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Abstract

¢ AIM:. To investigate the characteristic changes of ocular
surface and meibomian gland function after strabismus in
adolescents and analyze the related influencing factors.

* METHODS : Retrospective study. Totally 168 cases (224
eyes) with strabismus surgery in our hospital from
January 2019 to December 2019 were selected as the study
objects. According to the surgical incision, all patients
were divided into the limbal incision group (group A, 54
cases, 78 eyes), trans-muscular terminal-incision group
(group B, 48 cases, 62 eyes), and near-fornix incision
group (group C, 66 cases, 84 eyes). Based on the
number of muscles involved in the operation, patients
were divided into single extraocular muscle group (68
eyes), the double extraocular muscle group (106 eyes)
and three extraocular muscle group (50 eyes). The
children’ s eye surface health were evaluated. Other eye
index such as lipidlayer thickness (LLT), tear meniscus
height ( TMH ), corneal fluorescence staining score
(CFSS), tear film break up time (TBUT), tear secretion
(S | t), and meibomial gland opening were analyzed by
Lipiview eye surface interferometer.

e RESULTS. The eye surface and meibomian gland
function presented no significant difference in groups after
surgery 1wk. Postoperative 1mo, ocular surface and
muscle operating meibomian gland function were
improved significantly ( P<0.05), which TBUT in group B
was obviously higher than that of group A (P<0.05), and
0OSDI, CFSS, TBUT in group C were significantly better
than that of group A (P<0.05). TMH of children in two
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groups was significantly higher than that of a single group
(P<0.05), three children OSDI is higher than a single
extraocular muscle group ( P<0.05). Three month after
surgery, the children with ocular surface and meibomian
gland function were compared with postoperative 1wk and
1mo improved significantly ( P<0.05). Among them, the
OSDI, LLT, TMH, CFSS, TBUT and S | t of children in C
group were significantly better than that of group A ( P<
0.05). And TMH, CFSS, S | t and meibomian gland
orifices in other two groups were better than that of group
A (P<0.05), double extraocular muscle group and three
extraocular muscle group of children with meibomian
gland orifices were lower than single extraocular muscle
group ( P<0.05). OSDI, CFSS and meibomian gland
orifices score of children had significantly correlation with
the surgery involving muscle number ( P<0.05).

e CONCLUSION: Ocular surface and meibomian gland
function recovery of children in the fornix incision group
were better than that of corneal limbus incision group and
across muscle check incision. The ocular surface and
meibomian gland function recovery of children with single
set were also better than that of children with two and
three. Thus, taking nearly fornix incision and decreasing
the number of the surgery involving the muscles was
helpful to ocular surface and meibomian gland function
recovery in the youth eye strabismus surgery.

