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Abstract
Objective To compare the surgical outcomes of 1-disc diameter (DD) and 2-DD conventional internal limiting membrane
peeling (C-ILMP) in large full-thickness macular holes (FTMHs).
Materials and methods A prospective randomized controlled trial. One hundred patients with large idiopathic full-thickness
macular hole (FTMH) were randomized into C-ILMP and extended C-ILMP (EC-ILMP) groups. The primary outcome was
closure rate at 6 months after surgery. Secondary outcomes were visual acuity (VA), closure type, consequence of ILMP and
complications.
Results The mean symptom duration was 12.19 ± 9.64 months. Mean preoperative VA was 1.25 ± 0.37 logMAR. The
average minimum linear diameter was 633.05 ± 129.82 µm and basal linear dimension was 1158.49 ± 249.07 µm. The two
groups did not differ in term of demographic data. Closure rate was significantly higher in the EC-ILMP group (76.47% vs.
51.02%, 95% CI 7.24–43.66; p= 0.008). There were also no significant differences in closure type, central foveal thickness,
dissociated optic nerve fibre layer detection, or change in fovea-to-disc distance. There were also no significant differences in
postoperative VA (p= 0.069) or visual improvement (mean 0.39 ± 0.43 logMAR; p= 0.286). According to subgroup
analysis, EC-ILMP resulted in a higher closure rate in patients with chronic FTMH for >6 months, (p= 0.008). Furthermore,
EC-ILMP resulted in better anatomical closure and visual result in patients with FTMH with macular hole closure index
≤0.5, p= 0.003 and p= 0.010, respectively.
Conclusion Extended C-ILMP yielded a significantly higher closure rate in large FTMHs, but visual outcome did not differ
significantly. According to subgroup analysis, extended C-ILMP was more effective in chronic large FTMH with MHCI ≤ 0.5.

Introduction

The standard treatment for large full-thickness macular holes
(FTMHs) is pars plana vitrectomy (PPV) combined with
internal limiting membrane peeling (ILMP) and intravitreal

gas tamponade [1]. Although there is no general consensus
regarding the optimal extent of the internal limiting mem-
brane (ILM) to be peeled, many surgeons peel an area with a
radius of 1-disc diameter (DD) [2, 3]. Both sulfur hexa-
fluoride (SF6) and perfluoropropane (C3F8) appear to have
achieved similar outcomes and risk of adverse events [4]. In
cases of FTMH is >400 µm, postoperative facedown posi-
tioning had significant benefit on successful hole closure [5].
Despite advances in surgical techniques and technology,
large chronic FTMH remains a challenge for retinal sur-
geons. Several surgical techniques have been introduced to
improve outcomes in these cases such as extended ILMP,
inverted flap ILMP and temporal macular arcade retinotomy
[6]. Al Sabti et al. reported the first successful use of
extended ILMP (up to arcade) to treat the large macular
holes in 2009 [7]. Although there have been many rando-
mized controlled trials (RCT) involving extended ILMP, all
of these have included FTMHs at all stages [8–10].
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The purpose of this prospective RCT was thus to deter-
mine whether conventional ILMP (C-ILMP) area affects the
outcomes of macular hole surgery in patients with large
idiopathic macular holes.

Materials and methods

This prospective randomized controlled trial was performed
at the Khon Kaen University Eye Center, at Srinagarind
Hospital, in Thailand. The study protocol was approved by
the institutional review board and Khon Kaen University
Ethics Committees in Human Research (IRB no.
00001189). The study adhered to the Consolidated Stan-
dards of Reporting Trials (CONSORT) statement and was
registered in the Thai Clinical Trials Registry (identifier:
TCTR20180719001). The procedures conformed to the
tenets of the Declaration of Helsinki. The Invitation
Research Fund had no role in this study.

Patient eligibility

Patients with large idiopathic FTMH who underwent sur-
gery were recruited between July 2018 and July 2019. For
patients with bilateral FTMH, only one eye was enrolled.
Written informed consent was obtained from all subjects
before enrolment.

