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Intraoperative Foveal Traction in Patients with Epiretinal Membrane
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Hye Min Jeon, MD, Sue Hey Chae, MD, Chan Woo Bang, MD, Min Soo Lee, MD, Hee Seong Yoon, MD, PhD

SEtEH

Sungmo Eye Hospital, Busan, Korea

Purpose: To determine influences of intraoperative foveal traction during membrane peeling in idiopathic epiretinal membrane

(ERM) surgery.

Methods: This retrospective observational study included 46 eyes of 46 patients with idiopathic ERM who underwent pars plana
vitrectomy with ERM and internal limiting membrane peeling from February 2015 to September 2015. The presence of intra-
operative foveal traction during membrane peeling was reviewed using video records. The main outcome measures were
best-corrected visual acuity (BCVA), central foveal thickness (CFT), foveal contour, and photoreceptor inner segment/outer seg-
ment junction disruption using optical coherence tomography at baseline and at 1, 3, 6, and 12 months after surgery.

Results: Group 1 (ERM with intraoperative foveal traction) included 22 eyes, and group 2 (ERM without intraoperative foveal
traction) included 24 eyes. Preoperatively, convex pattern ERM was observed more often in group 1. Group 1 had a significantly
thicker CFT and a lower BCVA compared to group 2 at baseline and during the first 6 months, but the final postoperative BCVA
and CFT were not significantly different between the groups at 12 months. Among 22 eyes, 12 eyes (54.5%) were restored to flat
or concave ERM patterns at an average of 5.4 months after surgery in group 1, and 18 out of 24 eyes (75%) recovered at 2.4

months (p < 0.01) in group 2.

Conclusions: Preoperative thick CFT and convex pattern ERM indicated a high possibility of intraoperative foveal traction in idio-
pathic ERM surgery. There were no differences in long-term BCVA and restoration of foveal configuration according to foveal

traction during membrane peeling.
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Figure 1. Schema of the retinal membrane peeling. A drawing
shows foveal traction during membrane peeling.
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Table 1. Preoperative data

Traction No traction Total p-value
Eyes (n) 22 24 46
Sex (male:female) 6:16 7:17 13:33 0.887"
Age (years) 70.2 + 8.1 644 + 6.4 672 +17.7 0.010
Type (flat:convex:concave) 4:17:1 13:3:8 17:20:9 0.001*
ELM disruption (n, %) 522.7) 1(4.2) 6 (13.0) 0.090°
IS/OS disruption (n, %) 3(13.6) 2(8.3) 5(10.9) 0.659°
CFT (um) 536.55 + 87.15 405.50 + 73.54 468.17 + 103.40 0.000
VMT (n, %) 14.5) 2 (8.3) 3(6.5) 1.000°
MPH (n, %) 14.5) 6(25.1) 7 (15.2) 0.098"
BCVA (logMAR) 0.56 + 0.41 0.32 + 0.12 0.43 + 0.32 0.012"

Values are presented as mean + SD or n (%) unless otherwise indicated.

ELM = external limiting membrane; IS/OS = inner segment/outer segment junction; CFT = central foveal thickness; VMT = vitreomacular
traction, MPH = macular pseudohole; BCVA = best corrected visual acuity.
*Compared by Pearson's chi-squared test; TCompared by student’s T-test; ICompared by logistic regression analysis; §Compared by Fisher's

exact test.
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Figure 2. Mean longitudinal changes in best corrected visual
acuity (BCVA). Traction group had a lower BCVA compared
to non-traction group at baseline and during the first 6 months,
but final postoperative BCVA were not significantly different
between the groups at 12 months. mo = month(s). p < 0.05,
student’s T-test.

Table 2. Mean best corrected visual acuity (logMAR) changes

Ao A 219 F 119K52.4%), H]A
69F 3 109H62.5%) .2 23t 2ol= gid
THp=0.538). 37 HAA ALY A9t 0 Eo] &
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T & T A 050 AAE A F I BRoA =

HEA] dt

-~ Traction(+)
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Pre  Post 1mo Post 3mo Post 6mo Post 12mo

Figure 3. Mean longitudinal changes in central foveal thickness
(CFT). Traction group had a thicker CFT compared to
non-traction group at baseline and during the first 6 months,
but final postoperative CFT were not significantly different be-
tween the groups at 12 months. mo = month(s). p < 0.05,
student’s T-test.

