42 s SPPRD B0/ B SR 30 4% 5 SE - S U BR B L 5 AL HRA K B2 5 PD - i L BLA% 5 Ks « Sy JBREBE Ui il 3 5 Kf .

1 153 il 3% 5 CCT . Hp e it 5 B

Note: (Independent samples i-test) LPPRD:larger peripheral plus ring diameter; SPPRD :smaller peripheral plus ring diameter; SE ; spherical equivalent;

AL :axial length; PD:pupil diameter;Ks:steep keratometry; Kf:flat keratometry ; CCT: central corneal thickness
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Table 2 Comparison of AL elongation at different time points after wearing

orthokeratology lenses between two groups (xxs,mm)

B R A R ) AL K

il R %

34A 61 H 91™H 1244
LPPRD 4] 55 0.1320. 07 0.23+0. 11 0.310. 13 0.36=0. 41
SPPRD #{ 45 0. 06=0. 05° 0.11x0.06" 0.14+0.07" 0.17+0. 08"

T F oy =30.527,P<0. 015 Fy = 16.528,P<0.01. 5 LPPRD 41 [t ,“ P<0. 05 ( T & i 4 %

ROy 225047, LSD- k) AL:HRAIC s LPPRD - BOK 8 fE 35 B 4% ; SPPRD - B/ 2 fE 31 B A%
Note:F,,,, = 30.527,P<0.01; F, . = 16.528, P<0.01. Compared with LPPRD group,*P<0. 05
AL; axial length; LPPRD: larger peripheral plus

(Two-way repeated measures ANOVA | LSD-¢ test)
ring diameter; SPPRD ; smaller peripheral plus ring diameter

RI 2HNEFRREHRABRERENETERE S Ks b8 (x£s,D)

Table 3 Comparison of Ks at different time points before and after wearing

orthokeratology lenses between two groups (xxs,D)

FFHT S AS [R] B ] £ Ks

45 MR %

WEET O WBE3AH MBE 6 MA MBS 9MA MsE 1210 A
LPPRD 41 55  44.01£1.20 41.58+1.57" 41.60+1.54" 41.54=1.47" 41.65+1.57"
SPPRD 4l 45  44.22+1.20 41.94x1.62" 41.98x1.54" 42.15+1.69" 42.17x1.77"

T F g =2.011,P=0. 1635 F .y =259. 383, P<0. 01. 55 #ii4 Aif H e ,* P<0. 05 (2 &2 i 5 W [ 2

2503 BT, LSD- K3 ) K- f BEBE R il %< ; LPPRD - 55K B 45 BF H 4% ; SPPRD - B/ N BS SR R H AR
Note: F =2.011, P =0.163; F = 259.383, P < 0.01. Compared with before wearing

group ) 5 time

“P <0.05 ( Two-way repeated measures ANOVA, LSD-t¢ test)
keratometry ; LPPRD : larger peripheral plus ring diameter; SPPRD :smaller peripheral plus ring diameter

orthokeratology lenses, Ks: steep

Fd4 2N EAFRREBAERERENSAE N E R KE LR (x£5,D)

Table 4 Comparison of Kf at different time points before and after wearing

orthokeratology lenses between two groups (xzs,D)

] , L A O D Ko
#4151 E — — — —

Wy WBUE 34 WEIUE 6 H MBI 941 MEE 12 4]
LPPRD 4 55 42.80+1.10  40.61+1.59" 40.55+1.51" 40.42+1.39" 40.52+1.49"
SPPRD £ 45 43.07+1.27  40.88+1.72" 40.79+1.81" 40.90+1.64" 40.92+1.83"

i F gy = 1.358,P=0.250; F ., =352.529, P<0. 01. 5 #li B LL %8, P<0. 05 ( T 42 I 1 19 (B 2
243 HT, LSD- Kade)  KE: ff BT 1 5% ; LPPRD 86k 5 £ B B 7% 5 SPPRD e/ s S 3 H

Note: F,.,,, = 1.358, P = 0.250; F,. = 352.529, P < 0.01. Compared with before wearing

P < 0.05 ( Two-way repeated measures ANOVA, LSD-¢ test) Kf. flat
keratometry ; LPPRD ;larger peripheral plus ring diameter; SPPRD ; smaller peripheral plus ring diameter

orthokeratology lenses,

RS 2HNEAFRREHAREREINESERE S PD b (xss, mm)

Table 5 Comparison of PD at different time points before and after wearing

orthokeratology lenses between two groups (x=s, mm)

WBE T A (7] B E) A PD

215 M % -

i WEE 3AA WS 6N WS 9N A WS 121A
LPPRD 4 55  4.06£0.32  4.1320.29  4.16%0.31  4.15:0.34  4.14£0.28
SPPRD 40 45  4.1120.39  4.160.31  4.1420.29  4.170.32  4.160.34
Wi F = 1. 133,P=0.293; Fyy =231.427, P=0. 112( S PPN % ) 2540 4F)  PD: AL

FA2 s LPPRD : 8RB R 3R H A2 ; SPPRD /N ES R 3 L AR
Note: F,,,, = 1.133, P = 0.293; F, = 231.427, P = 0. 112 ( Two-way repeated measures
ANOVA)

plus ring diameter

PD :pupil diameter; LPPRD :larger peripheral plus ring diameter; SPPRD : smaller peripheral
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Table 6 Comparison of CCT between two groups at different time
points before and after wearing orthokeratology lenses (xs,um)

B TG N F ) AL CCT

gl 1353 " = .,, ~ _

St i WHR3AA  WER6AA  WEEOANH WER124H
LPPRD 4] 55  545.45:30.94 532.82x30.59" 535.25£31.65" 537.25:32.74"  537.44x32.36"
SPPRD 41 45  553.18+35.94  540.91x36.10° 541.73+36.64" 542.00+37.07" 542.87+37.05
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Note: F,.,, = 8.038, P = 0.365; F,. = 102.228, P < 0.01. Compared with before wearing
CCT: central
corneal thickness; LPPRD: larger peripheral plus ring diameter; SPPRD: smaller peripheral plus ring

orthokeratology lenses,"P < 0.05 ( Two-way repeated measures ANOVA, LSD-¢ test)
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