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Abstract

e AIM. To explore the correlation between eccentricity in
the optical treatment area and tear film function and
corneal morphology after orthokeratology.

« METHODS :Eighty patients (80 eyes) with myopia who
were treated with orthokeratology were selected as
subjects. The eccentric distance, tear film function and
corneal morphology of the patient’s optical treatment area
were detected at different time points before and after
wearing the lens. According to the median eccentric
distance, the patients were divided into low eccentricity
group and high eccentricity group. The differences of tear
film function and corneal morphology at different time
points before and after wearing were compared between
the two groups. Pearson correlation coefficient was used
to analyze the correlation between total eccentricity and
tear film function and corneal morphological parameters
at 12mo after wearing glasses.

e RESULTS: Compared with before wearing lenses, the
corneal surface asymmetry index and corneal surface
regularity index of the two groups were significantly
increased at 1wk, 3, 6 and 12mo after wearing lenses ( P<
0.05). Patients in the high eccentric group were more
significantly elevated than in the lower eccentric group,
and the differences were statistically significant ( P<0.05).
The time of tear film rupture, corneal curvature, basic
tear secretion, and central corneal thickness were

significantly lower, and the differences were statistically
significant ( P<0. 05). Compared with the patients with
lower eccentricity, the patients with high eccentricity
group had more significant reduction in tear film rupture
time and basic tear secretion, and the difference was
statistically significant ( P<0.05), however, the degree of
corneal curvature and central corneal thickness decreased
less (P<0.05). There was no significant difference in
corneal endothelial cell density between 1wk after wearing
lenses and 3mo after wearing lenses ( P>0. 05). The
difference was statistically significant at 6mo and 12mo
after wearing lenses (P<0.05). At 12mo after wearing the
lens, the total eccentric distance was positively correlated
with the asymmetry index of the corneal surface and the
regularity index of the corneal surface (r=0.869, 0.815;
P<0.05). At 12mo after wearing the lens, the total
eccentric distance was negatively correlated with tear film
rupture time, corneal curvature, basic tear secretion, and
central corneal thickness (r=-0.865, -0.745, -0.912,
-0.713; all P< 0. 05), and there was no significant
correlation with corneal endothelial cell density (r=0.185,
P=0.199).

¢ CONCLUSION : The eccentricity of the optical treatment
area occurs at the beginning of wearing lenses. And the
total eccentric distance has a significant correlation with
the changes of tear film function and corneal morphology
after keratoplasty.
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function; corneal morphology
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1.1 335 BB, B 2015-01/2017 -01 78 A B
AR R P 3 A JBE 9 T 5% 1) 75 /D AF I R 3 80 3] 80 HR (AR
FEAEREAT IR AT 734 ), Herh 55 45 ] 45 IR, £ 35 1] 35
MR AE R 8 ~ 15 (F 34 10.3£2.2) %5 25 sk 45 5
-1.00 ~=5.75(F#3.77£0.93) D; M BOEL <1. 25D,
WMLHEOE <0.75D, HOEJE <172 BRB5 8, HERR K 5 B2
Wi T 30 PR R B 3 A A S 9 B T B A S iE A L B
ViR 0 BT A0 A F R 35 00 1 R T A A e
SRR P2 G R B AR 9 38 AR B 16 B 2
AR
1.2 Fi%
1.2.1 AESRENERE APPSR AT, X8
FIOR Ty R Ff RS 1 A % TH Bt ol R % s R 75 46 A
BRI IC %, 76 HEBR BB 28 BAiE 5 , AR L iR A A 45
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A R TE B3
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®1 HREEROCEBVEER (X£S,mm)

Wi)e SR TREOHE KRR
1wk 0.53+0. 19 0.31+0. 15 0.41+0. 18
3mo 0.530. 21 0.310. 13 0.41+0.16
6mo 0. 53+0. 20 0.31+0.16 0.41+0.15
12mo 0.53=0. 21 0.31=0. 17 0.41=0. 17

