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Effect of Different Internal Limiting Membrane Peeling Pattern on the Retinal
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ABSTRACT Objective: To compare two different internal limiting membrane (ILM) peeling pattern on the retinal displacement af-
ter closure of idiopathic macular hole (IMH). Methods: Twenty-five eyes from 25 patients with idiopathic macular hole were randomly
allocated into two groups, NS-to-TI group (13 eyes) and TI-to-NS (12 eyes) group. For patients in NS-to-TI group, ILM was peeled off
from nasal-superior retina to temporal-inferior retina. For patients in TI-to-NS group, ILM was peeled off from temporal-inferior retina to
nasal-superior retina. Baseline, 1 month, and 3 months after surgery, autofluorescence fundus images were collected for measurement of
distance between macular hole or foveal center to margin of optic disc (FMD), temporal vessel to optic disc (T-OD), nasal vessel to optic
disc (N-OD), vertical Interarcade distance (VIAD), horizontal Interarcade distance (HIAD), and perimacular area (PMA) based on the
retinal vessels with bifurcation or crossing on retina. The retinal displacement, macular hole closure rate, and best corrected visual acuity
(BCVA) were compared between the two groups after surgery. Results: At 1 and 3 months after surgery, the macular seemed slippery to
optic nerve, which manifested by the decreased FMD, T-OD, N-OD, VIAD, HIAD, PMA(P<0.05); no significant difference was found in
the FMD, T-OD, N-OD, VIAD, HIAD and PMA between NS-TI group and TI-NS group. Both group yield 100 % macular hole closure
rate. no obvious difference was found in the postoperative BCVA between the two groups (P<0.05). Conclusions: The two different ILM
peeling pattern showed similar visual outcome and retinal displacement, which means the surgeons can peel the ILM with different grasp
site and different orientation.
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Table 1 Preoperative basic data

Gender Course of the Minimum macular Preoperative
Age OS/OD(n) ) )
(Female/male) disease (month) hole diameter BCVA (logMAR)
NS-TI 57.08 £ 14.60 5/8 5.52+ 10.20 444.00 £ 235.68 0.68+ 0.18
TI-NS 61.53+ 1634 6/6 727+ 9.98 505.00 £ 299.63 0.84+ 038
P value 0.277 0.698 0.140 0.678 0.458
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Table 2 Comparison of the retinal displacement index correlation (pre-operation)
FMD T-OD (um) N-OD (jum) VIAD (j.m) HIAD (um) PMA (pum?) VDD (um)
NSTI 369634 283.65 4975.00+ 2194.33% 3241.50+ 2974.83% 6049111.33% 1869.00x
213.64 422.76 420.54 430.27 1194017.03 129.17
TLNS 3844.90 5247.30% 2357.90% 3325.70+ 3081.90+ 6238119.50% 1876.70%
338.71 515.99 402.01 533.81 664.39 918183.00 131.57
P value 0.384 0.165 0.452 0.747 0.731 0.726 0.911
F3 ARMBEAERXSHEBEAREA)
Table 3 Comparison of the retinal displacement index correlation (at 1 month postoperation)
FMD T-OD (um) N-OD (jum) VIAD (j.m) HIAD (um) PMA (pum?) VDD (um)
3617.33 4688.17+ 2124.00+ 3052.00+ 2753.33% 5333973.83% 1833.67%
NS 172.26 184.19 400.79 396.69 476.59 997660.78 100.70
TLNS 3695.40+ 4980.50+ 2242.80% 3077.20% 2859.10% 5853395.20% 1869.60%
368.24 507.69 456.92 473.86 724.81 1023205.02 140.59
P value 0.636 0.124 0.607 0.915 0.756 0.338 0.595
% 4 MWL BHEESHILRAE3 B)
Table 4 Comparison of retinal displacement index correlation (at 3 months postoperation)
FMD T-OD (um) N-OD (j.m) VIAD (pum) HIAD (um) PMA (um?) VDD (um)
NSTI 3610.50+ 4790.83+ 2094.50% 3093.50+ 2825.17% 5644271.67% 1861.83 +
221.43 226.19 443.86 456.40 489.95 932361.47 105.63
TINS 3594.30+ 5072.60+ 2278.40+ 3208.40+ 2976.20 5999791.60x 1867.30 +
346.69 616.87 458.32 512.40 765.25 1049538.11 146.91
P value 0.920 0.215 0.445 0.659 0.674 0.506 0.938
3 s Wi, H T 0 JE Ao 2 2 A S SR S B AR, T AL 22