Inclusion criteria included (1) age >50 years, (2) FTMH
with a minimum linear diameter (MLD) >400 µm confirmed
by spectral-domain optical coherent tomography (SD-OCT)
(Spectralis, Heidelberg Engineering, Heidelberg, Germany),
and (3) 6 months of follow-up. Exclusion criteria included
(1) refractive error ≥3 dioptres, (2) Secondary FTMH such
as traumatic macular hole, (3) glaucoma, (4) macular scar-
ring, (5) media opacities resulting in poor OCT image
quality, (6) macular hole-induced retinal detachment, (7)
history of traumatic eye or head injury, (8) previous
vitreoretinal disorder,(9) previous vitreoretinal surgery and
(10) need general anaesthesia.

Randomization and masking procedures

Participants were randomly allocated to the C-ILMP
group (1 DD radius of C-ILMP) and the extended C-
ILMP (EC-ILMP) group (2 DD radii of C-ILMP) at a 1:1
ratio using a varying blocked randomization generator.
The registration centre assigned the intervention and pro-
vided the fundus photography with outlined ILMP area
in circle to the surgeon. All patients, technicians and
examining ophthalmologists were masked to treatment
allocation throughout the study. Only the surgeon was
unmasked, but she did not participate in the postoperative
evaluations.

Surgical procedures

All patients underwent standard 23-guage three-port PPV
performed by one surgeon (SS). After trypan blue and
brilliant blue staining (Membrane Blue-Dual, DORC,
Zuidland, Netherlands) for 1 min, C-ILMP was performed
with an approximate radius of either 1 or 2 DD surrounding
the FTMH based on preoperative contoured fundus pictures.
Intravitreal gas tamponade was performed with 20% sul-
phur hexafluoride (SF6). Patients were instructed to remain
in a facedown position for 1–2 weeks depending on the
surgical outcomes at 1 week postoperatively. If the FTMH
was not closed, the patient was asked to maintain the pos-
ture for another week. Phacovitrectomy was conducted in
patients with cataract. If the macular hole remained
unclosed after the primary procedure, the patients were
advised to undergo reoperation consisting of more extensive
C-ILMP as soon as possible.

Patient evaluation

Participants were assessed at baseline and then at 1, 3 and
6 months after surgery. Demographic data were recorded
including sex, age, duration of symptoms (from the onset of
symptoms reported by patients until date of surgery) and
lens status. Complete ophthalmic examinations were per-
formed at baseline, including best-corrected visual acuity
(BCVA), slit-lamp biomicroscopy, intraocular pressure
measurement, indirect ophthalmoscopy and optical coherent
tomography (OCT). The minimum linear diameter was
defined as FTMH size when the horizontal SD-OCT scan
passed through the centre of the macular hole. We also
measured basal linear diameter (BLD) and calculated the
macular hole closure index (MHCI). The MHCI was cal-
culated as the sum length of the detached photoreceptor
arms divided by BLD (Fig. 1). The detached photoreceptor
arm was defined as a straight line from the broken end point
of the external limiting membrane to the junction of the
detached photoreceptors with retinal pigment epithelium.

Fig. 1 MHCI. The MHCI was calculated as the sum length of the
detached photoreceptor arms divided by basal linear diameter so
MHCI was 0.21 in the example FTMH.
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The disc-to-fovea distance (DFD) was measured from the
centre of fovea to a landmark at the temporal disc margin.
The foveal centre of FTMH was guided by OCT. The end of
the half-length of the BLD was the centre of fovea. All
lengths were measured using Spectralis software’s built-in
callipers. Vitreomacular interface (VMI) abnormalities such
as epimacular membrane and vitreomacular traction were
also evaluated using OCT imaging. At each follow-up visit,
BCVA and SD-OCT were performed. Any adverse events
were evaluated and recorded.