* KEYWORDS:: strabismus; eye health; meibomian gland
function; analysis of influencing factors
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Z ISR TFAR ARSI D 6855 77 R JT % LR = A
H6: A5 B I R A AR IE AR AL A AT /0 ) S SRR |, B
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L IRTCR LR J5 IR 28 S 06 A AR D BE AR fb X A J5 7 3
Ke2pWy g A B HAT — 2 W48 5 2 0, AWF5R LLRHIL R
IUVERBFFERT G 276 BH T AR LR R B e 6
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HRAH A IR A A 55 5 (4) IR IR BERISE R . HEBR bR o -
(1) B IFH AR AR &, A JGIR IR A BB 55 5 (2)
RN, <6 % 35 (3) ANRETC & A M T ik #i i i A
Ho RIEFARYIOH 168 418 IL5 R ARG Y] 2 (A
41,54 41 78 HR) , 55 28 1] 36 MR, % 26 fi] 42 R 41 6~ 18
(F#49.24+2.37) % ; B AL 3w U 1 4 (B 4, 48 4] 62
AR), 5 25 41 30 BR , 4 23 1] 32 HR , 4E#% 7~ 18 (SF1 9.36+
2.05) % ;TS @Y 41(C 41,66 1 84 HR) , 55 32 fi] 40
MR, 2z 34 ] 44 R 41D 6~ 18 (FF3 8.97+2.46) % . =4
AR LB AR A — OB 22 S M T g i B (P>
0.05,3% 1) , HA R M, Ao B e Z i 2
¥, I 5 RILEL I NZT TSR E
1.2 7%  ARJ5 1wk, 1 3mo 485 Ge 45 4l B LR % K 1
PRI REAH S HE B, HER AR S5 A [ B[] b 3R 48 b 9 742
A6, 73 BT RHIL T AR KT IR A A IR D RE Y52, (1) HR &
R DAL . R FH IR G PE 0 78 20 (ocular surface disease
index, OSDI) 1Al 2 2 HR A HOIR A0 , 1 AT 12 SRR,
AL FE AR ERAE R L F IR 3 MR BE 5 & 3 A J7 i, st 3t
100 73, PP 0~ 12 Jp KRR TEAEIR , 13 ~ 32 73 WA 2
FEREAR 33~ 100 43 BDAT ™ S AR, (2) TH AR AR BT )2 I8 i
(lipidlayer thickness, LLT) R LipiView IR 2 m T ¥ 4Y
(tear Science) #E47 LLT f U, Bk & 3 ¥k, HOEH1E,
(3) {H & (tear meniscus height, TMH) PEA% ; 5% FH 24 it
%I (TOPCON SL-D7) M %% B fBe T 1 25 I 3% i ey f T
B B 25 DIty A2 A B TH WO B B . (4) FAIRE b Ok
Ye a7 ( corneal fluorescein staining score , CFSS) B 1%
DGR PTG SN TE AT T WL i L fe 4 1
B, SR Oxford PEAMTE AT PEAN , AL 3 /R,
TR S5 B S 235 FRE RN £ o, 4 e o ™ B PR B R 4 B O
0~5 73 A YOV I3 =R RS0 B AR b e |
5 R B S 5 S GRR A5 S B R
M) S 4 IR, BRI USSR G Rk g
R LRI IAE, To g 8 Sy B P 4 BRIl i 1S 5
i, (5) VH B 2403 ] ( tear film break—up time, TBUT) :
¥ 1% 5O CFR N 2L T T T K45 B N, B i 2E iz IR
3 YR W AR O 2 B T R, PH 2R BT 0 B DI L 4 A I
HITHIE IR F 5 BRI b T AD R i, 2O R et
PR TH S 1A 11 B — A T BRE R B[], A 3 Ok O3,
(6) JHE 531 A6 25 . Schirmer T 3036 (S T ) #4545 Smmx
35mm JEARSE — i 2 T NI A 1/3 S5 (O SRR
24) , <10mm/Smin WRRIHW M WA L . (7) B AR R IT H
VAL He e MRS G L B AT R e Al it 5 AT 1 4
0, F 38 T G AR AR 11 A S B R 3/ N R R 3 s W)
71N WS SRR T 10 3845 5 5 TG 43 A 10 I 3 U] 4 7% B A i BHL2E
BIT0~5 57 BEARBRF 0 BARPESFREAN T .0 43 B8
XA ER IR TC I3 WA 5 1 43 o 1 A BRAR Y BR300 52 4
2RI B W5 3 433 N IRAK B W 54 4y
4 AR I WA 55 48 o5 A BRI I IS
et AT R SPSS 21.0 X Rt 4T 8834
THE ORISR N x4s Fon RABRE R 200, 55
DN 540 A o O ) s 04 O 22 40 A, R L B AT
LSD-¢ K%, THECFORER IR K5, SR Pearson AHG
PEIFHT VAl TR B £ BB LHR 3 K G Al i D RE 1Y
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1 ZABE-REMILE

o P51 AR 0SDI LLT TMH CFSS TBUT STt i AR R TT

T (B W) (xxs ) (XESAF) (XES,nm) (XES,mm) (XS 4Y) (XES)s) (XES mm/Smin) (XS, 4Y)
A4 28/26 9.24+2.37 28.22+4.74 70.54x4.75 1.97+0.58 8.31:£0.32  3.63+1.06 8.45+1.65 1.29+1.04
B4l 25/23 9.36£2.05 28.36x5.01 71.0224.85 1.99+0.57 8.25x0.30 3.42+1.11 8.53x1.72 1.41£1.15
cHl 32/34 8.97+2.46 27.98+4.84 70.82+4.68 1.98+0.55 8.45:0.34 3.52x1.15 8.39+1.46 1.36+1.22

