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Visual and Structural Differences in Idiopathic Epiretinal Membrane According
to the Presence of Retinoschisis
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Purpose: To present differences in visual acuity and macular structure before and after surgery in patients with idiopathic epi-
retinal membrane (ERM) according to the presence of retinoschisis.

Methods: This retrospective observational study included 324 eyes with idiopathic ERM, that underwent pars plana vitrectomy
with ERM and internal limiting membrane peeling, and were followed for more than 6 months. Subjects were classified into two
groups according to the presence of retinoschisis using preoperative optical coherence tomography (OCT; group 1, ERM with
retinoschisis; group 2, ERM without retinoschisis). Preoperative and postoperative macular structure changes and surgical out-
comes were compared.

Results: Group 1 included 61 eyes, and group 2 included 263 eyes. Group 1 had a significantly higher preoperative and final
postoperative best-corrected visual acuity compared with group 2 (p = 0.01, p = 0.02). Preoperative disorganization of retinal in-
ner layers (DRIL) was significantly less in group 1 than group 2 (p = 0.01). Preoperative central macular thickness was not sig-
nificantly different between the two groups. However, postoperative central macular thickness was significantly lower in group 1
than group 2 (p =0.02, p =0.01, p <0.01). The ratio of the inner or outer layer in the total retinal thickness before surgery was sig-
nificantly smaller in group 1 than in group 2 (p = 0.02, p = 0.04).

Conclusions: Preoperative visual acuity was better and the occurrence of DRIL was less in idiopathic ERM with retinoschisis
than without retinoschisis. Postoperative visual and structural outcome was better in idiopathic ERM with retinoschisis than with-
out retinoschisis. Retinoschisis may have played a role in reducing the tractional force given to the inner and outer retina.
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Figure 1. Representative group 2 (A, right eye, epiretinal membrane without retinoschisis) and group 1 (B, left eye, epiretinal mem-
brane with retinoschisis) spectral-domain optical coherence tomography images in a 56-year-old woman. Note the presence of dis-
organization of retinal inner layers (DRIL, yellow arrows) (A). The retinoschisis is located between inner nuclear layer and outer

plexiform layer red arrow heads (B).
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Figure 2. Segmentation of inner retina (IR) and outer retina
(OR) with epiretinal membrane. The mean IR and OR thick-
ness was measured at the upper, lower, nasal, and temporal
sides, 500 um away from the fovea center.

Table 1. Patient’s demographic findings of the two groups

Qtutsts|x| 20194 A 60 H M 1 & -
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QIRE0] njx]= Y-S EAISH7] 913l multiple linear re-
gression analysisE AM-6F3ITE 7 T2 IBM SPSS
21.0 (IBM Corp., Armonk, NY, USA)& A}gatgon, ¥

At fo 452 0.05 n|gte 2 st

< 612K18.8%), 27 ("FUFIHEYE FRESHA] o> it
ZahA)E 263¢H81.2%) 01901, FRFE0] Hit Lol |
L 642 + 9.14), 272 66.6 + 6.7 2 G235t Zfo] 7} ¢l
CHp=0.22). ‘FAe} oJ=k] H]&-2 1520] 10:51 (16.4:83.6%),
23t0] 85:178 (32.3:67.7%)°| 1L, Ak} Q174 A ¢t
O] HIE-L 1570] 547 (88.5:11.5%), 2:-0] 226:37 (85.9:14.1%)
2 FPAAR & HldrsS A0 AR B 120]
499K90.7%), 270] 2099K92.5%)0]%ict. B4 Au} W&
71720 1320] 17.0 £ 9.570Y, 2520] 15.5 + 9.07| €= 52
3t 2pol= ¢12tp=0.30) (Table 1).