Outcome measures

The primary outcome was the anatomical closure at
6 months after surgery. The secondary outcomes were
postoperative BCVA, closure type, central foveal thickness
(CFT), change of DFD distance, detection of dissociated
optic nerve fibre layer (DONFL) and related adverse events.
Based on a previous study, we classified the macular hole
closure at 6 months after treatment into four types (1) reg-
ular foveal contour (U-type), (2) steep foveal contour (V-
type), (3) irregular foveal contour (Irregular or W-type), and
(4) unclosed macular hole or open type (Fig. 2) [11]. The
masked ophthalmologists evaluated the type of closure,
CFT, DFD and DONFL. In cases of anatomical closure, the
thinnest fovea on the OCT scan was measured. If there was
disagreement, a final closure type classification was made
by two of the three evaluators.

Statistical analysis

A sample size calculation for detecting 20% difference was
applied to compare OCT-based anatomical closures at
6 months with a power of 80%. The resulting estimated
required sample size was 45 eyes per group. With an

expected 15% protocol non-compliance rate, the final esti-
mate for enrolment consisted of 52 patients per group.
Analyses were performed on an intention-to-treat basis by
an independent statistician using Stata version 10.1 (Stata-
Corp LP College Station, Texas, USA). Fisher’s exact and
chi-square tests were used to analyse categorical variables.
A Wilcoxon rank sum test and t-test were used to analyse
continuous variables. P values < 0.05 indicated statistical
significance.

Results

Baseline characteristics and patient disposition

A total of 122 consecutive patients with idiopathic FTMH
were assessed, but 18 did not meet inclusion criteria. The
causes for exclusion were media opacity (5 eyes), high
myopia (4 eyes), traumatic FTMH (4 eyes), perifoveal
scarring (2 eyes), macular hole-induced retinal detachment
(2 eyes) and the need for general anaesthesia (1 eye). Six of
the 104 participants had bilateral FTMHs. The mean dura-
tion of symptoms was 12.19 ± 9.64 months, with a range of
2–72 months. The majority of patients (80.77%) experi-
enced symptoms for over 6 months and six had had
symptoms for more than 24 months. In 12 out of the 20
patients with symptoms for ≤6 months, FTMH was detected
after an uneventful phacoemulsification before referral. As
four patients were lost to follow-up, the final analysis
included 49 eyes in the C-ILMP group and 51 eyes in the
EC-ILMP group (Fig. 3). Patients’ demographic and clinical
characteristics are presented in Table 1. No significant dif-
ferences between the two groups in any baseline variables
were observed and detected complications were compar-
able. The most common complication was secondary

Fig. 2 Classification of
macular hole closure based on
OCT images. A U-type. B V-
type. C Irregular or W-type. D
Unclosed or open-type.
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cataract; however, there was only one patient with sig-
nificant cataract that caused a reduction in OCT quality
image. The patient was in the C-ILMP group and underwent
phacoemulsification at 5 months.

Anatomical outcome

Complete closure of FTMH was achieved in 64 eyes. In
most cases, the hole was closed within the first month.

There were only two patients whose FTMH closed at
3 months. The closure rate was significantly higher in the
EC-ILMP group (76.47% vs. 51.02%, 95% CI 7.24–43.66;
p= 0.008). After the stratification of chronicity, we found
that EC-ILMP resulted higher closure rate in chronic FTMH
(>6 months; 95% CI 8.64–50.40, p= 0.008). According to
subgroup analysis, EC-ILMP resulted in significantly better
visual outcome in FTMH with preoperative MHCI ≤ 0.5
(95% CI 9.09–54.24, p= 0.004), but not in FTMH with

Fig. 3 Flow chart showed the
progression of patients in
the study.

Table 1 Demographic data and clinical characteristics.