A W ATAESYI DA ;B A AT IR Y D H ;¢ A ATIES Y 04,

*2 AREAERE=HEERRERETIRINA L xts
bR Hi i) A4(78 HR) BZH (62 }) CH (84 HR)
OSDI(4)) ARJG 1wk 26.16+5.14 25.77+4.54 25.04+4.41

A5 1mo 20.83+4.38" 19.06+4.11° 18.34+3.82"°
AJF 3mo 14.28+3.78"° 13.85+3.42"° 13.04+3.61""°
Foypy =21870.426 Fypy =29302.315 F oy = 7.734
P43 <0.01 Py <0.01 Py <0-01
LLT(nm) RIF 1wk 74.24+3.83 73.784.19 73.85+3.92
ARG 1mo 77.57+4.07 76.86%3.58" 78.07+3.46"
ARJF 3mo 80.08+3.09" 80.46+3.19" 81.24+3.22%
Fogpy = 17324.243 F oy = 14242.074 F oy =9-242
Py <0.01 Py, <0.01 Py <0.01
TMH (mm) RJE 1wk 1.75+0.73 1.89+0.68 1.84+0.70
AR5 1mo 1.50+0.56" 1.4320.61° 1.52+0.61°
ARG 3mo 1.37+0.60" 1.31+£0.59" 1.45+0.51"
Fuy =383.23 F oy =73.42 F oy = 5-973
Py <0.01 Py, <0.01 Py <0.01
CFSS(41) RJG 1wk 11.53+2.33 11.57+2.28 11.38+1.42
ARJE 1mo 7.22+1.18" 7.04£0.50" 6.82+0.81"°
ARG 3mo 6.45+0.65"° 6.31+£0.47" 5.88+0.54"
F oy = 1263.733 F oy = 246.644 F gy = 7-036
P17 <0.01 P47<0.01 P i <0.01
TBUT(s) RJF 1wk 4.31+2.26 5.23+3.15 5.46+3.71
AJG 1mo 7.53+4.36" 9.42+4.56"" 10.14+4.21"°
ARG 3mo 10.24+3.42"° 10.81+4.47"° 11.54+4.96"°
F oy =20636.633 Fy = 15363.237 F oy = 7-0356
P17 <0.01 P417<0.01 P i <0.01
S 1 t(mm/5min) ARG 1wk 8.75+1.16 8.77+1.27 8.31+1.40
ARJg 1mo 15.62+1.44° 15.48+1.18" 15.35+1.37°
AR5 3mo 15.01+0.82"° 14.69+0.77"° 15.52+0.62""
Foypy =5519.323 Fuyy =6713.42 Fogppeaiy = 6511
Py <0.01 Py <0.01 P gy <0.01
I AR I H NERRTS 1.50+0.43 1.42+0.32 1.47+0.30
Wk (43) AJE 1mo 2.45+0.81" 2.28+0.67" 2.33+0.62°
AJG 3mo 3.49+1.09"° 3.54£0.98"° 3.60£0.87"°
Fy = 12256.596 F = 10735.24 F oy = 8346
Py <0.01 P <0.01 Py <0-01

WA W ATAREGDI OB A AT D] 4 C 4 ATIE S Y] T4, P<0.05 os [HAIAR)E 1wk; P<0.05 vs [RIZAARJG 1mo;°P<

0.05 vs A 4,

2R

CARAFAMOERERREBRWEIELEE RS
Iwk, =4 B LR R M i M B D e C M B 22 5% (P>
0.05), RJ& 1mo, =41 JL OSDI ¥4 . TMH , CFSS # A
Jii Twk 746 B8 R B R AR F O BE 4> (LT S Tt il
TBUT &% FT+(P<0.05) , 4l b &3, B HEILAR)G

Imo TBUT BB & T A 20 ( P<0.05) ,1fi C 4B ILARJG 1,
3mo OSDI ., CFSS $£43 & TBUT & #L T A 41 (P<0.05),
ARJG 3mo, =2H H LIRS HE AR IR T EXHL 1wk, 1mo A &
FE (P<0.05) ; H ¢ 418 JL OSDILLT , TMH ,CFSS
TBUT STt BB T A4, ZRBESEIF¥E XL (P<

