Internal Limiting Membrane Peeling as
Prophylaxis of Epimacular Membrane For-
mation in Eyes Undergoing Vitrectomy for
Rhegmatogenous Retinal Detachment

SUMMARY

Purpose: Rhegmatogenous retinal detachment is a serious condition that can signifi-
cantly impair visual function, even after a successful surgery. One of the complications
that can significantly impair visual acuity in the postoperative period is a development
of the epimacular membrane (ERM). The aim of this work is to monitor the effect of
peeling of the internal limiting membrane (ILM) in the macula at the anatomical and
functional results in the postoperative period, especially with regard to the development
of ERM.

Methods: Prospective study of 21 eyes, which underwent peeling of ILM during pars
plana vitrectomy for rhegmatogenous retinal detachment (on detached macula). The
ILM peeling was done without using decalin during this procedure. We tested best co-
rrected visual acuity (BCVA) and followed fundus biomicroscopic findings. Proliferative
vitreoretinopathy (PVR) was evaluated according to the recommendations of the Reti-
na Society Terminology Committee. To exclude the development of ERM in the macula
optical coherence tomography (OCT) was performed at the end of the 18-month fo-
llow-up period.

Results: In total, the results of 21 eyes of 21 patients who underwent PPV for rhegma-
togenous retinal detachment were evaluated. In all of them was during PPV performed
ILM peeling on detached macula, these are followed prospectively. ILM peeling without
using decalin was sufficient in all eyes. All eyes with ILM peeling did not develop ERM
at the end of the follow-up period.

Conclusions: ILM peeling during PPV for rhegmatogenous retinal detachment redu-
ces the risk of developing secondary ERM.
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Use of the technique of pars plana
vitrectomy (PPV) is increasing in fre-
quency. The method covers removal
of the vitreous body, treatment of the
tears and degenerations, and is com-

INTRODUCTION

Rhegmatogenous retinal detachment
is an ocular disorder in which the neu-

roretina is detached from the deeper
layers of the eye. Detachment may
initially be local and progressively
spreads, and without surgical therapy
leads to loss of visual acuity up to the
point of blindness. Development of
the disorder relates to the presence of
a retinal tear.

Various methods exist for surgical
treatment of retinal detachment. The
choice of these methods usually de-
pends on the intraocular finding (con-
dition of lens, amount and position of
tears) and the surgeon’s preferences.
The principle of therapy is closure of
the tears and relaxation of the vitreo-
retinal traction forces.

pleted with the instillation of an intra-
ocular tamponade. The tamponade
used includes expansive gas (perflu-
oropropane, C3F8) or silicon oil (SO).
Other types of gas tamponade are
hexafluorosulphide (SF6) and perfluo-
roethane (C2F6). Silicon oil is usually
used in more severe cases, which are
generally related to a higher degree of
proliferative vitreoretinopathy (PVR).

An epiretinal membrane (ERM) is
a fibrotic layer on the surface of the
retina, formed by activated cells: gli-
al cells, cells of the retinal pigment
epithelium (RPE), microphages and
fibrocytes. ERM develops as a re-
sponse to various insults: microtrau-
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mas upon ablation of the posterior
vitreous membrane (posterior vitreous
detachment — PVD), ischemia, micro-
vascular abnormalities, excessive la-
ser treatment, presence of a retinal
tear (upon PVD), intraocular surge-
ry... ERM progressively exerts tensi-
on on the retina, macular oedema up
to prominence or corrugation of the
neuroretina. In the initial stages the
outer retinal layers are not damaged.
ERM afflicts approximately 7% of
the population, and its incidence in-
creases with age. Post mortem stu-
dies demonstrate ERM in 2% of fifty
year-old patients and in 20% of those
aged 75 and older. Over the course of
time, ERM progressively damages the
structure and function of the macular
area, induces oedema of the neuro-
retina, which if it persists for a longer
time leads to irreversible damage to
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sight [4].

Activation of RPE cells relates to reti-
nal detachment, excessive cryoretino-
pexy and the length of the period of du-
ration of detachment. Activated RPE
cells also share in the development
of PVR. Stimulation of the develop-
ment of ERM is further supported by
the presence of blood in the vitreous
body, inflammatory manifestations, or
both in connection with PVD. Retinal
detachment and surgery thereon are
thus one of the potential causes of the
development of ERM [2].

Following surgery for rhegmatoge-
nous retinal detachment, ERM forms
in approximately 3 to 18% of cases [5,
6, 12]. Complicating development of
ERM is described also following ex-
ternal, cryosurgical operations [11]

METHODOLOGY

A prospective observation of eyes
in which 20G pars plana vitrectomy
(PPV) was conducted due to a surgi-
cal solution for rhegmatogenous reti-
nal detachment. The observation was
18 months. In all cases the macula
was detached.

During the surgery, MLI peeling was
performed using Eckardt micro-for-
ceps, after colouring with the aid dye
MembraneBlue Dual®. The used dye
sinks downwards very well, does not
swirl in the vitreous area (thus not re-
stricting the examination of applicable
movements of the retina upon its drai-

nage), and reliably colours the surface
of the macula. Before this treatment,
the elevated macula was first of all fla-
ttened by endodrainage of the original
tear, using an exchange of water/air.
Peeling was performed without the use
of decalin, sparingly, with minimal trac-
tion in an anterior-posterior direction.

Visual acuity was tested on ETDRS
tables. The intraocular finding was
assessed biomicroscopically at the
following intervals: before surgery, 1
month, 6 months, 12 and 18 months
after the procedure. In biomicroscopy,
in addition to the complex finding on
the fundus, we placed emphasis on
the present stage of proliferative vit-
reoretinopathy (PVR), and observed
the development of ERM after the sur-
gery. The absence of ERM was con-
firmed with the help of an OCT exa-
mination at the end of the observation
period. Preoperative OCT of the deta-
ched macula was not conducted. We
classified PVR according to the reco-
mmendations of the Retina Society
Terminology Committee [13, 14, 15].