F 0.975 0.812 1.071

P 0.613 0.533 0. 964

1.2 2RDOEBEMNE XA B HE AR 3 KA
HJE P e, 398 BB A% 0 o e 0 T 00 O PR S 1
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T 7 ff RBS T 23 Ay R 18 R0 0] 14 48 %K (surface regularity
index, SRI) | F 5 3% M JF XF FR P4 38 £ ( surface asymmetry
index, SAI) ; i@ i< 3 £l VH W& 40 W6 30 56 ( Schirmer [ test,
ST v) A At vH V& 4o o 1 5 VH IR A 2L ) 8] ( tear break —up
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rank MG I 22 5 BN ZE M Z N ZE R A Cox H 4 X
W B R DL P<0.05 NZESAGHFE X,
QKR
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12mo 37 S U B 25 4 0. 53mm, K S i U FE 25 >0. 53mm
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0. 53mm [ E AN AAREE (R C2H (40 11140 HR) . s Jm 45t
] O S oA, 2 R F I L (P>0.05) , L& 1,
2.2 MABRERENGEEIAEMILR WERS, A
B BUT FIEERITHWE 53 W i U3 (F = 5. 965 4. 133, 8
P<0.01; F,y;, =5.107 5. 259, ¥ P<0.01) , 5 8 5% /i AH
b, 85 1wk ,3 .6 .12mo B4 B RS BUT FIFERLETH R 4
Wi B RRAIG , 25 A SRt B L (P<0.01) s BBR fR
1wk,3.6 .12mo, P20 B 3% BUT FIELRITH I 4> Wb 40 N A
[ HSF (1) g, T 9 B, 25 S8 o Ge 2478 L (P>0.05) , Hi
JE i O 2H FR B BUT A0 35 Bl T 980 20 0 2 50 11 38 A 0 &4
i, R AE SR L (P<0.001) , W% 2 3,
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*2 WABEHENE BUT BLLE (x£s,s)
205 BT HWBEE 1wk BB 3mo WL 6mo HWBE)E 12mo
A7 B g 0 2 10.33+1.97 7.28+1.41" 7.30+1. 40" 7.29+1. 41" 7.28+1.39"
o B 0o 2 10.45+2. 01 6.16£1.21" 6.15+1.19" 6.16+1.20" 6.17<1.21"
t 0.535 4.165 3.991 3.713 3.822
P 0.611 <0. 001 <0. 001 <0. 001 <0. 001

T AR BE MO 28 < SR B S <. 53mm 5 5 BE AR Co2H < B0 O B B9 >0. 53mm " P<0. 01 s [F]ZHBRAE T

®3 MABRFHRENEEMBRSWENLLE

(xS, mm/5min)

211531 BT AT WELE 1wk WS 3mo WIS 6mo IS 12mo
AR i 20 15.712. 63 13.43+1. 43" 13.42+1. 47" 13.43+1. 49" 13.421.48"
1o B D0 2 15.63+2. 59 12.05+1. 76" 12.04+1.75" 12.01+1.78" 12.03+1. 77"
t 1.134 3.974 3. 685 3.893 3.795
P 0.519 0. 001 <0. 001 <0.001 <0. 001
T AR IO 2 B O R B8 <0, 53mm; 17 BE O - SV EE B9 >0. 53mm " P<0. 01 vs [F]ZH 34551
*4 HWMABHFHENG SRI IR x*£s
21151 AT WELE 1wk WS 3mo WIS 6mo IS 12mo
AR g 20 0.27+0. 08 0.34=0. 15" 0. 34+0. 14 0.3520. 14" 0.34+0. 15"
1o B0 2 0. 26+0. 09 0. 48=0. 16" 0. 48+0. 15" 0. 46+0. 16" 0.47+0. 16"
t 0.351 3.722 3.751 3.934 3.862
P 0.717 0. 001 <0. 001 <0.001 <0. 001
T AR IO 2 B O B8 <0, 53mm; 17 BE J O - SV BB B5>0. 53mm " P<0. 01 vs [F] 20 34551
*=5 WHBEFIEIG SAl HILLE x*s
21151 AT WELE 1wk WS 3mo WIS 6mo IS 12mo
AR g 20 0.400. 11 0.45+0. 10" 0.45+0.11" 0.4420.11" 0. 44+0. 10
1o R0 2 0.40=0. 12 0.57+0.19" 0.57+0. 18" 0.58+0. 17" 0.57+0. 18"
t 1.913 4.454 4.815 4. 663 4.355
P 0.334 <0. 001 <0. 001 <0.001 <0. 001
T AR IO 2 B o B8 <<0. 53 mm; 17 BE f O - SO BE B9 >0. 53mm " P<0. 01 vs [F]ZH 34551
*6 MARFABEWEAERRNILR (x%s,D)
2053 g RIS 1wk S 3mo RIS 6mo RIS 12mo
ARG g 20 43.51%1.59 39.75+1. 83" 39.75+1. 85" 39.71x1.83" 39. 68+1. 81"
T AR O 2H 43.46+1. 51 41.14%1.57" 41.15%1. 56" 41.12+1. 56" 41.13%1.57"
t 0.975 3.810 3.792 3. 831 3. 848
P 0.733 <0. 001 <0. 001 <0.001 <0. 001
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2.3WAEREREERERSHILE WEas,
FEE SR SATL FA RSN 38 v ol g BEEJEE 1851 JBE PR 12 440 i 2%
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7.736, % P<0.01; F,y, = 5.261,4.101,6.513,5.733
5.591,%¥1P<0.01), 5B FIAH L, W5 1wk,3.6,
12mo P41 F 35 1) SRI,SAT ¥ 8 Ft i, 22 R 39 it
B X (P<0.01) ;3555 1wk,3.6.12mo, M4 5 # 1Y SRI,
SAL 41 IS TR A 0] 5 P G FL %, 22 R R GE T4 L (P>
0.05) , H./= B f o4 H 35 Y SRT SAT AR i O 2H i, 22
SIS E X (P<0.01) , WK 4 5, SEBRIMHELL,
WIS 1wk ,3 .6 .12mo P41 54 1Y A 8 il 2R A o £ B R
JEY IR FEAG, Z R A ST E L (P<0.01) ; B 5
1wk ,3 .6 .12mo , P2 £ 1) AR RSl 236 | vl ok A 682 135 4 N
AN IR (B) S P LA, 22 R TSI 2E R L (P>0.05) , L
6.7, SEAHIAHI, B )5 6. 12mo W 4H & 3 1Y £ K

