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Frik . Mg B 58, 3L 2018 -05/2020- 05 7£ g 5T
R AE IR Be A A 612 9117 PPV BRE ILM J3E B
NGF {4 K EAE IMH B35 16 4] 16 IRABTE . i f
NGB Y 3 2 2 W R AR 738 — 38 1B 23G PPV Bk &
ILM JHZE o B NGF {51697, WA 5 A8 IE0L )
[ BCVA(LogMAR) ] 24 FL M & % 4 B & BE 24 FL AT & 1Y
OCT 438U vty M 41 J2 45 44 A0 45 1 [ 4445 (EZ) b 5B
(ELM) #3528tk oK 5 9 R AE S
g8 B KRR BCVA 24 1.1520.21, K J5 3 .6mo BCVA 43
B2 1.02+0.19 ,0.87+0.24 ( F = 34.966, P<0.01) ; KJ5 3.
6mo BCVA BRHTHA B35 (P<0.01) , H ARG 6mo BCVA
BAJE 3mo M3 (P<0.01), RFEERNILHAGER
100% ,0CT fFr @ /m B &I A H, 11 IRy U BH &
(69%) ;3 IR A V BIF A (19%) ;2 HR R A HL 0 (4] &
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Abstract

e AIM. To observe the effect of pars plana vitrectomy
(PPV) internal limiting membrane (ILM) insertion and
nerve growth factor ( NGF) injection in the treatment of
large idiopathic macular hole(IMH).

e METHODS: This was a retrospective clinical study which
included 16 patients (16 eyes) with large IMH diagnosed
in the Affiliated Eye Hospital of Nanjing Medical University
from May 2018 to May 2020. All patients were treated with
PPV combined with ILM insertion and NGF injection and
the follow - up period was at least 6mo. Macular hole
closure rates, best - corrected visual acuity ( BCVA)
(LogMAR), and optical coherence tomography ( OCT)
findings including ellipsoid zone ( EZ) and external
limiting membrane ( ELM ) were analyzed, the
complications were also observed postoperatively.

¢ RESULTS: The BCVA was 1.1520.21 before operation,
and the follow-up of BCVA was 1.02+0.19 and 0.87+0.24
respectively at 3 and 6mo after operation ( F=34.966, P<
0.01) ; The BCVA was improved 3 and 6mo after operation
(P<0.01), and the BCVA at 6mo after operation was better
than that at 3mo ( P<0.01). The closure rate of the MH was
100% and 11 eyes showed U - shaped closure in OCT
(69%), 3 eyes were V-shaped closure (19%) and 2 eyes
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were irregular closure (13%). The BCVA of U - shaped
closure group, V - shaped closure group and irregular
closure group were 0.75+0.18, 1.1+£0.19, and 1.20+0.00
respectively ( F=6.937, P<0.01). The recovery of BCVA in
U-shaped closure group was significantly better than that
in V-shaped closure group and irregular closure group
(P=0.027, 0.007). Six months after operation, 10 eyes
(91%) of ELM and 7 eyes (64%) of ellipsoid zone
resumed continuity in U -shaped closure group, 2 eyes
(67%) of ELM and 1 eye (33%) of resumed continuity in
V-shaped closure group. ELM and ellipsoidal zone were
not recovered continuously in irregular closure group ( P<
0.05). During the follow-up period, we found no ocular or
systemic complications.

e CONCLUSION: PPV combined with ILM insertion and
NGF injection is safe and effective in treating large IMH.
The synergetic effect of NGF and ILM can obviously
promote the closure of IMH, which is beneficial to the
recovery of photoreceptor layer integrity and the
improvement of visual function after operation.