Pre Post 1 month Post 3 months Post 6 months Post 12 months
Traction 0.56 + 0.41 0.41 £ 0.30 0.35 £ 0.25 0.35 £ 0.24 0.22 +0.23
No traction 0.32 + 0.12 0.34 + 0.27 0.21 + 0.17 0.15 £ 0.11 0.12 +£ 0.10
p—value* 0.012 0.405 0.033 0.002 0.059

Values are presented as mean + SD unless otherwise indicated.
*Compared by student’s T-test.

Table 3. Mean central foveal thickness (um) changes

Pre Post 1 month

Post 3 months Post 6 months Post 12 months

Traction 536.55 + 87.15
No traction 405.50 + 73.54
p-value’ 0.000 0.022

443.71 + 56.70
409.04 + 39.32

422.84 + 52.57 406.40 + 45.77 385.60 + 35.69
387.32 + 42.36 372.61 + 39.77 366.00 + 35.38
0.021 0.013 0.130

Values are presented as mean + SD unless otherwise indicated.
*Compared by student’s T-test.

Table 4. Changes of central foveal thickness (um) in different period

Traction No traction p-Value*
Pre-Post 1 month 92.67 + 90.98 -0.30 + 76.12 0.001
Post 1 month-3 months 18.37 + 38.69 21.64 + 44.12 0.804
Post 3 months-6 months 18.05 + 16.74 12.86 + 29.85 0.506
Post 6 months-12 months 18.57 + 20.64 10.18 + 7.84 0.132

Values are presented as mean + SD unless otherwise indicated.
*Compared by student’s T-test.
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Table 5. Status of photoreceptor layer and external limiting membrane (ELM)

Pre Post 1 month Post 3 months Post 6 months Post 12 months
IS/OS disruption (eyes, n)
Traction 3 4 2 0
No traction 2 1 0 0
ELM disruption (eyes, n)
Traction 5 3 1 1
No traction 1 0 0

IS/OS = inner segment/outer segment junction.

1]

il

Am
i
=

S

Hak2- 40A] ool Al oF 6% e A== Bl
07, E3| ofAlolelE fiFo R 3 Aol A=

o] vIBo] ®H1gE7|%= 3Fck'™"® Machemer7}
A AAES o] &3t Furdutre] Az gt ol
7 el AAAlEe] Al A2 AJPEIL 9l
AEEL BYhY S2&o0] Tus] AlgHo] wet o
A §Jgt tefst &7180] AVEeH, <t
Aok o] &8t WAASAAES AldYsl= o] S

7S

ot

)

S
H

£
X

o rlo 2 w &

ool e e o e do o
oo '

n
=
N
o
£
4
i)
i)
i
=2
081. ~
o
iy
+

e 12
H
i)
X
o

SO

r mlo

4
i

i

W ox
3o
X j\i
L B
ol

o N
oo

1
i g
ue rlo
oZ
of Tk
[o
o
>
3
2
T

2
a0
ol
m {
ox M
Lo it
oflt
4,
2
a
o
;IJI
f

2 oo
Hd
=
=
i
I
oftt

=

ol

. Jo
- 1o
ol

L
o] 77.3% (17/22¢h
o] 12.5% (3/24¢h)
Hl =2 8]0,
fakohal sixbE &

¥ 36.5%, 44.5%, 19%%]

oX W

ngm

52
o
e
D
i)
32
o
I
=
i,
o
4

Hro

k1
=
o)
)
S

d

0.

L E5Y, 9830|227} 24
o HSIAE Ee b

.
wodey ek & A whuora)
2419} 7AQlo] WA 7

o] £8e dEe 4 9lrk

ARNEL & F FAl9h ARlo] WAT 79, FAR up
o 74l AAY wjEe] 5 T FAGUEA} o £
& Aol oaksldnh. AvboR FAREAL 4
T WAL AARA folelA FANCY & F 12

742

Aol 5 ol A ZjolE Bolx| elgkh. & HF-o) st
AAZANE & 5 124D &AL
of gzt olRolaL, HAZeIAE &

