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Purpose: To report visual field changes after internal limiting membrane (ILM) peeling for macular epiretinal membrane (ERM)

according to the severity of glaucoma.

Methods: A retrospective review of 37 eyes from 37 patients who underwent ILM peeling to treat ERM. Standard automated peri-
metry (Humphrey visual field 24-2 program) was performed preoperatively and postoperatively. Based on the Advanced
Glaucoma Intervention Study (AGIS) scoring system of preoperative visual field, patients were classified into the early glaucoma
(AGIS = 1) group or the advanced glaucoma (AGIS = 2) group. Postoperative visual field sensitivity at each point was compared

with the preoperative value.

Results: Out of 37 eyes, 15 eyes had early glaucoma and 22 had advanced glaucoma. Eyes from both groups had poor post-
operative visual field parameters. For eyes with advanced glaucoma, the visual field index was significantly reduced and the vis-
ual field damage was larger and wider compared to those with early glaucoma. In both groups, visual field impairment was great-
er on the nasal side than on the temporal side, and visual acuity was not significantly different. Postoperatively, the macular gan-
glion cell-inner plexiform layer thickness was decreased, especially on the temporal side of advanced glaucoma.

Conclusions: Visual field impairment was greater and wider in eyes with advanced glaucoma than in those with early glaucoma

after ILM peeling in patients with ERM.
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WAASA AS 3?— Z ) Y A S(best corrected visual H|a BEA8] 2 BCVA, MD, PSD, central VF deviation,
acuity, BCVA)2 ZF4A38}g At 9Ju] ¢l H3l= §igla, peripheral VF deviation2 2] Ql&= A}o]7}
Z7] ST JYgE A 15 B e S A oREAN (repeated measures ANOVA, Z+ZF p=0.386, p=0.096,
of| A visual field index (VFI), mean deviation (MD), pattern p=0.494, p=0.568, p=0.528), VFI H3}TF

2 ofn] gl Aol

standard deviation (PSD), AGIS score, central VF deviation, £ HEAtH(p=0.023) (Fig. 1).
peripheral VF deviation7} &Ju| Q1A 2}5}E ¢t Table 2). AloFg AL A ZF 527) AA-E R e A & HA2E9
27) =T ARE W 2FA SE AT T WSk RS B o, 27] S A9E S
BCVA WH3F2 2127} 1.68 (+ 2.66), 2.72 (+ 5.89), VFI ¥ F 25 FUsHA SAF 7 AHelA on) gl orst
S} -8.00 (+ 9.85)%, -20.45 (+ 18.44)%, MD Ho}g2 AL HAA, FHPAE A8 SlgolA o Fd
-3.14 (£ 3.84) dB, -6.10 (= 5.90) dB, PSD *H3}lZFS 3.41 OsH "<& & 9 ¢ 2 HA das HYth £ I8
(+ 3.52) dB, 2.61 (+ 3.43) dB, AGIS score H3}F2 3.47 HE F= Aok &Abo] ¢ R A A e THFig. 2).
(= 3.29), 5.18 (= 4.74), central VF deviation 3}k 44 A7} T SD-OCTE A|3¥35E AR = 18WH(18¢H 9]
-1.91 (+ 2.71) dB, -2.78 (+ 5.33) dB, peripheral VF devia- Qo o T WuRAAA] O 2] SPHFEL A7 A A I
tion HIFF -1.68 (+ 2.66) dB, -2.72 (+ 5.89) dBO|3L L WS FAZE dashlal, FEE BHokE u 53] 9]
o, PSDE AQJ5ta WA S TROIA o okEhE & o4 §Y% Ak A4 BTk 27] SREL 69k 2
Table 1. Demographic characteristics of subjects in this study
Early glaucoma (n = 15) Advanced glaucoma (n = 22) p-value
Age (years) 64.87 + 10.97 62.41 + 13.73 0.725
Male/female 4/11 5/17 0.784"
Eye (right/left) 10/5 12/10 0.461"
Eye (phakic/pseudophakic) 9/6 13/9 0.956'
Spherical equivalent (diopters) -1.04 +2.98 -0.59 +2.90 0.491"
Axial length (mm) 23.51 + 1.13 24.16 + 2.48 0.915"
DM 3 (20.0) 10 (45.5) 0.111"
HTN 6 (40.0) 12 (54.5) 0.385"
Combined cataract operation 9 (60.0) 10 (45.5) 0.385"
NTG/HTG 7/8 14/8 0.306
Intraocular pressure (mmHg) 14.73 + 3.35 13.77 + 2.67 0.334"
Number of eyedrops 1.80 + 0.77 1.91 + 0.68 0.658"
Continuous values are presented as the mean + = standard deviation or number (%) unless otherwise indicated.
DM = diabetes mellitus; HTN = hypertension; NTG = normal tension glaucoma; HTG = high tension glaucoma.
*Mann—Whitney U test; Tchi—square test.
Table 2. Postoperative changes in visual field parameters of each group
Early glaucoma (n = 15) Advanced glaucoma (n = 22)
Factor - ; * - - =
Preoperative Postoperative p-value Preoperative Postoperative p-value
BCVA (logMAR) 0.25 + 0.27 0.26 + 0.24 0.906 0.38 + 0.31 0.48 +0.33 0.173
Intraocular pressure (mmHg) 14.73 + 3.35 15.47 4+ 3.60 0.751 13.77 + 2.67 15.36 + 3.57 0.019
VF VFI (%) 97.87 +2.13 89.87 + 10.59 0.003 80.55 + 10.68  60.09 + 23.37  <0.001
VF MD (dB) -0.61 + 1.75 -3.75 + 4.24 0.008 -8.41 +3.92 -14.51 + 7.07 <0.001
VF PSD (dB) 2.15 + 0.69 5.56 + 3.50 0.003 7.48 + 3.17 10.09 + 2.54 0.003
VF AGIS score 0.20 + 0.41 3.67 £+ 3.56 0.003 7.09 + 3.01 12.27 + 4.74 <0.001
Central VF sensitivity (dB) -0.30 + 1.94 -2.21 +£2.46 0.016 -4.65 + 2.36 -7.42 +5.35 0.031
Peripheral VF sensitivity (dB) 0.10 + 1.92 -1.58 + 2.65 0.030 -5.82 +£2.10 -8.54 + 5.86 0.013

