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Clinical observation of amniotic membrane transplantation combined with entropion correction for ocular
surface and eyelid burns
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Abstract: Objective To explore the clinical effect of amniotic membrane transplantation combined with entropion correction for
ocular surface and eyelid burns. Methods A total of 80 patients with ocular surface injury and lower eyelid entropion caused by chemical or
thermal burns who received surgical treatment in our hospital were selected as the research objects. All patients received amniotic membrane
transplantation combined with entropion correction. All patients were examined by slit-lamp microscope and photographed before and
8 weeks after surgery. The visual acuity changes, tear film rupture time and serum levels of vascular endothelial growth factor (VEGF), trans-
forming growth factor B1 (TGF-B1) and insulin growth factor 1 (IGF-1) were compared before and 8 weeks after surgery. Eight weeks after
surgery, exfoliated epithelial cells of the central cornea and limbus were collected and analyzed by PAS staining and immunofluorescence
staining. Results At 8 weeks after surgery, the patient’s ocular surface condition recovered well, eyelid entropion was successfully
corrected, postoperative visual acuity was significantly better than that before surgery (P<0.05). Compared with before surgery, the tear
film rupture time 8 weeks after surgery was significantly prolonged (P<0.05), and the serum VEGF, TGF-B1 and IGF-1 levels 8 weeks
after surgery were significantly increased (P<0.05). PAS staining showed that there was no goblet cell in the central cornea and limbus.
Immunofluorescence staining showed that cytokeratin 12 (CK12) was highly expressed in the corneal epithelial cells, and low expressed in
corneal limbal epithelial cells near the cornea. Conclusion Amniotic membrane transplantation combined with entropion correction has a
significant therapeutic effect on patients with ocular burn, which can promote ocular surface repair, correct entropion, improve postoperative
visual acuity, and achieve self-amplification of cornea stem cells. It is a safe and effective treatment method.

Keywords: amniotic membrane transplantation; entropion correction; ocular surface burn; epithelial cells

A4 0 K RS ATG 24 2 DR R 3 A 1 A B
SR Xt HR G 15 A0 , A IR 2 R R Bk (] Bsp 2t
Difalss T 2n, S BCEE ™ E TR, 5 R A RS 40
Jal = (limbal stem cells deficiency, LSCD) , iz 2 S 2 ff1

(E2WME] LA HFESE S AL H IR0 H (QNRC2018140) 5
T A2 AR I (202227)
[EfEMEE] XI3CE, E-mail : charmingpisces@126. com

JEE b Rz i, 51 & MR EE T 5tz . b Rz i AR AR G EK
2 B A I 5 5 A5 — RN I B AN H 5 e 6 0L
i ELR LR A0 1 A 98 e A, IR B 15 el Al 2
A5 AT S SRS T A, (S IR MG 7. 7%~18. 0%,
HEE R R LR, vl A R R B ) # I 2 L
SORMEMREE . 6 RIGYT LSCD i )y 45 25
MFARIGIT . ZWIRYT HAR S M B L IR 2 5% A7



B F A S % ] REG ANAT OPER SURG 2023,32(12)

http://www. jjssxzz. cn 1073

PO T AL AR A7 A JEASREAE & 2 R T 1 £ st
ST U0 S T S , UL R — 2 IR T AN BRIA
LSCD™ . HFTIA A F AR JE IR YT LSCD fie i A 2L 7
L AR EE WA B IR R T RS, Y
ALFE I BRI T A | B AR I S A A T 2%
T4 M LA R A A 855 55 AR R T AR IR AR iR ST R,
A A B RS A A 1 AT R 2 R RE AT AN R G 4
¥, B v TH R 2 T, DR LSCD 5| 4 S8 5E S, X
TR IER 51 KIS B, 2 AR 260, Pk &2 R =
e K, AHFIEE OR F 2 RS AL 1
A BT LE AR YR T b 2 sl 47 BOIR R 0 5 2 T IR
DB LS BB R S IS B, U IR e e 7 R A
AT PR L

1 #ZREFE

1.1 WeRFH

PEHL 2016 4F 6 A 22021 4F 12 A T B 2216
(1) 80 171l HR FR % 175 £ 3 AR GE Xt 42 . Hovh 3 53 46, &
27 i), A% (46. 37+17.12) % o i B B4 32 £ i
AR A 16 9 B IEARVBYT o AN ABRHE": O 175 R
4% BA B0 43 (et B AR B 2% 5 O 0 S5 HIR S P 76 5 DIl IR
PRI TERE ;DAY 18 ~ 65 % o HEBRARIE : ke s &
A H AR F PN ; @4 M IS0 O BRI 5% 5
@DE I HADEG , AE A AT FARIGIT . ARSI
B 125 2 A 2 51 2 VE[ 2022 (BT A7 55 (Y-171) 5.
1.2 FARFH %