Total C-ILMP (ILMP with
1 DD in radius)

EC-ILMP (ILMP
with 2 DD in radii)

p value

No. of eyes/patients 100 49 51

Age (years ± SD) 62.37 ± 4.43 63.39 ± 7.39 61.39 ± 7.41 0.181

Gender: Male/Female 25:75 14:35 11:40 0.419

Duration of symptom (months ± SD) 12.19 ± 9.64 11.27 ± 7.29 13.08 ± 11.45 0.350

Macular hole size

Minimum linear dimension (µm ± SD) 6.33.05 ± 129.82
(404–1045)

629.14 ± 116.08
(404–875)

636.80 ± 142.84
(435–1045)

0.770

Basal linear dimension (µm ± SD) 1158.49 ± 249.07
(667–2186)

1142.39 ± 265.45
(667–2186)

1173.96 ± 233.85
(679–1643)

0.529

Macular closure hole index (MHCI) 0.45 ± 0.12 0.44 ± 0.13 0.46 ± 0.12 0.369

Preoperative BCVA (logMAR ± SD) 1.25 ± 0.37 1.26 ± 0.37 1.24 ± 0.37 0.782

Lens status: phakia/pseudophakia 81/19 39/10 42/9 0.725

Preoperative VMI disorder, n (%) 26 (26.00) 13 (26.53) 13 (25.49) 0.906

Vitreomacular traction 8 5 3

Epimacular membrane 19 9 10

Contralateral VMI disorder, n (%) 51 (51.00) 24 (48.98) 23 (45.10) 0.697

Vitreomacular adhesion 28 13 15

Vitreomacular traction 5 3 2

Epimacular membrane 10 6 4

Partial-thickness macular hole 2 2 0

Full-thickness macular hole 6 4 3

Phacovitrectomy, n (%) 25 (30.86) 15 (38.46) 10 (23.81) 0.207

C-ILMP conventional internal limiting membrane peeling, EC-ILMP extended conventional internal limiting membrane peeling, DD disc diameter,
BCVA best-corrected visual acuity, logMAR logarithm of the minimum angle of resolution, VMI vitreomacular interface abnormalities.
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preoperative MHCI > 0.5 (p= 0.778). The closure types in
patients with anatomical success were V-type 48.44%, U-
type 35.94% and W-type 15.62%. Closure type did not
significantly differ between the two groups (Table 2). Only
two patients with unclosed hole in the C-ILMP group
decided to undergo second operation within 2–3 months
after acknowledgement of the risks and benefits, and the
hole closure was achieved after extended ILMP to arcade in
both cases. No reopening occurred during the follow-up
period.

Visual outcome

BCVA improved from a mean ± SD value of 1.25 ± 0.37
before vitrectomy to 0.85 ± 0.32 at 6 months postoperatively;
average visual improvement was 0.39 ± 0.43 logMAR. The
average visual improvement in patients with anatomical suc-
cess was 0.51 ± 0.44 logMAR. There was no statistically
significant difference in postoperative VA and visual
improvement at 6 months after vitrectomy between the C-
ILMP and EC-ILMP groups; p= 0.096, p= 0.292 and p=
0.898 respectively. After adjustment with phacovitrectomy;

p values were 0.069, 0.286 and 0.581, respectively. Accord-
ing to subgroup analysis, EC-ILMP resulted in significantly
better visual outcome in FTMH with preoperative MHCI ≤
0.5 (95% CI−0.35 to −0.07, p= 0.003; Table 2). The causes
of visual deterioration were unclosed hole, secondary cataract
and wide photoreceptor loss.

Discussion

ILMP has been proven to improve the closure rate of
FTMHs when combined with vitrectomy and gas tampo-
nade [12]. The closure rate is as high as 90–100%, but the
outcomes in certain types of macular holes remain unsa-
tisfactory [13]. Large hole size, chronic macular hole
(>6 months duration), myopia, trauma, associated with
retinal detachment, inability to keep prone position, residual
epiretinal membrane all contribute to failed closure on the
first attempt or the development of persistent macular holes
[6], making FTMH diameter an important issue that can
affect outcomes. Williamson and Lee reported closure rates
in Gass stage 2 and stage 3 holes to be 73% and 56.3%

Table 2 Anatomical and visual outcomes.