0.05) 0.3k 2,
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£3 AEREMEFARRFRNASSSILRERRRIERDELR NS
Eictan it ] L% S e il =44
0SDI(4}) RIG 1wk 24.6425.02 25.18+4.58 25.22+4.73
ARJF 1mo 18.51+4.85" 19.64+5.06" 19.96+4.47"
AJ5 3mo 13.65+3.48"¢ 14.05+3.79¢ 14.06+3.60"°
Foy = 14398.334 Fy = 15764.564 F oy = 6.646
Py <0.01 P 417<0.01 P i <0.01
LLT(nm) ARJ5 1wk 73.89+4.03 74.16+4.05 73.42+4.09
ARJF 1mo 76.21+3.87" 76.73+4.06" 77.68+3.85"
AJ5 3mo 80.45+3.12" 79.64+3.22¢ 80.05+3.17"°
Fiygpy = 17904.387 Foy = 14712.421 F oy = 7-616
P,y <0.01 Py <0.01 Py <0.01
TMH (mm) ARJF 1wk 1.55+0.67 1.71£0.68 1.89+0.65
ARJF 1mo 1.45+0.43" 1.60£0.43"° 1.55+0.44°
AJ5 3mo 1.33+0.40"° 1.31£0.40"°° 1.29+0.37"¢
Figpy = 13809.242 F oy = 7466.102 F gy = 7-983
Py, <0.01 Py <0.01 Py <0.01
CFSS(41) ARG 1wk 11.32+2.23 11.31£2.63 11.24+0.66
AJF 1mo 7.53+1.09° 6.91+1.21° 6.68+0.58"
ARJF 3mo 6.06+0.37" 6.17+0.50" 6.28+0.65"
F oy = 1536.436 F oy = 1453.535 F g = 13.163
P,y <0.01 Pyy,<0.01 Py <0.01
TBUT(s) RIF 1wk 5.01£2.35 4.632.72 5.06+2.88
ARJG 1mo 8.63+3.43" 8.02+3.26 8.84+3.50°
ARJF 3mo 11.16+3.05¢ 10.64+3.57¢ 11.02+3.38"¢
F oy =7375.072 Fyy =23877.541 Fygipi = 11.543
Py <0.01 Py <0.01 Py <0.01
S I t(mm/5min) RIG 1wk 7.15+1.16 8.06+1.24 7.35+1.34
AJ5F 1mo 15.02+1.36" 15.32+1.22° 15.25+1.08"
ARJF 3mo 14.33+0.77¢ 14.82+0.83"¢ 14.69+0.72°
F iy = 5586.703 Foyy = 12503.252 F g =4.982
Py <0.01 Pyy<0.01 Poyienin <0.01
e Al T 11 ARJ5 1wk 1.40+0.44 1.58+0.37 1.40+0.35
W (43) ARJG 1mo 2.47+0.58" 2.48+0.70° 2.35+0.66"
ARJ5 3mo 3.69+0.84" 3.61+£0.95* 3.45+0.88""
F oy =3773.942 Fog = 8722.526 F oy = 3-982
Py <0.01 Py5<0.01 Py = 0.007

. P<0.05 vs [RIZHAJG 1wk;°P<0.05 vs RIZHAJG 1mo;°P<0.05 vs B4

22FARERARAA & H LR R K ISR AR Ih &8 b &
F 4T A BN F5 5055 R B SRR AL (68 R ), 3L
SR AMILAH (106 HR) e = 4R AR LA (50 IR ) . R
Twk , TR BB E LA F 5508 L B FIR 2% A G Al i 1) fig
SIHGIFE L (P>0.05) . RJF Tmo, AN FEILP FREUER
JLEY OSDI #¥F-43 - TMH [ CFSS 3 AR5 1wk $147 T B | 1M 16 A

BRIP4 (LLT TBUT & S Tt W38 T+ (P<0.05) , Hi

FIBSRNIA LB L TMH B3 5 T 55841 (P<0.05) , =
ALY OSDI & T4k, RJF 3mo, =4 IJLIRE
K6 AR Th RE B AR S 1wk & 1mo ¥4 B B2k 3% (P<
0.05) , Hirh W42 # )L TMH [ CFSS .S Tt M i b i T 10 15
DL =24 A 22 KRG T3 L (P>0.05) , 171 35
= 2541 B LIS A IR IT 111 973K T 5 45 41 ( P<0.05) , L