IMH J&—F i UL i B S A e SRS T e, FOB I F 53
LB A BB ST (1 B 1 NG I D 77 6P, LM #i Bk
JZ R T IMH FR, a] IS 55 Y B L AL 2R 0, %k
TR A8V B R WMETR M B BE 2L, oA i i LM BT I
FEEFATT A M IRE T, A TR Bn ILM 305 5 00 s
RT3 1) MR AT o) (S A%, (EL B T PR B AR F Y
SRV TR LM 5 AR TR], BIZR A TEM #5753 5 7m0
JEERRZE R 7 )5 T AN, 2 7 B e R P B 57 3% g 1) sl i A%
LR ARG RN 25 SRR 225, 3R ILM
ST ISR T R XSS 94 2 e AR S A0 D A B T 52

ILM H#ikk HETE 8 Z W TR TR, B ILM AR
PIBERAR EL, TLM i BR T g 2 5 & s e L i G, UHX T
Gass 433 2.3 2020 37 3k |, Ishida®4% Kawano 45 ) &
Nakagomi Z5PIRF 5T & BRI R ILM 5 , £ 35 BEBE 23 1] I 23 X ff
% 5 Pak SEAIFSE B TLML ISR 40 1O J5 e ) S0 2 ) T
J5 I # ; Rodrigues 453 B3 TT IMH HI B BRI B 3, &0
TLM 0515 F5 BB 2 L B 1] A IO 32, T B R 6 R 5 40 o
BERTREFI N TR | B X [0 SN R fadh . T AFSE, ILM
IR R DA O 8 [ R 28 (s S ) P B 2 e i AT TR F
FELE AL TR A AT A 1) L, 400 PR BT | s 0 i 5 S
SO 2525 P P 25 2 4 e, 30 A0 ) B o) 400 28 i %

IMH AR 5 190 Do A0 7 5 1) S DL AT AN BH A , Ishidal Y55 40
ILM iR , MR 2 2F 4 P S SR G2, S B 2 47 4k )=

WS ol R T B 1) S A 3% o Kawano 45 A & I TLM SR #5525
4L B @ LB BB B 7 IMH @A AT S J028 5%, D ILM
07 5% 2 S SRR 0 o 0 it % 1) = ZE IR IR, R TR T
LM, B BEJR) 1580 8 TLML X400 P8 J68 fy T 7 ) B s, A1 kb
IR ] 5 A (i B AR TR . FRAT TSR 5 Kawano ™55 A 25 5L AH
B, FEOUAH A AR RS PO R TR G, ILM s A b ILM BN
PR R A 72 75 25 AT R R 6 1 A AR R, A R
BUHRGT T ILM #il5s 7 a2 578 IMH AR S5 0L AR B L1
—EM M, 55 R ILM BBE 7 ) % 10 AL 5% 1 52 M AN
IR ILM 5507 AN 252 0 IMH. AR 5 40 R0 B 7% 14 3238
K.

AT FE R T R P RS 8 2 St 12 A WL I S ) R 5 ]
14 (Fundus auto uorescence , FAF), tH# TAE 50 % (4 I AH , FAF i
BRI TR T B 4 i (RPE) N IEHE 3R (1 A2, 1M
JE IS T Y RPE PYJIEHE 22 A T 400 o0 JI8% 1l 555 21 4 L 38 15 22 30
B DX, 30K felT 25400 DO B 1 5 A T BT . AN AP S R I IR vk
Weinberger 25 A CO22EAL 0 0 557 % 1 00 £ 56 1400 T 51 )
(P12 A, B T 0 00 PSS o AP AT AL | i 458 A i A S R A
GO RIS 045 & T Weinberger 55 AP
Ishida% A\ RYRIFSE Ik o oAb, AT T A 0 S A | Rl £ 3
HIAREE H AR (VDDA IR FRAT T I iR 2, R IMRATHERE A
T R AR AR o