* KEYWORDS:. large idiopathic macular hole; pars plana
vitrectomy; internal limiting membrane insertion; nerve
growth factor; ellipsoid zone
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4 )2 B BEZL AL ( macular hole, MH) J2&48 25 B AL 9 g
P b )2 42 2 H AU B 2 EE S R ) Y B R 2
2 EE AR MH RN 0.1% ~0.3% , Tij Horp
KL B FE & ¥ B 28 FL (idiopathic macular hole,
IMH) 27 BIFFE A R B 38 1 1) AR 56 4 i Ot 28 % 2 B0 00 1)
RGN 1] 22 it e N FERR A D4 D7 1 L4 & IMH T BUFH &
A RJEREZNER . H A2 REAR A -5 3% 3 R U1 F R
(pars plana vitrectomy, PPV) B-& P FLJE (internal limiting
membrane, ILM ) R AR BN R 2697 MH MR MEL T 5
HAR G 2L i P & % AT 3k 85% ~90% ) SR *T
FLLCTR AR IMH 3 AL TLM ¥ BR AR 5 ORI A BRAE, #L2h
B AL, WH5E R, 44% 1)K B2 IMH 78 5 IRFAR
JETCE A 19% ~39% MR BAR IMH 7% L TLM #BR A
Jei s B2 L FE R TE R T 6 IR AR > 1000wm (1
IMH, HZAL A G RN AR MAE, TPk
HAE IMH PG 3 B N A2 35 AR W 200 R A7k
K, S BE Ak B TMH B BR AR 1 41 i R 3 S
FIRRS R AR IR AL AR ILM SR AR IR ) F
AW 2 U i T R AR B A R R 4l 7 55 AR
S RN A R A TR 1 A Ok R AR Y 2 TR
ST Miiller 20 VR Ay 40 199 J5E 32 2 114 4 25 JS I 440
L, % R DO Ao 28 T Ak B SR SR A A AR S SR AR
Flo A IMH %228 % SR 45 [ BEAY TLM K 1 32 47 4F Miiller
S Ji P 3 5 R 5 434k, Miiller 240 i P 52 30 49 25 1 400
PR AR 235 0 (0 A0 R S 2290, 3 — g Bl B v,

T 1 Miiller 20 ff AT [R] BB BRN 40 00 20 12 1) 28 o 28 K
A F ( neurotrophic factor, NGF) , 2 5 877 # £ 41 i i) 4=
K EH ik AfF G e R iR, H O NGF H A
B R 5 2 25 7= 5 A FHLR) (NMPA) 1t 7 T I R YA 97
FET LA FWFSE S Fo AT A 4 2238 % I 1Y K BLAR
IMH %347 PPV B4 ILM $12E )2 R NGF 51477, B
PREEF I RO , BRI 25 R s I F

1 X gMAE

1.1 X8 [l i i 5 . BB 2018 -05/2020-05 7F
5T PR 2 I TR IR AR IS g 22 K A B 12 B K B4 TMH 2R
16 i 16 IR A AW 5L, H5 2 H 20d ~ 3mo (F- 15
1.8mo) ,, NSRRI . (1) B3 G 22 AR T W 2 T spectral
domain— optical coherence tomography, SD - OCT) #fji2 N
IMH ; (2) MH A% /N EL4%>500wm, JEEFE > 1000 wm , {H i3
JF <—6.00D 5% IRl BF <26.5mm ., HEGFRME. (1) MH & 5F
L v 5 5 (2) BRAE A HR AT R TR s R P 24
Y SHaYY 2 (3) 4k & TE MH, gk & TR EAMS 5
FEITAL RIS T- AR BRI 0 55 5 (4) G 4R 8 A0 S B
BEARE | rp O PESRRCPE AL I IS AE | sl  Jok BH 2 45 HIR RS 1
MR R L TR A A IR AR A A R R AR
T K MH 4055 M A0 7 194 HI 308 5 9 82 i) IR 38 T g 1) 4= B
PR (5) A ™ 4 5 IR = w0 i LS
AEAN S ANEENN 32 PPV AN A 1 R5 A S5 IR RM 1 55 2
(6) NIBAEZHN R E B ERE, AU 4t o ER
2B MR e 40 38 2 03 S L I A i85 13 1 A
[ (fe 5 .20211107)

1.2 ik

121 RETHE A 8 E R ET TR )i o0, 47 fefk
J57 IEA 77 (best corrected visual acuity, BCVA) 24 B 4T
Tl OB O 5 R AT B BT IR KK A A/B AL
A IR R BE AR A A R IR AH L SD - OCT 45 46 45,
BCVA £ 45 2R AR X 500 ) R AT, 1 5% 45 S i) 48 450
7 LogMAR ¥ /1, SD-OCT X 8 B 3047 2 Mk 4 4
FHE VR B 2. 0mm , B 1] 43 FF 2 11.40um , %l 7] 53 B 5
3.87um, FHi B 512%496, 5 [l 5.8mmx 5. 8mm, ¥R J&
2. 3mm, FShEAEI & MH &/ B FISEE BAA (21
FH ] — R 2 S B, B R R FH B U BR AR X)) Il
SN