%%30
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L OSDI, CFSS 5 F A B J L P £ & i 35 1 A0 ¢
(P<0.05) , KA B T 13720 5 F R B LA £ W2 1
5 (P<0.05) ;1M JL LLT TMH TBUT fIS Tt 5 F A&
K WLABTEAR e (P>0.05) , L3 4,
3itig
ST B WK RSP @ e s R oA < b D = i1
IRIGIT H R T ARG, a 7E IR A0 0 %R AL AT
G PR IERHIR , B B IR YT T AL, (BRI T R
ST HR R R IR R T B PRI &K £k
Z[B) A R Rk R v 450 0 26 1 Rz, HLAAR G A | A I 2%
R b R AR P T R D ARk, S ) v e £ R
A 25 A 22 Tl 55 G 45 M e | 25 5 B 40 1 AR R A0 R, ik
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x4 FRAERMAKSBILRR KR RERE X T

FiHE 0SDI LLT TMH CFSS TBUT STt i A IR T 134y
r 0.371 0.143 -0.143 0.415 0.231 0.342 -0.427
P 0.044 0.275 0.275 0.040 0.144 0.052 0.033

PREEFZ A A IRIE SR B A IR R BR T e RRIR
F b R Y FEEREDIRE , B T 2R e 8 (T BB IR I &
A PRI T B A 2B B 1R A AT IR BL R S R
BT AR | S R T LR R A R MR T O B A
R H AT RS 2 FSEAHLTF AR ARG I BE %
T T, Tt B L HR 2 ARG A IR Th BE 0 AR TR R g8 b
ARSI T A AE R S5 R 3 S 6 A B ) 58 B R IE
Al IR T A F AR R FAR B EAFEALA &
S HA S, il R

— Bl PR 2R OSDI AR 43325 DAty £ JL IR 350 3 Btk
B, FEBL A 43 05 ML R R R s ™ TR R OE Y
LLT TMH K 18 ¥ 73 W 5 FH >k B e ML A4 7K 1 TH T 4t
CFSS FHL T ML R 3= 0 351 3 B S A b e i) 50 38 1k
TBUT S WAL TH ARG R U2 T e i AR o F 11 3 0
SEVEA BLAAR I M T T gtk &Y A SCR A 0SDI
LLT . TMH ,CFSS .\ TBUT , TH¥& 73 b S I A B I 11 353 SR A1k
BILAM FARERE LW E G, 4R E R, K5
Tmo , T T 5T X6 5 Hh g L HR 28 B G A AR T RE X 4038 (P<
0.05) , H:h B 41 JL TBUT B EEF A 41(P<0.05) ,C 41
LAY OSDI L CFSS \TBUT 3L T A 41(P<0.05) ; H X
ZAl L TMH 28 = T4 (P<0.05) , =&AL
OSDI 7 T B2 (P<0.05) s RJ5 3mo, A7 i JLIR & K
MR TIREXIEL 1wk, 1mo J5 B3 (P<0.05) , Horf C 418 L
Y OSDI.LLT ,TMH .CFSS .TBUT X S 1t &ML T A 4
(P<0.05) ; W2 # L TMH CFSS .S T t M I Al T 115
BT =5/ HZEF TG #E XL (P>0.05) , 1 MAc
2N = 25 2 RO LHG AR FF R4 T 345 4 ( P<0.05)
UL, REUAY I S 2 U0 1 C 418 LHR 28 22 16 M i 2
REMK S A0 TR AR B0 160 A 4 R B R U L 1k 3
YITOE) B Al B IL, A KR M S0 0 K 85 WLk i
I 3 B 25 T % A IS 2 4B, 28 7 5% 1 235 AR 240
JH o3 WA B 1 S ARSI A R IR 3R I R 1 e )
AF, A % 1) 04405 ff R4 22 | O A SO T A e TH At
FasEtk ., REFE" ML REVF AT WA FE X EIL
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