AR WMAENT AR, FEHh:0 AL IMH ARJ5 #H5E
ALEEE, NER BN A B E LR BRSO 5



DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.11 JUN.2019

- 2103 -

o T AR IITREARBA R, RAE T E BT, I T 2R

LA KNI 2 0 M5 0 AIFZE HERE T P45 1) B Ry

LM i, FCS TSR SR R 7 1] R 278, (02

TSR FATTE I P58 A S 7 ] TR e 2 S

T2 ILM 40ER T 1] A BIFSE T REAN AL L
ZE L ATR, RIEJy  EAR ILM A2 AR J5 40 0 A S 11

SRR AR E i — LW AN R o ) AN [RIZE B B BEEAL

ANIA) ILM #7857 PR Al bR 40 B 2 =t BT 25 ) o 0L o

ARJGBLR RN , LA A B AL L R s BEAL ) S i O U it

EEAE =4SN

% % 37 #f(References)

[1] Gass JDM. Idiopathic senile macular hole: its early stages and patho-
genesis[J]. Archives of ophthalmology, 1988, 106(5): 629-639

[2] Madi HA, Masri I, Steel DH. Optimal management of idiopathic mac-
ular holes [J]. Clinical ophthalmology (Auckland, NZ), 2016, 10:
97-116

[3] Shiragami C, Shiraga F, Yamaji H, et al. Unintentional displacement
of the retina after standard vitrectomy for rhegmatogenous retinal de-
tachment[J]. Ophthalmology, 2010, 117(1): 86-92. el

[4] Codenotti M, Fogliato G, Iuliano L, et al. Influence of intraocular tam-
ponade on unintentional retinal displacement after vitrectomy for
rhegmatogenous retinal detachment[J]. Retina, 2013, 33(2): 349-355

[5] Nitta E, Shiraga F, Shiragami C, et al. Displacement of the retina and
its recovery after vitrectomy in idiopathic epiretinal membrane [J].
Am J Ophthalmol, 2013, 155(6): 1014-1020. el

[6] Ishida M, Ichikawa Y, Higashida R, et al. Retinal displacement toward
optic disc after internal limiting membrane peeling for idiopathic
macular hole[J].Am J Ophthalmol, 2014, 157(5): 971-977

[7] Kawano K, Ito Y, Kondo M, et al. Displacement of foveal area toward
optic disc after macular hole surgery with internal limiting membrane
peeling[J]. Eye, 2013, 27(7): 871-877

[8] Rodrigues IA, Lee EJ, Williamson TH. Measurement of Retinal Dis-
placement And Metamorphopsia After Epiretinal Membrane Or Mac-
ular Hole Surgery[J]. Retina, 2015

[9] Duker JS, Kaiser PK, Binder S, et al. The International Vitreomacular
Traction Study Group classification of vitreomacular adhesion, trac-
tion, and macular hole[J]. Ophthalmology, 2013, 120(12): 2611-2619

[10] Chung H, Byeon SH. New insights into the pathoanatomy of macular
holes based on features of optical coherence tomography[J]. Survey of
ophthalmology, 2017, 62(4): 506-521

[11] Susvar P, Sood G. Current concepts of macular buckle in myopic
traction maculopathy [J]. Indian journal of ophthalmology, 2018, 66
(12): 1772-1784

[12] Frisina R, Pilotto E, Midena E. Lamellar Macular Hole: State of the
Art[J]. Ophthalmic research, 2019: 1-10

[13] Tam ALC, Yan P, Gan NY, et al. The current surgical management of
large, recurrent, or persistent macular holes [J]. Retina (Philadelphia,
Pa), 2018, 38(7): 1263-1275

[14] Takahashi H, Inoue M, Koto T, et al. Inverted Internal Limiting
Membrane Flap Technique For Treatment of Macular Hole Retinal
Detachment In Highly Myopic Eyes [J]. Retina (Philadelphia, Pa),
2018, 38(12): 2317-2326