122 FARAZE A BE T LR w5 — 8 iE
23G PPV B4 TLM $12E K B NGF 5T, AR el —17 %%
TRIR AR A 0047, A BB A AT 1 P B 75 2L
RN TARIRAEAEA T AR . JES 5 M 236 Bk vl =
I DD GRS A B R B B A S AT N T3 S AR
BB ORY)ICTE BR B B RS K T, 5 W S g 1, 30s R
PRI A, 3 0T SR ok 95 B 24 L R 24 2PD K/
ILM, Z4FL%% 1~ 1.5 DG BRAY TLM AR B 07, nl 3 244 87
TRRSEIS /N K TIM A 20 (5 28 FL R/ AR ) 28 A AL
LIP3 55 BRI . AT —<scHe, 5 B 1 7% (0.06mL)
/IS ERATT AR 43 5 1 NGF T3 5 A B B v Mo 7 53
NGF 3k [ 75 fh AL 19 25 B AR IE T o5 M L &2 e M f A 5
PEP L JEAT CFJATE, BE ARG B KA EMY 4~ 6h,
DIRIEIE SE Y TLM AT B NGF 19 58 /042 b i i . 45
BE ARG IRFFIEMY 270 1wk,
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®1 XER IMH 2EFAREIEERRFE

B PER IS il el BALREIK MH kA PRV ELM B #EEE K7 27 s
i (%) HAE(pm)  EHAR(um) T HAAEE(RIE 6mo) (RS 6mo)  (ARJF 6mo)
1 T 56 e 608 1368 EiRSS U A& = &
2 e 61 Ve 600 1007 ik U # & b= =
3 i 63 s 545 1372 Eik=s U B A & &
4 T 62 e 508 1054 EiRsS U A& = =
5 © 59 /e 611 1196 ik U ®F & b= =
6 © 66 H 578 1012 Eik=s U B A = =
7 L 55 b 963 1428 Zikey ANFRIN A e b
8 © 68 Pel 557 1183 ik U ®F & b= =
9 s 67 b 712 1377 Zikey vV G = &
10 e 70 H 618 1136 Zikey U B & = 5
11 B 73 H 669 1505 EiE=y ASHIW A Ea w
12 I 76 b 649 1068 Zikey U # & b= =
13 5 71 s 713 1058 Eik=s vV BRI A b =
14 & 51 e 853 1467 KRy vV G w &
15 % 56 H 709 1145 ik U BF & P &
16 & 58 ZE 651 1180 Eik=s U B A = =
1.2.3 RIGHEIHE  AJ5 E/DFED 6mo, #4T BCVA IRIE, 248

ZUBUAT AT RO AR ICAS A IR HRAR AR IRAH . 21 BEERER AR KER IMH £ 16 1 16

KMEEBEX OCT SR 4r , it 5 I 40 1 BCVA (LogMAR ) , 2
HESCHK[ 15-16] , ITFAJE OCT MY MH JLE B2 27
A Owm B 37 ZALIE 5 & S A& 3 JFF B e M
XTSRS AT 25 400 U B A (BB M
FHA JEBEEARTR) VIS (5B M4 28
L BEMSPER G ) ASHUI PR G (e 1M1 T P 44 R O
PRI R AL ) SEHUIR P A (o MR 22 B 2 AT B ) . TR
IR A D R 45 4045 EZ FI ELM Y 58 8 1 R i 2k, WL
FEIF AL A TOUE Sh P I A R A R N R B I AR AR
I PR Jk 2% S OG5 46 A 56 3 & 1 & A, AR JE R
FERRIE B8 BRI B 8 s AR R FiT i e AR Ak
TR AR RT ) TR

Bt 24307 . R SPSS21.0 G it 1 44: #E 4T 45 i24 43
M, TR ORER A ats Fom AN TR 41 18] %8 o YOk L #5247 ik
SEREAR ¢ K50 TSR FL AR D Fisher KR4GS, 20 #T
SIS V) A 0 1 25 S MR FH R D s B e e vk o
FAFTEZE S Al — % ] LSD— A B AT P e, %2
e PR LR IR R 200, B A ES W]
E—2 K LSD— B ge AT I LL3L . P<0.05 hZESA
Gt R X,

1800

AREEAHFAE L 1, Hop 5 40 4 B, & 12 ) 12 IR, 4F
% 51~76( ¥4 63.25+7.22) % . Aiiii BCVA(LogMAR) Hy
0.7~1.4(°F¥ 1.15£0.21) ; RHij MH /ML H 508 ~ 963
(F 659 £ 115.86) pm; 3£ K12 K 1007 ~ 1505 (F 1y
1 222.25+170.65) pm,