4 FAZE ZAHSHAC} o] % tha) st
Aol AR, 2 7ok stk vlas) ma A 1
oo} wishs ZAQlzold o 2 Fas B

¢

£ oo 4
oZiElﬁ_o‘
é—&.{o‘,olﬂ
=22
B o
rlrmzoﬁ
O%OEFIO
o o
F
:
irmjg
O
o ol 2
rle%i
>}‘u§§%r
o N
N
2 o
JZI:QLVIF
o N
A o
[

b
£
§.
2
&
=
aQ
S
E
~
3
a
S
tlo
e
J
oft
e
)
oft

Hazt 34

i

e Az}

> 5
LN
> &
o

i 5
N

1 g
2L

lo do

2
1 ro
M
i)
s
o
ot
j>
MN

od
g o
1 S¥
=) =2
I >
ot ¥
T 5
o
off ofN ofN h M o rlr fo ¥ fu ofy

T
X
it
-
o
=
PO
o
o
M fgr =z o we
4>
%9,
o
©
fr
>
2w Lo

N

_]
ao] 2 Ao A

¢
H

o Yoo i ol X

= o H
of
o
©

of M
N
H
O,
rir
4

)

it

=2

gAEAlE $ 7 o 2 s A Bl foldt AEe
B, & F /7= AdolA vl vl
Aol B Worou R27ER Ao £ ol
tolS HolA| otk =539 e o
Fefloll wls) & A AlFo] Wrka Hirg|g) o ¥
o & d7olME E5F0] wol E3hd ATl
Aol B Std Alz Az e § @7
& A Aol WirE AQltollA Aol B Wk
HE7EH A HFHeRE T
gl yehd Zlos E45H, o] =

P

Mo do o2 O o X mx

=
32
rr

o

ot

Mo

o

%
o o

o
—r
Z o
rof
e/
S
i dr
>
>~ 1Y
Loy
=

BA

B o o2 ooty B2 orfu o o
)

-
i
ofy
Mo
2.
-
o
i
I
2,
o,
_{
]
2
()
o,
H
1o
A
o

P
o
oZ
)
(it

E Wa/eld ga, A 5
A1Ze] akiol Al olu] ghe
B glom Yol Aol Ul
HEYFIH Ss 5 27] 3AWIAA
W oA AHE ReE Hgel

ol M

18 o
H
L
D
jg‘ -1014
S~

1o
ofM
o =

1
N,

¢

fr ok r2 of
(S A=)
ox. M
o 2
ro =
ille
o
e

)Y
ofy
=
ro.
o
%0
%2



oA shedo] o Be HER BHEUAT & F 12
ALAGNE 23A L] shedo] BHE 1948 Aslshn
T gEEn A4 GAeIA PueiEel Ado

£ 49t oAl gon ¥ ATNE
/sl HERet o13A
].

10
54
M,
i
= R —
"lrr‘fjr:i

[e]
Al AJA| 2

0%k, 1¢te 2 FASH] AwdS E487]=
Falkner-Radler et al”’-& wraborul
FHE A% £ F Aol o 9kt
o} 0m3 2 ¥ ABL apto]

o B Aie & F 54

L
T
3z
1

)
o T
80y

N
1y

¢

o

géz*ﬁ

°c L o

o

o ik

> O

o)

AN
8l

T
o rr
oz
rE
rif
e
ki
1
30

r
ro,
Jo
—d
2
i=)
ru

o

>

it

ot

oldk

L

-

N

=)

o,

)

B}

s

v

O{ii il

s L

N

o &
o Jm X

o 1

o 5o W

M2 oox 3 4o 30 d

(9]
o
S 2
e =
x4
o =
o &
Al
= o
_>C._11.]1
OIS
N
= 0o
e
9
N
2
ro, I
5
2 W o
X
)
ro,
SN
4 2

GER

-

ol gupaRe} mAsele Adstel RS Haoks

7] glal s, B

& 9Ae Hol APt HRe 2

O & A W Aot W
(e}

m
=)
=l
A=)
<k
Q
2N
RN
i)
go

O:

ot

oY, of
o

oot >
X
.
GO )
=2
e 2 Ho

o =

A
4
pac)
32
filo
pou)
o
£
=
=
O:
4
m?
filo

lo

b
£
iy
_)|J_:{
o,
il
T
iu)
=
RS
§2
§
1
o
o0
[\e)
2
r

1o o
wy oy
~|

Aol o o] F Aoz A
Q1] Fake Bk Aes] 457 flaliA]
| B2 BF F 449 2 WellA Ad

= F7F AL

i)
g
e

ol
L
o
2
d
=X

e do e N o 44 = oqlr e
My fo o
o et 2

o HoH

i My oflt

i
i)
i)
e
e
il
M
!
%
M

lo ™ 4
[

W ol o
o>
ol
it
=)
N
N

s
A=

o
3
gl
LU

X,
o
Hl
Am
-
i

4 4 o

H

ot

r‘ \

X

2

>

it

[
oo N,

;{o
P S

=)
=)
=
=)
E)
ot
)
1o
>

|
ofx
=)
o,
i3
YT o

Mo o 4
ot H
Sls
97
32

g O
5=
o
X
+
%
oy
)
124
c
of\
i

1o
rO
ol
o
2
B
)
L
ity
[
o
2
>~
)
ro
o
i
o
e 1 oo
G N
ST e

)
>
ot
N
1o
il
N
o
ne,

o i
o
s

dor Y H
lo o
o
o>~
Eh)

p

> S
i
et
4
8

(g o
;
(o

o ©

o

off
N

=
I

o
jm}

=)

d

=)

o

2

1=

1o

)
5
L =
RO
A r
ox F
~{

rJ

re
o

Hu

REFERENCES

1) Margherio RR, Cox MS Jr, Trese MT, et al. Removal of epimacular
membranes. Ophthalmology 1985;92:1075-83.

2) Michels RG. Vitrectomy for macular pucker. Ophthalmology
1984;91:1384-8.

3) Wise GN. Clinical features of idiopathic preretinal macular
fibrosis. Schoenberg Lecture. Am J Ophthalmol 1975;79:349-7.

4) Poliner LS, Olk RJ, Grand MG, et al. Surgical management of pre-
macular fibroplasia. Arch Ophthalmol 1988;106:761-4.

5) Machemer R. The surgical removal of epiretinal macular mem-
branes(macular puckers). Klin Monbl Augenheilkd 1978;173:36-42.

6) McDonald HR, Verre WP, Aaberg TM. Surgical management of
idiopathic epiretinal membranes. Ophthalmology 1986;93:978-83.

7) Margherio RR, Cox MS Jr, Trese MT, et al. Removal of epimacular
membranes. Ophthalmology 1985;92:1075-83.

8) Hillenkamp J, Saikia P, Gora F, et al. Macular function and mor-
phology after peeling of idiopathic epiretinal membrane with and
without the assistance of indocyanine green. Br J Ophthalmol
2005;89:437-43.

9) Arndt C, Rebollo O, Séguinet S, et al. Quantification of meta-
morphopsia in patients with epiretinal membranes before and after
surgery. Graefes Arch Clin Exp Ophthalmol 2007;245:1123-9.

10) Wong JG, Sachdev N, Beaumont PE, Chang AA. Visual outcomes
following vitrectomy and peeling of epiretinal membrane. Clin
Experiment Ophthalmol 2005;33:373-8.

11) Park SJ, Lee JH. Clinical feature of macular preretinal membrane
and visual changes after vitrectomy. J Korean Ophthalmol Soc
1994;35:824-9.

12) Rice TA, De Bustros S, Michels RG, et al. Prognostic factors in vi-
trectomy for epiretinal membranes of the macula. Ophthalmology
1986;93:602-10.

13) Kim SW, Park JH, Ahn DS, Yoon HS. Evaluation of each retinal
layer thickness according to preoperative OCT patterns after idio-
pathic ERM removal. J Korean Ophthalmol Soc 2014;55:1843-52.

14) Seo SJ, Lee SJ, Park JM. Surgical outcome according to morphol-
ogy in epiretinal membrane based on optical coherence tomog-
raphy (OCT). J Korean Ophthalmol Soc 2013;54:736-44.

15) Massin P, Allouch C, Hanouchine B, et al. Optical coherence to-
mography of idiopathic macular epiretinal membranes before and
after surgery. Am J Ophthalmol 2000;130:732-9.

16) Kim JH, Kang SW, Kong MG, Ha HS. Assessment of retinal layers
and visual rehabilitation after epiretinal membrane removal.
Graefes Arch Clin Exp Ophthalmol 2013;251:1055-64.

17) McCarty DJ, Mukesh BN, Chikani V, et al. Prevalence and associa-
tions of epiretinal membranes in the visual impairment project. Am
J Ophthalmol 2005;140:288-94.