FERAEAR AR p FBRES IR 35 2% Fl 2 R A
AT R . TR AR 7 AR T ST, T
MGz 4 B, 810 I T 04 15 3% T A SR AR 20 0, S o o 2%
TP ERZE B, WS BRINFE A 40, R R BB A L 4 4L,
X AEAE G BRI  , AN ARG BROR . BGE Y Kb T
MAR TG 7K | h SRR, b J i) b4l T R 46
A TH , 10-0 485 48 & 18 T AILRERTE . AR
PRAE A RSP A R T e R, B R . &
5 AR B 2 BTl 1 R A O R A R S
FEE ) £ BB 2 M G 5 L TS PR, O S 2% [ e 5 6 T
T E YL SRR w5 TR R, 518
N P BR 45 I 4 A

f6: P R LR R R AR R Sk A 5 58 4k
FHEE ARG , 700 2% 58 1S 205 T , 76 P47 116 2 11 BG Al
AL TIWTHG AR , ) 11 3 — R HE IR X 1 ~ 2 mm,
(7] D13 53 R B8 1) G Wl 2H 2 DA S 2R B PR 2F , 3 07 22 %
B X W SRR LS RS K AR s A A dse
5 DX R /INIAE S AR TR B 2%, I P JBE 2% P T ] 1 B

B 52 B T ~F s A i st 45 X, 5 S5 44 S AR LIS 2% 5
S L K JE TR W6 445 BT A 8-0 AT MR JE e 48 3 2R 45
I#17E
1.3 MEIEAT

JITA B T RET AR 8 J& 43 5l AT 2L T A
Bk A AR . SR 203 5 5 S R AR S
8 JAI MLy  ARAE A 1 15 DUAF JE & 2 R 77 0. 3~0. 5, 41
J10.1~<0. 3FII1<0. 1. LLBRH AN A 8 A
TH A 2L R 8], 4 2 ' 2R A ime 76 MR I FL /S P IR, K5
W T HIR s 70 L BT Al i D s WL, Hh A — 1
TSR TR I B DAy T AR SRR ) o 3 i) il BB R T AR
J& 8 RS L, T4 “CTF L3 000 r/min .0 5 min, 4
H FIEWA o SR ELISA 1257 SR if 385 145 P 2
H: K A F- (vascular endothelial growth factor, VEGF) | ¥%
A K A ¥ Bl (transforming growth factor 1, TGF-B1)
Ji% 5 Z A K 1 1 (insulin growth factor 1,1GF-1) 7K,
1.4 PASEERFZHERIEE

HR 22 M5t v - B2 200 R AT - 7 S8 A 45 4 P i R
2 AT I PRI RV 1~2 70, #EE4X TV  TH I SROE TR
ETYEIBE, IR RN THI 46 Ml o JI55 A IR 2%, [] I SR 4R
o3 A W A R 7 b B A A g BRI
R TE R M S I T b B AR ML, BR i g 21 4 5
Jr 755 2 AN G 6 o S R T Ak REORE RS 18 5 A B4 fll
15 s R AR A BT 95% LI P E AL BE 5~10 min.

PAS G AP bR AS I 95% Z BEHECH  FHZE TR 7K
B 3 UC, I AN 1 R AR B (B 5 min, ZEIRK RBE 10,
T 17 Schiff FCYR Y% (4 10 min, 752 Schiff [, 0
137 i B SV B R 94 30 s Ji IR ZK i 1 min, SR )5 1 410
IIARRRHL 10 s Z- KL 1, 1 95% L IERLK 10's,
I K BOK G BIARAS B T8 b SN TR &
FJE Tl WA N WESE FIT R

B SE DN BN 95% £ B U AR AR I FH 2518
K gE 3K, L AE LT = IR E A 1 h S, S RPN
1 % 1 12 (cytokeratin 12, CK12) LA (52 E Abcam 24
)T 4 CHFFE 16 h, il FITC ARic i i K B 1gC 4t
(% [ Abcam A 7)) , fE % TR & D IEHE 1 h; i n
DAPUF T 5 min, 7 B3O, PBST % 3 ¢, 44K 3 min;
IV TS AL S0 I R ) RTA T S A (ESTRe
1.5 %itsa®

I3 I SPSS 22. 0 PR IEAT B o A, T TR
VPR bp e 22 (xes) 7R, T BRI G TR 287041 ) >R
FH K5, AFFE RS 2040 W Ik P E S HOR A 55 1
BBERHLLR (%) 7, 2R H K5 5 P<0. 05 0 22 541

Gt



1074 BRFREFRE

J REG ANAT OPER SURG 2023,32(12)

http://www. jjssxzz. cn

2 HR

2.1 EFFRATERAM AL
R AR AT B 2 AT IR G P B0, RS 8 JEHR %6
WA RAT, F RS AEAE M N 1 Je YA e, MR
HG: PN 700 % {30 A5 81 3 e, LI 1
AR

i

Bl FAAUGEERFIREER (5 KI5 TR AR EIEE)

2.2 EBFFRATEAA ZIB B ZL AT
ERHT A, ARG 8 J #2455 (P<0. 05),

TH IR 240 ] i 25 4E K (P<0. 05) , WL 1.