C-ILMP (ILMP with 1 DD in radius) EC-ILMP (ILMP with 2 DD in radii) p value

Closure rate, n (%) 25 (51.02) 39 (76.47) 0.008

Duration—≤6 months 7 (70.00) 11 (78.57) 0.633

>6 months 18 (46.25) 28 (75.68) 0.008

Preoperative macular hole closure index—≤ 0.5 15 (41.67) 22 (73.33) 0.010

>0.5 10 (76.92) 17 (80.95) 0.778

Closure type, n (%) 0.279

U-type closure 11 (44.00) 12 (30.77)

V-type closure 9 (36.00) 22 (56.41)

W-type closure 5 (20.00) 5 (12.82)

Postoperative central foveal thickness (µm ± SD) 152.24 ± 50.77 144.82 ± 61.17 0.616

Change in disc-to-fovea distance (µm ± SD) −69.61 ± 163.22 −49.82 ± 158.93 0.541

Dissociated optic nerve fiver layer (DONFL), n (%) 38 (77.55) 45 (88.24) 0.155

Complication n (%) 0.076

Epimacular membrane 3 0

Cataract 4 7

Retinal trauma 0 1

Postoperative BCVA (logMAR ± SD) 0.90 ± 0.31 0.80 ± 0.31 0.096

Duration—≤6 months 0.87 ± 0.36 0.79 ± 0.47 0.654

>6 months 0.91 ± 0.31 0.80 ± 0.24 0.084

Preoperative macular hole closure index—≤0.5 1.00+ 0.27 0.78+ 0.29 0.003

>0.5 0.65+ 0.27 0.82+ 0.35 0.133

Visual improvement (logMAR ± SD) 0.35 ± 0.42 0.44 ± 0.44 0.292

Visual improvement in closed hole (logMAR ± SD) 0.50+ 0.37 0.52+ 0.43 0.898

Visual deterioration, n (%) 8 (16.33) 3 (5.88) 0.095

C-ILMP conventional internal limiting membrane peeling, EC-ILMP extended conventional internal limiting membrane peeling, DD disc diameter,
BCVA best-corrected visual acuity, logMAR logarithm of the minimum angle of resolution.
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respectively [14]. Ip et al. reported a closure rate of 56% in
FTMHs with diameter greater than 400 µm [15]. As the
closure rate is lower in large FTMHs, previous studies have
examined modifications to the standard technique such as
extended ILMP and autologous transplantation of ILM
[6, 16]. Most of these techniques aim to stimulate an
inflammatory process for inducing gliosis and hole closure.
However, there is yet no general consensus regarding
standard surgical treatment for large FTMH due to the lack
of RCT with an adequate sample sizes.

Previous publications of extended ILMP with diameter
ranging from 1.5 to 4 DD, have been described at all Gass
stages FTMH [8–10] and have found no statistical differ-
ence in anatomical closure. Modi et al. demonstrated a
significantly lower closure rate in patients who underwent
extended 5-mm ILMP than those who underwent 3-mm
ILMP (65% vs.80%), as well as worse visual outcome [9].
Due to the majority of these cases were stage 2 and 3
FTMHs, this suggests that the extended ILMP may be
unnecessary for treatment of small to medium FTMHs. We
hypothesize that there may be a minimum ILMP area for a
set size of macular hole in order to permit hole closure [17].

This study is the first prospective RCT to evaluate the
influence of EC-ILMP in large macular holes. We followed
a new OCT-based classification system proposed by the
International Vitreoretinal Traction Study Group which
classifies FTMHs whose narrowest horizontal linear width
are >400 um as “large macular holes” [18]. Our patients
were enrolled from a single referral centre and operated on
by one retina surgeon (SS).