18) Kawasaki R, Wang JJ, Mitchell P, et al. Racial difference in the
prevalence of epiretinal membrane between caucasians and asains.
Br J Ophthalmol 2008;92:1320-4.

19) Kwok AK, Lai TY, Li WW, et al. Indocyanine green-assisted in-
ternal limiting membraned removal in epiretinal membrane surgery:
a clinical and histologic study. Am J Ophthalmol 2004;138:194-9.

20) Sorcinelli R. Surgical management of epiretinal membrane with in-
docyanine-green-assisted peeling. Ophthalmologica 2003;217:107-10.

21) Park DW, Dugel PU, Garda J, et al. Macular pucker removal with
and without internal limiting membrane peeling: pilot study.

743



Xl 20184

Ophthalmology 2003;110:62-4.

22) Sivalingam A, Eagle RC Jr, Duker JS, et al. Visual prognoses cor-
related with the presence of interna-limiting membrane in histo-
pathologic specimens obtained from epiretinal membrane surgery.
Ophthalmology 1990;97:1549-52.

23) Kinoshita T, Kovacs KD, Wagley S, Arroyo JG. Morphologic dif-
ferences in epiretinal membranes on ocular coherence tomography
as a predictive factor for surgical outcome. Retina 2011;31:1692-8.

24) Joe SG, Lee KS, Lee JY, et al. Inner retinal layer thickness is the
major determinant of visual acuity in patients with idiopathic epi-
retinal membrane. Acta Ophthalmol 2013;91:e242-3.

25) Watanabe K, Tsunoda K, Mizuno Y, et al. Outer retinal morphol-
ogy and visual function in patients with idiopathic epiretinal
membrane. JAMA Ophthalmol 2013;131:172-7.

26) Suh MH, Seo JM, Park KH, Yu HG. Associations between macular

M5 H M8z-

findings by optical coherence tomography and visual outcomes af-
ter epiretinal membrane removal. Am J Ophthalmol 2009;147:
473-80.¢3.

27) Inoue M, Arakawa A, Yamane S, Kadonosono K. Long-term out-
come of preoperative disrupted inner/outer segment junctions as-
sessed using spectral-domain optical coherence tomography in pa-
tients with idiopathic epiretinal membrane. Ophthalmologica
2012;228:222-8.

28) Shiono A, Kogo J, Klose G, et al. Photoreceptor outer segment
length: a prognostic factor for idiopathic epiretinal membrane
surgery. Ophthalmology 2013;120:788-94.

29) Falkner-Radler CI, Glittenberg C, Hagen S, et al. Spectral-domain
optical coherence tomography for monitoring epiretinal membrane
surgery. Ophthalmology 2010;117:798-805.

= FLZE =

Edt ofarotatof| A HE|7iE oY & WMsHE Salet 7421
S 4 garotar SiXto M Y HES Aotz THYoIAN LAs ZaQt 7AQI0] = A0 O|Xl= ol tial EAfe) Xt
StALH,
CHabnt g 20153 22 2B 9 7IX| 20N S Yofetato = THET F2[H|EN e Y UXHeS AIYE2 Xt 469 4692F
2 Aoz doz 2M6QILt »aFNE TESI0 YXHe THEHN St 7210] HMSIA=XIE 2RlstH, & X,
= T UHE, 30E, 670 E, 122020l RtHuFAE Y LZHEEHSEI NN SHUUEA, SH=ZE, AMIZ LHE/QJE MEfS
HEIE ZAbSRILE
it = 3 34t Al0| et 220t2 10| EAlohX] eI 240t0] Hlo = © 253 eIV BUT SAYUSATE FAHRSH
= © ANZH0| JHULCH & = 670X A210] LMSHHE ZoA AlZ0| Fo SHNUUSAIL SAHYUSL 12720l & 22l xto|7t
UACH = F YUt eI HEY L= LEYCE 3|2 &E= 7|72 74010] YAt HolM 5.470E, 7AQ10] YMSHK] 12 0l
2. 4742 0| CHp<0.01).
ZE: E2 Lot SIXtoA = N SAYUFIL FED 25T FEHYSE UAHE Y & S delo] Y4 7Hs40|
=20, XA It & SA Ao Y 20| OE HV|1A A 2 siEetA A= xto|7t giict
(CHStotupsts| X| 2018;59(8):738—744)

744