22 REHFFAEER BCVA AR5 6mo i, 16 i 16
IR E AR IMH S22 & 52 100% , BT8R I
ZALE Kk, RATHEE BCVA (LogMAR) XN 1.15+
0.21, R J5 3 .6mo [ BCVA ( LogMAR) %3 % 4 1.02+0.19,
0.87+0.24, 27 A Gi 1247 L (F=34.966,P<0.01) ; RJ5
3.6mo 1Y BCVA ( LogMAR) % R i ¥ A th 3% (P <
0.01), H AR J5 6mo BCVA ( LogMAR ) % R J& 3mo £ 3%
(P<0.01), RJ5 6mo,BCVA #5513 IR, ¥ 1 A78 3 ],
To ) TR
2IRFLAEGHESMUEMREABAEGHEEST BCVA K
BZE  ARJG 6mo KT, OCT Fin i K E AR IMH A J5 A&
TEZS P teaimt (1), =P 11 IR (69% ) 5 U B 453 1R
(19%) 5 V B4 52 IR (13% ) B2 AN B P 4, JCF- 3R
FIAHR, ARJG 6mo 19 U I A4LAR |V BRIP4 4LAR AN HL
P4 41 BR i) BCVA ( LogMAR ) 433124 0.75+0.18 [ 1.05+
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X2 REFZAAESHESH ELM ELEEHIAEEE B(%)
20 3] ELM ¥%4: ELM %45k
U AU A4 10(91) 1(9)
vV A EH 2(67) 1(33)
ASHEI P ALl 0 2(100)
x3 AREZAAEHEN EZ EEMEMMK LR HR (%)
21 51 EZ %42 EZ Rif4:
U PG40 7(64) 4(36)
V A EH 1(33) 2(67)
ASHEI P ALl 0 2(100)

0.25.1.20+0.00, 2 R A G it L (F=6.937,P<0.01) ;
2% 1.SD—¢ K56 WA Y EL 4B, U B A 4R BCVA PR E H
BT V R A AR AR A 4R, 22 7 h Gt
B (P=0.027.0.007) ,V B A4 BCVA 5 A8 A
HILER, EF TG FE X (P=0.384)

ARJG 1mo 16 IR ELM 2 EZ 25 ¥4k 55 3% L2143 50 K 8
AR (50%) 3 HR (19%) ; KJ5 3mo ELM J EZ 45 ¥k &2 %
e 510 10 HR (63%) .6 MR (38%) ; RJF 6mo ELM K&
EZ G5 52 % S 4y 9 R 12 HR (75% ) 8 BR (50%) . A&
J& 6mo, 16 iR 12 IR ELM WK & i 22% ,4 I} ELM 2544 K
VRIS ELM S5 409 52 3% 22 Pk 5 R K 5 3% 221 5 1Y
BCVA (LogMAR) 43412 0.75+£0.16 ,1.2+0.08, ELM 2514
PR LR # I BOVA IKE B4, Z R A G E L (1=
-5.29,P<0.01) ,

AJG 6mo, U LG4 43547 10 iR (91% ) ELM Y&
S T IR (64%) EZ WA i 20k Vv BV & H A o
A 2 HR(67%) ELM & & %220 1 IR (33% ) EZ K 2 %
Stk AHUN A SR R I ELM EZ eV . AR U
RIPA G2,V BRI & 41, AL & 40 ELM Fil EZ 193
LEPER AL LG, =400 ELM #2022 S A Gt L (P=
0.027,5%K2), —HIH EZ ESEER TG FRE X (P=
0.354,%3) .

24 FARFHEE AP EBERAL Y IZE A TGRS 7 H
UL B 8 5 TR B B . RS AR UL S
— 3o P AR R R A R B Y L AU ) A
B9 MRS R s IR PN A B AR I A5 I RRE W R A
3itit

AR, R EAR IMH W O & —FxEiE 1 MH, 1
B ILM R A 5 240 A1 G 8%, Bl 1 A& )5, 24
FUBSHAER VIES W B, 30U 7 FF CUIR B B0 R
BF R Z IR OLRZ MR E K BB L M 480
B, AT S B0 ) TR AR R I 4% ol i T P L
AN[EI AL SR A B T A 7 KON WA A A4 TLM O % 7
TR ARG, B R EF AL R RS TR
T AE M T2 T e ) AN T A8 2 s RS A 1Y TLM i
B BN T T AR A0 B 0] R AR A T
HATA L5005 T 4L B 800 ~ 1000wm 1)K
B IMH, TG A3 1 s At o] (B0 Do s 1 e g St gt b )
BBRE XA LU A, 0T LABCA il F 4 R A SUL S R o€
FAREIE MK EARHILME E 2GR g 28 |
FEEAL R A AR . fkar i X TR AR IMH,