The closure rate of FTMHs in our study was 64%, with
51.02% in the C-ILMP group and 76.47% in the EC-ILMP
group. We hypothesized that a broader ILMP area would be
better able to relieve the tangential mechanical forces on
large FTMHs. The closure rate in the EC-ILMP group was
lower than those reported in previous studies; mainly due to
longer duration, lower preoperative VA and larger hole size
[8, 10]. Previous studies in which ILMP was performed
with a 1 DD radius 2 DD diameter) in large macular holes
yielded anatomical success rate ranging from 70 to 91.6%.
Furthermore, these studies demonstrated that inverted flap
ILMP had statistically similar anatomical success and visual
outcome to C-ILMP in large macular holes [19–21].
Michalewska et al. reported an 88% closure rate in patients
undergoing C-ILMP and a mean duration of symptoms was
19 months (6 months–3.5 years), which was comparable to
our study. However, the preoperative VA in previous study
was much better (0.9 vs. 1.26 logMAR) [19]. Velez-
Montoya et al. conducted a double-masked RCT to compare
the surgical outcomes of inverted flap ILMP, free flap
ILMP, and C-ILMP in large macular holes and found no
significant differences in closure rates among groups. The
closure rate in the C-ILMP group in that study was much

higher than that found in our study (91.6%). When con-
sidering baseline data and clinical characteristics of their
patients, the subjects in our study had much longer duration
of symptoms (3.85 ± 1.8 vs. 10.20 ± 6.78 months) and lower
preoperative VA (0.93 ± 0.5 vs. 1.25 ± 0.37 logMAR) [20].
Kannan et al. performed an RCT to compare the outcomes
of inverted flap ILMP and C-ILMP in FTMH with MLD
>600 µm and found no statistically significant difference
between groups in term of anatomical success and func-
tional outcomes. Macular hole closure was observed in 70%
of patients in the C-ILMP group (higher than in our study),
but duration of symptoms was not reported [21]. This
suggests that there are many factors that can affect the
surgical outcomes in cases of large FTMH such as duration
of symptoms, preoperative VA, and hole size. In patients
with chronic FTMH (>6 months), we found that the closure
rate was significantly higher in the EC-ILMP group (p=
0.008) although the postoperative BCVA did not differ
significantly. In large holes with preoperative MHCI ≤ 0.5,
we found that EC-ILMP resulted in a significantly higher
closure rate (p= 0.010) and better visual outcome (p=
0.003) than C-ILMP, findings comparable to those reported
by Yao et al. [10]. This indicates that EC-ILMP had more
benefit of anatomical outcome in chronic large FTMHs with
MHCI ≤ 0.5. Although Michalewska et al. demonstrated
that the most common closure type of FTMHs was U-type
(53.45%), we found that V-type closure was the most
common closure type of large idiopathic FTMHs (48.48%)
[11]. In our study, U-type closures were most common in
the C-ILMP group (44%) whereas V-type closures were
most common in the EC-ILMP group (56.41%).

ILMP has a number of potential detrimental con-
sequences, some of which relate to the surgeon’s experi-
ence. Swelling of the arcuate retinal nerve fibre layer or
DONFL was the earliest short-term anatomical change on
SD-OCT [22]. The DONFL is observed as small dimpling
of the disaggregated nerve fibre layer on SD-OCT and dark
dots or lines on the red free image that may be caused by
irregularly distributed Muller cells following ILMP [23].
Steel et al. found that a greater ILMP area was associated
with a greater number of dimples on en face OCT [17].
However, it is unclear whether it has functional con-
sequences. We found no significant difference in DONFL
detection postoperatively between C-ILMP and EC-ILMP
groups at any follow-up visits (p= 0.466). However, en
face OCT will provide more information than SD-OCT,
especially with regard to the absolute number of dimples
and their density.