& A H G A= (logMAR)2 1520 0.25 + 0.20, 2+
°] 0.36 + 0.27= YHFIHEE S SR Wapdvgto] &
ofsHA F}keH(p=0.01), & A HHHESHEG7= &

off

Charecteristic Group 1 Group 2’ p-valuei
Number of eyes 61 (18.8) 263 (81.2)
Age (years) 64.2 + 9.1 (42-80) 66.6 + 6.7 (54-84) 0.22
Sex (M:F) 10:51 (16.4:83.6) 85:178 (32.3:67.7)
Side (R:L) 30:31 (49.2:50.8) 147:116 (55.9:44.1)
Lens status
Phakic 54 (88.5) 226 (85.9)
Pseudophakic 7 (11.5) 37 (14.1)
Surgery
PPV + cataract combine 49 (80.3) 209 (79.5)
PPV only 7 (11.5) 37 (14.1)
Lens saving PPV 5@.2) 17 (6.4)
Mean F/U (months) 17.0 + 9.5 (6-42) 15.5 + 9.0 (6-43) 0.30

Values are presented as mean + standard deviation (range) or number (%) unless otherwise indicated.
M:F = male:female; R:L = right:left; PPV = pars plana vitrectomy; ERM = epiretinal membrane; F/U = follow-up.
*Idiopathic ERM with retinoschisis; *idiopathic ERM without retinoschisis; r-test.
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A A2 (ogMAR) S| Bk 124l 4 A 025 =
020, & 3 170€ 021 + 0.17, & % 370¥ 0.17 + 0.14,
% T 6709 0.14 + 0.12, 2= 0.05 + 0.080]3)1, & T A
g mE & AR oA s 2aE Bt (p=0.02,
p<0.01, p<0.01, p<0.01). 2o M <] AlE Hol= & A
0.37 £ 0.27, & & 17§€¥ 0.27 £ 0.26, & ¥ 37§¢¥ 0.21 +
022, & & 670€ 0.18 £ 0.23, = 0.16 = 0.200]%}3L, &
A & & AY BE & AR SO SdE Avct
(p=0.03, p=0.02, p<0.01, p<0.01). T & 7F] zJo|= & A
W A% Ao 1204 R3] Z9THp=001, p0.02,
Table 3, Fig. 3).

THFAEM ] Woh= 1ol & A 40234 =+
77.84, & % 1714 387.87 + 61.12, & & 379 356.28 +
55.18, & & 6719 340.24 + 46.75, 2|5 332.64 + 43.779]
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¥ A= BYHp=0.03, p<0.01, p<0.01, p<0.01). 2]

Table 3. Comparisons of best corrected visual acuity of the two
groups

BCVA (logMAR) Group 1 Group 2" p—valueI
Baseline 0.25 £+ 020 0.37 +0.27 0.01
1 month 0.21 £ 0.17° 027 £0.26°  0.11
3 months 0.17 + 0.14° 021 +0.22%  0.21
6 months 0.14 + 0.12° 0.18 +0.23°  0.20
Final 0.05 + 0.08% 0.16 + 0.20°  0.02

(17.0 mo) (15.5 mo)

Values are presented as mean + standard deviation.

BCVA = best corrected visual acuity; mo = months(s).
"Idiopathic ERM with retinoschisis; "idiopathic ERM without reti-
noschisis; “s-test; §statically significant compared with baseline
values.

0.5

—o—Group 1 —m—Group 2

0.4

03
p=0.01 *

0.2 —_—

0.1 * —
0 L p=0.02

*

BCVA (logMAR)

Preop Postop 1M Postop 3M Postop 6M Final

Figure 3. Mean BCVA changes at baseline (preoperative) and
at 1, 3, 6 months postoperatively and at the final visit for ERM
patients with retinoschisis (group 1) or without retinoschisis
(group 2). BCVA = best corrected visual acuity; logMAR =
logarithm of minimal angle of resolution; ERM = epiretinal
membrane; M = month(s); preop = preoperative; postop =
postoperative. *p < 0.05 compared to baseline BCVA.