Continuous values are presented as the mean + standard deviation.

BCVA = best corrected visual acuity; logMAR = logarithm of the minimal angle of resolution; VF = visual field; VFI = visual field index;

MD = mean deviation; PSD = pattern standard deviation; AGIS = advanced glaucoma intervention study.
*Wilcoxon signed rank test.
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Figure 1. Comparison of postoperative changes in visual field parameters in early and advanced glaucoma. (A) Best-corrected visual
acuity (logMAR). (B) Visual field index. (C) Mean deviation. (D) Pattern standard deviation. BCVA = best-corrected visual acuity;
VFI = visual field index; MD = mean deviation; PSD = pattern standard deviation; logM AR = logarithm of the minimal angle of
resolution.

A -6.53 + 8.46* | -4.47 +6.56* | -4.07 £ 5.57* | -4.07 £+ 6.41
-6.80 + 11.26%| -5.80 = 10.52*| -5.13 £ 9.51 -240+524 | -027+258 | -2.93+5.82
-4.73 + 8.84 -4.33+9.71 -453+11.14 | -4.73+6.63* | -1.73+2.74* | -0.47£220 | -047 +2.72 -0.60 + 3.87
-413+10.86 | -5.67 +10.08 | -8.13 = 11.48*| -4.13 +3.44* | -4.00 £4.90* | -1.93 £2.94* | -0.40 £ 2.97 -2.33+6.25
-3.93+11.39 | -6.53 + 10.09*| -7.47 + 10.34*| -6.87 +9.38" | -4.60 £ 7.39* | -1.47+£3.27 | -1.67 £4.34 -2.87 +8.43
-4.13+£9.53 | -5.13+£9.72* | -4.00 £ 5.96* | -2.33 + 4.81 -1.27+488 | -0.73+3.28 | -0.87 £3.14 | -4.27 + 8.24*
-3.20+6.48 | -2.13+4.49 | -220+6.13 | -0.33+4.08 | -2.00+3.25* | -1.93+5.11
-1.87+727 | -1.13+555 | -0.73+546 | -3.33+8.58
Nasal Temporali
B -8.89 £ 8.83* | -9.18 £ 10.69%| -5.23 £ 11.94*| -2.14 £ 12.09
-13.18 £ 19.67*| -8.82 £ 3.18* | -9.86 + 11.08*| -8.50 + 11.29*| -4.55 + 10.28 | -5.27 + 10.20
-5.96 £ 11.72*[-11.64 £ 12.01*|-11.68 £ 12.70*|-10.59 + 13.22* -6.59 + 10.99*| -4.86 £9.90 | -3.73+8.58 | -5.14 + 10.52
-7.14 + 13.31*| -9.86 + 12.28*-13.14 + 11.65*[-11.00 + 13.41*-10.41 + 11.64*| -2.50 + 7.90 -4.77 + 11.44 -2.05+9.75
-5.82 + 12.85* -8.55 £ 10.18* -9.27 £ 10.71*| -5.59 + 11.58*| -4.32+7.13* | -3.68+7.02 | -1.32+6.86 -2.41+£9.32
-5.50 +9.48* | -6.96 +9.70* | -5.09+6.85* | -4.91+7.92* | -232+7.36 | -1.00+3.68 | -0.41+9.37 | -3.68+9.34
-3.73+8.87 | -5.86+9.90* | -559+7.78* | -2.73+9.79 | -1.82+6.31 -2.73 £9.00
-6.36 + 8.23* | -6.14 + 10.10 | -4.73 + 10.48 | -3.36 £ 6.57*