A variety of morphologic changes occur after ILMP,
including a movement of the fovea toward the optic nerve
head, which has been associated with thickening of the
nasal retina and thinning of the temporal retina [24]. Steel
et al. demonstrated that a greater ILMP area was associated
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with greater change in DFD, but we did not find any sta-
tistically significant difference in DFD change between the
C-ILMP and EC-ILMP groups [17]. The majority of cases
(76%) showed the shortening of DFD postoperatively and
we discovered that the retinal displacement was either
toward or outward the optic disc. Change in DFD varied
widely from −726 to +528 µm. Furthermore, the epiretinal
membrane was not associated with more retinal displace-
ment as was mentioned in a previous study [25].

Good postoperative VA is correlated with U-shape clo-
sure, normal foveal thickness and absence of photoreceptor
layer defects [11]. The mean preoperative VA reported in
large macular holes in previous publications has usually
been ≤1 logMAR, but the mean preoperative VA in our
patients was 1.25 ± 0.37 logMAR, which was the lowest
baseline VA ever reported [19–21]. Visual improvement
after C-ILMP with a 1 DD radius (2 DD diameter) has been
reported as being between 0.16 and 0.21 logMAR [19–21].
In our study, the average visual improvement at 6 months
was 0.35 ± 0.42 logMAR in the C-ILMP group. In patients
with anatomical closure, VA improved by 0.50 ± 0.37 log-
MAR, although the mean postoperative CFT was only
152.24 ± 50.77 µm. We found that EC-ILMP provided sig-
nificantly better visual outcome than C-ILMP in large holes
with preoperative MHCI ≤ 0.5 (p= 0.003), but not in large
FTMHs with MHCI > 0.5. However, we did not measure the
length of postoperative photoreceptor layer defect in closed
FTMH, which may be associated with visual outcome.

For recurrent or recalcitrant macular holes, early repeat
vitrectomy with extension of the ILMP remains the optimal
and most straightforward surgical technique to achieve
secondary closure [6]. A recent meta-analysis showed that
the probability of anatomical closure was 71–84% and that
of ≥2 line visual improvement was 45–71% after the second
procedure in FTMHs with primary failure [26]. Thus, for
patients in whom primary macular hole closure has failed,
repeated surgery should be considered. Unfortunately, only
two patients with unclosed FTMH in the C-ILMP group
decided to undergo the second operation. However, V-
shape closures were achieved in these patients after reo-
peration with PPV and extending ILMP to the vascular
arcade.

Large idiopathic macular holes present significant sur-
gical challenges. Our study demonstrated that ILMP with a
2 DD radius resulted in a higher closure rate than that with a
1 DD radius, but there was no significant difference
between the two in terms of visual outcome. Extended
ILMP yielded better results in chronic large FTMH with
MHCI ≤ 0.5. Advanced technology such as en face OCT,
intraoperative OCT, and retinal vascularity programme
analysis will provide more information regarding bio-
markers, intraoperative change and the effect of ILMP on
retinal pathology and morphology which may lead to a

better understanding of predictive factors of surgical out-
comes. Further studies are needed to evaluate the optimal
surgical technique and minimum ILMP area in chronic
large FTMH.

Summary

What was known before

● Large full-thickness macular hole (FTMH) remains a
challenge for retinal surgeons.

● Many surgical techniques have been introduced to
improve outcome such as extended internal limiting
membrane peeling (ILMP) and inverted-flap ILMP.

● There are many randomized controlled trial (RCT) of
extended ILMP, but all publications included all stages
of FTMH.

What this study adds

● First RCT of extended ILMP in large FTMH.
● Lowest baseline visual acuity ever been reported and

>80% of cases are chronic FTMH (>6 months).
● We also measured macular hole closure index (MHCI)

and evaluate the consequence of ILMP such as change
of disc-to-foveal distance and detection of dissociated
optic nerve fibre layer (DONFL).

● Extended ILMP could achieve higher closure rate
especially in chronic large FTMH with MHCI < 0.5,
but no significant difference in visual outcome.
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