Table 2. Comparisons of preoperative best corrected visual acuity and optical coherence tomography measurements of the two groups

Charecteristic Group 1 Group 2 p—valuei
Baseline BCVA (logMAR) 0.25 + 0.20 0.36 + 0.27 0.01
Baseline CFT (um) 402.34 + 77.84 417.06 + 84.00 0.20
Baseline IR thickness (um) 198.53 + 41.22 226.50 + 65.76 0.06
Baseline OR thickness (um) 203.73 + 37.74 228.86 + 34.68 0.22
Baseline DRIL 15 (24.6) 142 (54.0) 0.01
Baseline IS/OS changes 8 (13.1) 72 (27.4) 0.15
Retinoschisis layer

OPL 36 (59.0) - -

OPL-ONL 23 (37.7) - -

INL 2 (3.3) - -

Values are presented as mean + standard deviation or number (%) unless otherwise indicated.
BCVA = best corrected visual acuity; logMAR = logarithm of minimal angle of resolution; CFT = central foveal thickness; IR = inner retina;

OR = outer retina; DRIL = disorganization of retinal inner layers; IS/OS

ONL = outer nuclear layer; INL = inner nuclear layer.

= inner segment/outer segment layer; OPL = outer plexiform layer;

*Idiopathic ERM with retinoschisis; +idiopathic ERM without retinoschisis; r-test.
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Aol ZAZHEEA] Hal= 4 A 417.06 + 84.00, & & 17
9 397.75 + 65.22, & & 370¥ 376.78 + 53.14, & i 67
A 366.06 + 42.86, & 372.63 + 48.580|1L, & & 4]
A= BR & ARG fosiA a4 Al
(p=0.03, p<0.01, p<0.01, p<0.01). 5 o 7+ SAZHIE7|
AJoli= & Hofl= fol3t 2lo| S Ho|x] egkony, & Z 37
4, o70d 2 HFH} oA 1to] 27Tt 5-o5HA
SFSITHp=0.02, p=0.01, p<0.01, Table 4, Fig. 4).

P Zat €39 FA(um)= 1A & A duhE
T 198.53 + 41.22, Wake] =27 203.73 + 37.74, 20
A e A YESFA 22650 £ 65.76, YIS
228.86 + 34.68% = - 7+2] zpoli= Qlgich AUk, A
B4 WS E 9)50] AFR|Sh= BlE(%)> 1ol A
W2 472 £ 6.6%, 912 48.5 + 4.6%, 2 o)A Y= 49.7
£ 5.0%, 9= 503 + 52%= W= U 945 HE 1 Zo)A
sl AUThp=0.02, p=0.04). & 5 2T 3} oz
oAl 7} F9o] FA(um)= 12ollA] WSo] 188.60 + 21.75,

Table 4. Comparisons of central foveal thickness of the two
groups

CFT (um) Group 1 Group Pl p—valuet
Baseline 402.34 + 77.84  417.06 + 84.00 0.20
1 month 387.87 + 61.12°  397.75 + 65.22° 0.20
3months  356.28 + 55.18%  376.78 + 53.14° 0.02
6 months  340.24 + 46.75°  366.06 + 42.86° 0.01
Final 332.64 + 43.77°  372.63 + 48.58% <0.01

(17.0 mo)

(15.5 mo)

Values are presented as mean + standard deviation.
CFT = central foveal thickness; mo = months(s).

“Idiopathic ERM with retinoschisis;
noschisis; it—test;

values.

fidiopathic ERM without reti-
§statically significant compared with baseline

9]2o0] 187.07 + 23.3293, 2wo)A] WZo] 19829 +
36.15, 9]20] 202.07 + 14.959 31, & & 719] zJol= o)
E} Avf 2 71 B2 7k sk um)S 1o A U
22 .903 +33.19, 922 -16.66 + 34.045] 1, 2o A=
20 2821 + 4229, 9122 -26.79 + 34.862] WFIE W
U# T o gt WS 9 95 2R sk o3k b
Ol% Holx] ¢FoltH(Table 5, Fig. 5).

EZE oy | SRIAE0] & £ FF L gAHof| v
A= FFE sAo 243 A3 e A Hguga g
(»=0.000) ¥ 4% % DRIL®] EA(p=0.000)Vto] & & %
T Ao FARCE 04?& ABeE E‘%“iﬂ , Uol, 4

\Ral = A

QFtH(Table 6).