2.3 BHFKAT)E & VEGF  TGF-B1 . IGF-1 K -F
ERHTHE, AR 8 Ji /4% L7 VEGF \TGF-B1,

IGF-1 7K .2 T (P<0. 05) , L3 2.

®1 BEFARGENRS RIE R E] (xs)

5iH ML (%)] TR
0.3~0.5 0. 1~<0.3 <0. 1 Af ] (s)

ENill 12(15.00)  29(36.25)  39(48.75)  4.31+1.37

A5 8 J# 33(41.25)  37(46.25)  10(12.50)  6.46+1.51

X 23.126 16. 033 28.116 4.032

P 0. 000 0. 000 0. 000 0. 008

K2 BEFAP/FME VEGF, TGF-B1 . IGF-1 7k F (x+s)

it H AR AJ5 8 JH t P

VEGF(ng/mL) 0. 18+0. 08 0. 53+0. 06 7.216 0.001
TGF-B1(pg/mL) 3.35+1. 19 6. 15+1.58 7.221 0.001
IGF-1(pg/mL) 20. 55+5. 27 31.39+8. 67 4.983 0.017

2.4 KRG AR f % ot L
PAS Je a5 R, R 8 J&, - 45 I b Rz 4n il
HEEAE R Z2 PR AR, 1717 AR RS 1 0 A R 1 Bz A
TR 20 R, 2 B AR B L R AR R 2 1 RS IR
H A AL AR, WLE 2,
2.5 RJG A BLA A B% R fa ke CK12 &k K-F
RRESNC YL AL R BoR , AR5 8 ], CK12 78 /1 A
b B g A b ARG M AE MR % b R iR IR Gk
NS IS

FRIE T B A ﬁlﬂﬁ%kﬂiéﬂiﬂﬂ ZERR Rz 4n
X . xR o y
. b4 v j ‘w‘; i
o 9 o 4 ® " A )
. -."Q s T '] ~ 1
4 200 pm S LM %ﬂm

B2 MR ARSEREMREEE L RMAMEPAS AR (FLIEMIKEAn)

CK12

BEERC-ER

. 200 um

EER EES

DAPI DAPI+CK12

200 pum,

200 pm

200 um

200_pm

3 MELFRMAREAES ERMARCKI2BERLLRE



B F A% 24E ] REG ANAT OPER SURG  2023,32(12) http://www. jjssxzz. cn 1075
3 itie AL Al CKI2 FEERGE T b A A, E4ERF

2 DL IR RGO, H DR 2 0 6 ™ H IR BE
£ B2 0018 1A T2 B, 51 2 # BB A L S ™ i 1) 57
B i, i A2 0 A RS b R TC VL 2R | RS 25 43R 0T RICR
W A B 177 PR A AR SR VR T T % R IR R be 1 1
D7k e Al 2 RERS AR R R 0 A T A A ik =
iR, AR IR H2 B T IR SR b 4 B A AT A
i S Al 01 43 7™ B, HLAR 22 58 B AR AR G 4 A8 T2 sl
S AT e A B et I IR R4 40, K2 MR I (45
AR LA 2L AR S RE , DN AR A5 R e fo i IR R imr
X4 = A RS AR 0T R ., DMAEYR YT 2 UE
W ORTE SRR AE AR FA BT A S, PR T IR B 5 1E
FARZ A7 KA1 I B 5 0y 48 3k 25 PR TR
HG: 53 40 32F — 25 35 B A FBE A RE S, AN T2 RS AR AR
JEAEY, HIL, IR AR LS A IR R EH AR T RE
R0 BT I 1ol &