RESULTS

In total we evaluated the results of 21
eyes of 21 patients, in which MLI peeling
was performed on the detached macula
during PPV. The performance of peeling
without the use of decalin was possible
to a sufficient extent in all eyes.

In 12 eyes peeling was performed due
to the perioperative finding on the sur-

face of the macula. In these cases the
MLI was “coarsened” or “puckered”. In
the remaining 9 eyes this concerned
a suspected coincidence of macular
hole, in which it was not possible to
decide unequivocally at the given time
as to whether this represented a com-
plete defect of the neuroretina (it was
not possible to conduct OCT periope-
ratively). The suspected macular hole
was never the actual cause of retinal
detachment. We used gas (perfluo-
ropropane) as an intraocular tampo-
nade at the end of the procedure in
5 eyes, and in the remaining cases
(76%) silicon oil (Oxane® 5700).

The initial median of best corrected
visual acuity (BCVA) was counting fin-
gers from one metre (1/50), average
BCVA 20/200. The median BCVA at
the end of the observation period was
20/100 and average BCVA 20/80. An
improvement of BCVA was attained in
16 cases (76%), a deterioration occu-
rred in 5 cases (24%). The change of
BCVA in the sense of improvement
(following PPV with peeling) was stati-
stically significant (Wilcoxon p = 0.02).
In the immediate postoperative period
the retina was reattached in 100% of
eyes. However, during the observati-
on period, redetachment occurred in
3 eyes with silicon tamponade (14%).
Development of epimacular prolifera-
tion (example in Fig. 1) was not per-
ceptible in all the eyes with performed
MLI peeling at the end of the observa-
tion period, which we confirmed with

Fig. 1 A photograph from video recording of operation: exa-
mination of the retina following evacuation of the silicon tam-
ponade, the centre is normal (peeling was performed on the
detached macula during PPV), around it is a pale lining of the
incipient ERM (corresponding to the line left by MLI).

Fig. 2 Focal ERM above foveola, photographic finding 6 mon-
ths after PPV (without performance of MLI peeling) for rheg-
matogenous detachment.
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Fig. 5 A postoperative photograph of fundus 3 months after
procedure, reflections of silicon tamponade and pronounced
epimacular fibrous membrane (pucker). BCVA 1 month after
surgery was 20/40, progressively declining to 20/200 in 3rd

Fig. 4 A photograph of fundus before rhegmatogenous amotio
surgery (PPV without performance of peeling). Detachment is
subtotal, visual acuity 2/50.

Fig. 6 An image from recording of surgery, peeling of epima-
cular pucker: thickened ERM passes into rigid edges of MLI,
together with which it is peeled. The centre of the macula be-

month of observation period.

the help of OCT. In one case of perio-
peratively identified suspected macu-
lar hole, a minor defect of the neuro-
retina persisted even at the end of the
observation period.

DISCUSSION

The development of an epimacular
membrane following a surgical soluti-
on to rhegmatogenous detachment is
a familiar complication. It afflicts eyes
following pars plana vitrectomy (in 3
to 18% of cases), as well as eyes fo-
llowing surgeries by exterior procedu-
re [6, 7, 11, 12]. Uemura published a
group of 105 eyes operated on via ex-
terior procedure (cryoretinopexy and

neath the ERM is atrophic, its edges pale and enlarged.

plombage), in which he observed a
development of ERM in 24% of cases
in the first month following the proce-
dure and an increase thereof to 68%
following a twelve-month observation
period [11]. Eyes in which ablation of
the posterior vitreous membrane was
not present before the surgery were
not afflicted by epimacular membrane
during the course of the observation
period.

Progression of ERM may be gradual
or also eccentric, and does not alwa-
ys require a surgical solution. Such an
example is presented in Fig. 2 and 3.
However, it may also progress rapidly
and severely impair visual functions,
as documented in Fig. 4 and 5. Pro-

nounced fibrous epimacular prolifera-
tion causes severe corrugation of the
central region (“pucker”), the surgical
removal of which is generally mecha-
nically traumatic for the macula (Fig.
6).

The presupposition of our work is the
hypothesis that peeling of the internal
limiting membrane during surgery for
rhegmatogenous retinal detachment is
an effective prophylaxis for the formati-
on of a postoperative epimacular mem-
brane [9]. Many surgeons consider MLI
peeling to be an important component
of primary vitrectomy of advanced ca-
ses of rhegmatogenous retinal deta-
chment with proliferative vitreoretino-
pathy (PVR, worse than in stage B).
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Some authors recommend the perfor-
mance of MLI peeling routinely in all
stages of PVR and even in cases where
the macular is not detached [16].

In our relatively small group of 21
eyes, the development of ERM did
not take place following the perfor-
mance of MLI peeling of the macula
in accordance with the other authors
[9]. On the basis of our results, we are
of the opinion that the performance of
MLI peeling in the case of rhegmato-
genous retinal detachment reduces
the risk of secondary development of
an epimacular membrane. A question
remains as to whether MLI peeling
limits the proliferation and migration
of active cells on the surface of the
retina, and if it represents prevention
against the development or progre-
ssion of PVR.

A controversial part of the procedure
is the performance of MLI peeling on a
detached macula without the use of de-
calin. We inclined towards this variant
for several reasons. The first and main
of these is the clinical experience that
in higher stages of PVR at least one
layer of a fine epimacular membrane
is generally present within the macu-
lar region before MLI, which is able to
imitate the MLI faithfully. The second
reason is the finding that MLI peeling is
easier without the use of decalin, and
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