450
—o—Group 1 —m—Group 2
g 400 i .
= =00 —g— "
O 350 p=001  p<0.01
300

Preop Postop 1M Postop 3M Postop 6M Final

Figure 4. Mean CFT changes at baseline (preoperative) and at
1, 3, 6 months postoperatively and at the final visit for ERM
patients with retinoschisis (group 1) or without retinoschisis
(group 2). CFT = central foveal thickness; ERM = epiretinal
membrane; M = month(s); preop = preoperative; postop =
postoperative. p < 0.05 compared to baseline CFT.

Table 5. Comparisons of segmented retinal thickness changes of the two groups

Characteristic Group 1 Group 2 p—valuei
Baseline
IR thickness (um) 198.53 + 41.22 226.50 + 65.76 0.06
OR thickness (um) 203.73 + 37.74 228.86 + 34.68 0.22
IR/total thickness (%) 47.2 £ 6.6 49.7 £ 5.0 0.02
OR/total thickness (%) 48.5 + 4.6 50.3 £5.2 0.04
Final (um)
IR thickness 188.60 + 21.75 198.29 + 36.15 0.26
OR thickness 187.07 + 23.32 202.07 + 14.95 0.50
Change
IR thickness -9.93 + 33.19 -28.21 +42.29 0.07
OR thickness -16.66 + 34.04 -26.79 + 34.86 0.45

Values are presented as mean + standard deviation.
IR = inner retina; OR = outer retina.

*Idiopathic ERM with retinoschisis; +idiopathic ERM without retinoschisis; r-test.
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H eEtee A SEePaeEial 5 18.8%014 Table 6. Prognostic factors for the final BCVA
sS4 _‘Rl‘zil, B 57F 2k Rsto] dut i P
Q1 kel st b EE e, Ao tiEE e Age (years) 0.320
ARO6T%7F Wt o\xnt Aolo] g o Sex 0.540
- Baseline BCVA 0.000
2~ olojt} Edbululzulel| ulul=71H gly) =8 =193
o slsle SEEde] B c’_““ﬂ ks “Q_ 4 Presence of retinoschisis 0.120
Sh= = 7o 2 s ohA Augt et ogk HA Baseline CFT 0.254
W) Aeldo] 1 AU sk AoR gAsted| olof  BaslieDRIL 0.000
_ N aseline changes .
S 1AL olabAull. A2z o S = b3
EH ‘_}_ 1_7‘11_ o lTE TE —v———i Xﬂ74 O]'% = O:HOH ‘1 Baseline IR thickness 0.383
YRt AR, e & Ay 3RV 5 gar Baseline OR thickenss 0.564
Aure] A 9 a3z e] o] gldlth= Aotk BCVA = best corrected visual acuity; CFT = central foveal thick-
Enpgubhubsad B AlEo)] S 2L ozE g ness; DRIL = disorganization of retinal ¥nner lay_ers; IS/OS = in-
- . R — Lo, ol 5 ner segment/outer segment layer; IR = inner retina; OR = outer
ﬁ }\]Eﬂﬂa o]‘g_]- 7]2_]:’ = ﬁ o‘i‘_—,—ﬁﬂ o Z]UW]_Z] W OZ” retina.
QRS0 BuErt P Ao AHE ] HI7IA "Multiple linear regression analysis.

Figure 5. Spectral domain optical coherence tomography (SD-OCT) image changes after surgery of the left eye in a 65-year-old
man. (A) Preoperative SD-OCT images with visual acuity logM AR 0.40. The inner retina at the nasal side (red outline) is relatively
thickened, whereas the inner retina at the temporal side (blue outline) is preserved due to presence of retinoschisis (yellow arrow-
heads). (B) SD-OCT image at 12 months after operation with visual acuity logM AR 0.05. The thickness of inner retina at nasal side
is not completely recovered compared with the temporal side of inner retina.
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