ABIF 5 T B SR B2 B o e AR R T
YRk =, YRR N R T B BRI
I N N = Y S A S T I T E R G
AT, (o] FA RN O A, ik, AT
o B AR o A BT, PR 7 IR A B 2 T 2 A A
i, 7E U A 2 B B ) g i TR 2 A R b e 1Y
BT RN A3 Ak, A B T4k A L R Y e R L AR i AR
S 25 1 200 B A 1G5, Ay AR I T A A R A K B R
BEtel, B B W N B, SRR A AR S, 5T
BT 2 B AT B P BT LE A, AR IE B P R O . 25 21
WO, SARFTH L, FAR G 3 BEAE M BEER AR, AR
SRR KR, A MR A AT G N R R )
e VH R SR [ 0 3 B, 3R IH SR RS AR K A 1
N BT IR AR VAT IR BB B B 7 A, B9k
PR, A BT A 178 AT 5 e £ a7 Y RE AR A, T A TR
VAR T BR - A RORT 2B I AR i R v B A EE B
YER, Horbt VEGF BAG {1 1 45 A5 s A2 8L 2 fb LA
e BT 45 8 8 VR B VR H s TGR-B 1l i i85 N B2 4 it
6] T AR HE 45 3 A= 5 IGF-1 3l 1 8 4% VEGF [ 3k ,
Z 5 MG N A RIS R BOR , E R
XA HS: N BT IE AR S, JRE ILTE VEGE JTGF-B1 . IGF-1
AKP-347 5 3 v TR, H s R e AR A B LA R A
o A BFIERI 45 s SRR A T AR AN
PR, AT R FH PAS G 0 36 £ K £ B 2% 4
MOSEFT YL e, G5 H W, I S F Rk L B A AN
FRAR 20 L, 2R 0H FA IS L R R fp BB 2% b OB AR IEH K

A e RV RN S T B Ty S A VE R
PR B A MO NS I 1 Je LI AN Rk CK12, A
TE AR IR B R A AT LURE S Gk CK12°2 . fylend
YR BN, ARG 8 R, CK12 76 5 4 I T Bz 41

L v i A T A AR R 2 b R A IR 28, R A

JBE b e A LT A5 TE R, F I  0T # PN ) 1 240 B T

LR R A b K AR

AL R HK G 1 N B TE R IR T IR B b 45 28R

3 AR R IR AR B AR IR N B, SRR R

P75 A7 BT A ML P AR G S S R A R —

iz A R TT T o

Edd
(1] 3P, TR . MRS IR T AN Ee = 1297 M E PR IER ], dhdg
R A&} 2% 35, 2021, 57 (2) : 95-99. doi: 10. 3760/cma. j. cnl12142-
20200816-00537.
[2] Ghosh S, Salvador-Culla B, Kotagiri A, et al. Acute chemical eye injury
and limbal stem cell deficiency-a prospective study in the united king-
dom [J]. Cornea, 2019, 38 (1) : 8-12. doi: 10. 1097/ICO. 00000000
00001739.
[3] AT, W, B 5. FEBARA LG R ORI MIEET
20 i e Z R 19 1 PR [0 ). 5% P 2 2% B % 41 L 2015, 35(6) : 829~
835. doi: 10. 3969/j. issn. 1001-5779. 2015. 06. 001.
[4] Ahmmed AA, Ting DSJ, Figueiredo FC. A five-year retrospective study
of the epidemiological characteristics and visual outcomes of pediatric
ocular trauma [J]. BMC Ophthalmol, 2018, 18 (1) : 10-12. doi:
10. 1186/512886-018-0676-7.
[5] Voicu L, Salim S. New strategies for the management of ocular surface
disease in glaucoma patients[J ]. Curr Opin Ophthalmol,2021,32(2):
134-140. doi: 10. 1097/ICU. 0000000000000739.
[6] Elhusseiny AM, Soleimani M, Eleiwa TK, et al. Current and emerging
therapies for limbal stem cell deficiency [J]. Stem Cells Transl Med,
2022,11(3):259-268. doi: 10. 1093/stclim/szab028.
(7] F5R%E, RPE . S T AR AR MO R ()], PRl
&, 2020, 56 (12) : 956-960. doi: 10. 3760/cma. j. cn112142-2020
1022-00526.
[8] Slentz DH, Joseph SS, Nelson CC. The use of umbilical amnion for
conjunctival socket, fornix, and eyelid margin reconstruction [J].
Ophthalmic Plast Reconstr Surg,2020,36(4) : 365-371. doi: 10. 1097/
10P. 0000000000001555.
[9] Sprogyte L, Park M, Di Girolamo N. Pathogenesis of Alkali injury-
induced limbal stem cell deficiency : a literature survey of animal
models[J]. Cells,2023,12(9) : 1294. doi: 10. 3390/cells 12091294
[10] mhfE 7, HARE K 45 SFIR RIS AR ML T A%
TR YT IR AR Be i (], FEPRIRAL R 5, 2018, 18(10) : 1886-1889.
doi: 10. 3980/j. issn. 1672-5123. 2018. 10. 32.

[11] B IRET, 4 3,55 . SARDURES A IR YT be )i Jo R E I
PRILI]. Wivr s I BE 2%, 2007, 12(2) : 126-127. doi: 10. 3969/j.
issn. 1007-3299. 2007. 02. 029.