HBI7 7 R et AR5 R S TS 7588 2 B R ) 34
SREHE A

IMH JE 158 A0 55 B R o, S %) Miiller 00 0T [R] B
G IA R HE NGF, B —Fh 2 8L () pf 22 47 5, NGF
S5 R e A fERBE e
S AT R T S A 8 TT TR B 2 TT I AE I AR FE 2
e B WEAY ok NGF AT LLiE s 2 MR RS A
( tyrosine kinase A, TrkA ). W A5 Bt Wl 3 % 6
( phosphatidylinositol 3 kinase, PI3K/Akt) I AN R
TP 1/2 (extracellular signal regulated kinase 2, ERK1/2)
A3 A HE Miller 2 i3 5 R 200 A SR 0934 Jee | [) i 20 400
O S5 47 I 1 TR S 4 R A I RS s 22 o0 G R T
Zhang %5 X 4 Miiller 41 i A TLM 147 3L 8% 33 5 & BH,
Miiller 40 Jfd A1 TLM He 3% 35 20 o Miiller 20 g 1 35 5 53 >R A
Al Miller 40920, 5B TLM 0] /£ 8 Miiller 41
WASH R & ER, MR INANEYE NGF J5 , Miller 41 Hg A1 TLM
TSR rf Miiller 28 0 fr 3 78 8 5 00 B b 3 %5 . F ]
U, B NGF J2 Miiller 20 03458 J i 78 v i G EE R 4 R+,
‘B ILM AR E R R T 2F Miller 40 A 1) 38 51 1T 7%
HAEZXEZMIEM.

P, %8 F NGF 7E Miiller 21 Jitd 3% 5 J i % o A v] 22
WA FEEAEH, AR A T PPV BEA TLM H2E I [ NGF
TS EEZ DT 0T R AR IMH WG RSP, X
RO S AE 32, B A2 9 NMPA #ttdE T i R IG 97 19 B
NGF X5 35 {51 10 o) JE& €, 28 A0 1 S0 3 0 A 12 55 B s A PR
5 (30mg/0. 15mlL, B 5 1A I 9 28 4k BE 29 6pg/0.15mL)
IERGIRPRTE VR ak VAL S el o = 5 WC TS e A
RIVER, AR, TR 7E S0 A0 P A R 40 45 3
PIRERL AT T 2 R PEAG P e IRATT SR T )
B NGF e B, HL7E U7 5 F2 b JF oK & B 8E PEAE T 8 %
AL,

R R G R ARG KER IMH 1 &35
) 100% , B H ARG 3 .6mo [ BCVA B @A T AR, Hrh
U P& Heildse i, H U U G 4R 9 BCVA R E B B AR
TV B G IR FREL P S 4R . FARJE 6mo, U JE ]
HHF A 10 IR (91%) .7 HR (64%) () ELM \EZ K&
HEPE o ELM 2R W1 i e T A P4, B AL
BELM S5 AR 85 IR AR, Uil ELM 19 58 Pk &
ARJG BCVA PR 1) S HE o8 B X o 4 iy i) o 48 AR
RERR S B R EE X B S A s 45 R — 8,
[ Mitamura 287 BF 58 & SR 5 L4 ELM #0222k A
SEREME SRS EZ HE A OCHE, AP AR T X 4
W8, ARG I 1mo ELM 45 R 9K &2 3% 2 M ) SR IR %50 H W]
Z T EZ WG HESVE W IR I EZ 225 i B D5 b g
Wik 2 Hogetk, [HARJG 6mo U B &4 EZ A4
P55 HA P L AH b 25 57 0 B0 T F 2 3 L R IR ] BE S RE T
ik [R]  A OC 2 MRS K000 75 A 5 MR 38 3 X ) e Sz 5 1A
PR B RIRIBEE Z R FEE TR PIHIEMN N FREH A
P JB 240 L P e B A A G X R R S R IR B A
BA, ELM I EZ S50 56 36 4 A2 B 52w S A D) RER &2 ]
FERY B, R oK v iy R X S ZE ) ILM i LA A&
85, SRR /NIEAARALL, 3hE G 41 206 i A AR D05 AT R
TARJGEBELGS I REI IR
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£ BRI, PPV B4 TLM U3 I B NGF HE5TAYT K
AR IMH 2 A2, il — P UESE T NGF 5 ILM #Y B
VR R KA HE T K B AR IMH (14 P A | 3 B 13 45 440 114 5
BV E LA RER A (EABIE ST B 3, B
A D i = SR UL R R S R A A5 i R R R
HEIAEAS B HEAS B 18] 217 22 Hh0 BERLX IR 5258
PASGIE , FOm 95 7 ORI D RE ROV AT 455 22 FE AL M0
e PRT TR B S A A 1 — TP A
B2k
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