Figrue 2. Mean retinal sensitivity changes at each point of 24-2 Humphrey VF of each group. The 12 central boxes surrounded by
bold lines are located within 10 eccentricity. The gray boxes indicated significantly deteriorated points postoperatively. (A) Early
glaucoma. (B) Advanced glaucoma. Values are shown as the mean + standard deviation (dB). *p < 0.05.
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Table 3. Postoperative changes in retinal thickness of each groups
Early glaucoma (n = 6) Advanced glaucoma (n = 12)
Factor (um) - - = ; - %
Preoperative Postoperative p-value Preoperative Postoperative p-value
Mean RNFL thickness 89.50 + 12.80  76.33 + 9.37 0.028 82.67 + 18.76  72.92 + 14.09 0.005
Superior 103.67 +21.19  97.50 + 19.12 0.345 97.50 + 32.86  86.92 + 23.09 0.116
Temporal 76.17 +23.51  48.33 + 11.22 0.027 83.25 +27.08 64.33 + 15.26 0.005
Inferior 107.17 +£ 15.74  84.83 + 17.19 0.028 89.83 +28.32  80.08 + 20.85 0.084
Nasal 70.83 + 13.14  75.17 + 13.62 0.027 59.92 +12.32  60.92 + 9.88 0.476
Mean mGCIPL thickness 62.67 +25.19 59.67 + 8.71 0.752 65.25 + 17.54  52.92 + 12.02 0.045
Minimal mGCIPL thickness 43.50 + 27.62  43.17 + 13.47 0.917 36.83 +23.50 29.50 + 15.77 0.255
Superotemporal 67.33 £25.60 55.00 + 7.64 0.116 67.00 + 1820  48.27 + 15.36 0.041
Superior 64.60 +20.12  60.40 + 12.28 0.416 79.33 £ 57.73  51.83 + 18.51 0.034
Superonasal 67.17 +£27.15 67.17 + 12.06 1.000 69.27 + 36.08  64.27 + 16.90 0.646
Inferonasal 69.17 +£22.12 69.17 + 10.80 1.000 62.45 + 2191 57.64 + 16.42 0.423
Inferior 50.67 +£25.73  57.17 + 11.09 0.600 58.08 +24.73  50.92 + 16.78 0.530
Inferotemporal 68.50 +27.02  52.17 £+ 9.04 0.248 67.58 +27.83  46.50 + 11.98 0.037
Continuous values are presented as the mean + standard deviation.
RNFL = retinal nerve fiber layer; GCIPL = ganglion cell inner plexiform layer.
*Wilcoxon signed rank test.
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Figure 3. Longitudinal changes in visual field parameters in early and advanced glaucoma. (A) Best-corrected visual acuity
(logMAR). (B) Visual field index. (C) Mean deviation. (D) Pattern standard deviation. BCVA = best-corrected visual acuity; VFI

= visual field index; MD =
resolution.
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