[15] Diaz-Valverde A, Wu L. To Peel Or Not To Peel The Internal Limit-

ing Membrane In Idiopathic Epiretinal Membranes [J]. Retina

(Philadelphia, Pa), 2018, 38(Suppl 1): S5-s11

[16] Chatziralli IP, Theodossiadis PG, Steel DHW. Internal Limiting
Membrane Peeling In Macular Hole Surgery; Why, When, And How?
[J]. Retina (Philadelphia, Pa), 2018, 38(5): 870-882

[17] Casini G, Mura M, Figus M, et al. Inverted Internal Limiting Mem-
brane Flap Technique For Macular Hole Surgery Without Extra Ma-
nipulation of The Flap[J]. Retina (Philadelphia, Pa), 2017

[18] Chakrabarti M, Benjamin P, Chakrabarti K, et al. Closing Macular
Holes With "Macular Plug" Without Gas Tamponade And Postopera-
tive Posturing[J]. Retina (Philadelphia, Pa), 2017, 37(3): 451-459

[19] Andrew N, Chan WO, Tan M, et al. Modification of the Inverted In-
ternal Limiting Membrane Flap Technique for the Treatment of
Chronic and Large Macular Holes[J]. Retina (Philadelphia, Pa), 2016,
36(4): 834-837

[20] Hu Z, Ye X, Lv X, et al. Non-inverted pedicle internal limiting mem-
brane transposition for large macular holes [J]. Eye (London, Eng-
land), 2018, 32(9): 1512-1518

[21] Leisser C, Palkovits S, Hirnschall N, et al. One-Year Results after In-
ternal Limiting Membrane Flap Transposition for Surgical Repair of
Macular Holes with Respect to Microperimetry [J]. Ophthalmic re-
search, 2018: 1-5

[22] Lyu WJ, Ji LB, Xiao Y, et al. Treatment of refractory giant macular
hole by vitrectomy with internal limiting membrane transplantation
and autologous blood [J]. International journal of ophthalmology,
2018, 11(5): 818-822

[23] Ra H, Lee WK. Efficacy of the Inverted Internal Limiting Membrane
Flap Technique with Perfluorocarbon Liquid-Mediated Selective
Staining for Large Macular Hole Repair [J]. Current eye research,
2019, 44(1): 53-59

[24] Misra DK, Soibam R, Upadhyay A, et al. Secondary paracentral retinal

hole following internal limiting membrane peeling for a large macular

hole[J]. Indian journal of ophthalmology, 2018, 66(12): 1865

Brooks HL. Macular hole surgery with and without internal limiting

membrane peeling[J]. Ophthalmology, 2000, 107(10): 1939-1948

Christensen UC, Krgyer K, Sander B, et al. Value of internal limiting

[25

[t}

[26

)

membrane peeling in surgery for idiopathic macular hole stage 2 and
3: a randomised clinical trial [J]. British Journal of Ophthalmology,
2009, 93(8): 1005-1015

[27] Nakagomi T, Goto T, Tateno Y, et al. Macular slippage after macular

—

hole surgery with internal limiting membrane peeling [J]. Current eye
research, 2013, 38(12): 1255-1260

[28] Flynn KC. The cytoskeleton and neurite initiation[J]. Bioarchitecture,
2013, 3(4): 86-109

[29] Hagan M, Alvarado J, Weddell J. Histology of the human eye: an at-
las and textbook[J]. Philadelphia: Saunders, 1971: 393-522

[30] Weinberger D, Stiebel-Kalish H, Priel E, et al. Digital red-free pho-
tography for the evaluation of retinal blood vessel displacement in
epiretinal membrane[J]. Ophthalmology, 1999,106(7): 1380-1383

[31] Misra DK, Soibam R, Upadhyay A, et al. Secondary paracentral reti-
nal hole following internal limiting membrane peeling for a large
macular hole[J]. Indian journal of ophthalmology, 2018, 66(12): 186

[32] Frampton GK, Kalita N, Payne L, et al. Fundus autofluorescence
imaging: systematic review of test accuracy for the diagnosis and
monitoring of retinal conditions[J]. Eye (London, England), 2017, 31
(7): 995-1007