VA 2 240 L 28 5 J SRR AR, 252 A e T L (P<0.01) ;3
BEJE 6 . 12mo, {5 i 0o 2 58 5 1 ) J5E PR Rz 44 R 2% B v
TR RO, 22 A G2 # 3 L (P<0.01) , L3 8,

2.4 RROEESEBENGER AERSIERIOEXLE
A BFE B BG 12mo, L0 B 25 SRILSAT # 2 1E A1
X (r=0.869.0. 815, P<0.01),5 BUT . f i 2= Jhl
THIR A3 0 2 vp e ff I JRE B 24 5t 47 KOG (r = - 0. 865,
~0.745 .-0.912 ,—0. 713, 3] P<0.01) , 55 £ 5 PN iz 40 if 2%
BE R UL A (r=0.185,P=0.199) , WL 1 ~7,

2.5 HEFMREER BEUIHIN, AL B H I KIE KA
1 18% (14/80) , Hith 10% (8/80) B & K BLAY I &
i A FA I b R A543, 4% (3/80) Ho 3 14 W LA I R N
SEIER 4% (3/80) B B U B IF B E by T 52 R
o, RHEBAER ABGUUEY AR A s 54
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R7 PMABREHRINEPRAKREENILE

(X£S, pum)

205 BT HWBEE 1wk BB 3mo WL 6mo HWBE)E 12mo
A7 B g 0 2 545.37+32. 59 512.38+29. 22" 513.83+28. 54" 513.53+28. 40" 513.91+28. 81"
o B 0o 2 545.16+32. 20 533.35+29. 56" 533.63+29. 32" 533.15+29. 13" 533.29+29. 61"
t 0. 859 3.192 3.021 3.059 3.042

P 0.396 0. 002 0. 003 0. 003 0. 003

TE ARBE D Oy 2L - BV Lo <0, 53mm; i BE i 4« S I B2 >0. 53mm

"P<0. 01 vs [F]£H 8455 R
(X%S,4~/mm*)

*8 MAREFRENEAENRARZTENLR

205 EIREA ) BB S 1wk BB 3mo WL 6mo HWBE)E 12mo
ARG g 0 20 3345.51+128. 10 3341.28+127. 85 3337.06+128.54  3179.70+127. 68"*" 3161.19+127. 13!
e B 0o 2 3346. 17+132. 53 3343.39+133. 33 3340.81+133.16  3296.45+133.51""" 3279, 67+133. 29"
t 0.933 1.041 0. 990 3.997 4.115

P 0. 459 0.913 0. 661 <0. 001 <0. 001
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4 10.00f

050 0.60
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JE(
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o 540,00}
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, 520.00¢
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500.00f
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DEEBEShRFEEENEXES,
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x9 BEEREHERENREEZESN

A B SE Wald x* P HR(95% CI)

AR 0.171 0.254 0. 454 0.253 1.186(0.722 ~1.951)

P51 0.156 0.715 2.163 0.116 0. 856(0. 420 ~1.744)

ot 0.224 0.251 0.796 0.372 11.251(0. 765 ~2. 047)

SRR 0.270 0.252 1. 154 0.283 1.310(0. 800 ~2. 146)

HEHRHR 5% 1.531 0.313 6.334 0. 097 0.591(0.343 ~0.731)

g Lo B 5 1.423 0.526 7.431 0. 006 0.239(0. 085 ~0. 668)

F10 BEEEHRENSEESH

AR B SE Wald y* P HR(95% CI)

GRic 0. 089 0.320 2.058 1.981 1.093 (0. 584 ~2.045)

51 1.753 0. 361 3.509 1.011 0.799(0. 808 ~1.211)

Bt 1.013 0. 699 2.351 1. 629 1.039(0. 714 ~1.061)

G ERE 1.535 0.712 3.670 1. 366 0.935(0. 866 ~1.139)

HE AR AR 5 o 1.158 0.379 3.149 1. 021 1.235(0.702 ~1.390)

N 1.121 0.411 5.733 <0. 001 1.031(1.095 ~3.113)

3600.00 AR B, B A R T 5 )5, o0 I B8 Jo iH g AR
< o . 1k, X 5 WA B FT 4G R — 80, WE S o B R K A
£ 50 e« “m ° . YRR A By, 5 025 1 TR G 3R S R i LR 2
5 o000 ee * . SR IETE . ATFGE S 3, AR ) G o B 6 10 8 1 OB
& ARV A Twk,3 .6 12mo ffy BUT 15 Al TH 0 43 M5 fk 14 50 5 iy 1
g 3300.00 " . '. ..' . SRR, HLS O R R IR R AR T O B 2 R A
Z 3200.00| W@ . . JESERIE 5 4 X TH B D) 8 7™ A= 5 e, HGT Do B 2 K A R
= -~ ° THREDDRE RS2 M B S, AHOCHE i s, SO BE 25 5
stoo.cop ¥ ¥ °° BUT S5l TH ¥ 43 W it 247 52 M OG , FE ukmg 250 00 2

0.30 0.40 0.50 0.60 0.70
KR 0 BB 25 (mm)

B7 BRUOEBSHEERENRAREENHEXESH,
107 ] =
j l_‘_l_.

0.8} e

0.6

BB %

2
~

ook T PRk

0.00 2.

6.00 8.00 10.00 12.00
iy 15 (mo)

8 MAEBEALELEXRMIE,

ot

0 4.00

27T HEERENHEXBAZSH LI UTNES L4
FF R Ry PR AR 8 17 AR S R U R b 0T 7 A AL T 5 e A
KEAELS M5 BOE  SERER BT HE ZR IR 5% s 12 i Lo R
B TR R Z N E Cox BT, 45 58 WoR RO
PEE s m B S RAEIJFRIEMNRER R (P<
0.001),L729 .10,
3 itit

JEYEAIE BR300 A e d s SR B R T BE
VR Y R ERN A O gl 2 R o IR S L
A R A RO (TP AL 5 62RO
AREW)EA5 TR, R A A D 5 A 0, X R IR I 2
23 TH D) fig Je A B2 A G R /b

PR Ry 3 B 5 TH VRO Bh i 42 & AR AR AL, s T TH R B R E
PE o FRATTAHTIA R AT B2 H T O PR B 8K, A IR IR TR 455
XoF A1 BRI 25 (405 Wi 6 A, YH VR IE 0 68 AS R D, %o YH RS ) g
Y5 Ml 7K

SRI 2 P £ 1155 2% 1 B0 00 4 ) i 4, ORI B R, 3%
HH F 536 B I 25 O BRI, SAT & PEH £ I 2 i % R
P FE A, LA (AR, e I A IR I A X R, A58 &
P, 5B RTA H, BUBE S 45 N R] 5 R A SR, SAT 241
St L O R AT O £ T R R
AT HE R, B O FE B 5 SR SAT #J2 IEAHC, #2
TSR IR AR R TR T TV 285 R A S R DU AN X R 2 e
s H 50 2 5 B A S RO B B R, A I
B AU 8K, Kobayashi 258 i BF 52 [ £FIE 52, it 8
FANEIRIE AT , SR A1 SAL T i1, A K #f JIE 98 T8 55 2> fii #1
MR B A, BUAN , ARWFSE 0 88 5 251 B ) A
FEE RN 22 v ol g B RS R A S A T A, AL o
ARl N e Y S N (- 22 il N g S
W BRSBTS R R B M BRI | R
AR R SR T T B A BT A R A A
T AL LA 51 . ST, AS A OO0 25 1Y) 28 3
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