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Postoperative microstructural re-modelling and functional outcomes in

idiopathic full thickness macular hole

Paurnima U Bodhankar"?, Ajit K Joshi', Meghana Dronadula®, Abhinandan N Patil*

Purpose: To analyze the effect of various macular hole indices and postoperative microstructural changes
of all retinal layers on postoperative functional outcomes in patients with idiopathic full-thickness
macular hole (FTMH). Methods: In this prospective study, pre and post-operative optical coherence
tomography (OCT) scans of 36 eyes with idiopathic FTMH were analyzed. Hole indices and microstructural
changes of all retinal layers such as ellipsoid zone (EZ), external limiting membrane (ELM) integrity, outer
and inner retinal defects, and cystoid resolution were studied on follow-up visits. Results: Out of 36 eyes,
type-1 closure was achieved in 23 eyes (65.7%) and type-2 closure in 11 eyes (31.42%), one eye showed
persistent hole, and one eye was lost to follow-up. The mean minimum diameter of hole (P = 0.026), mean
MHI (P = 0.001), DHI (P = 0.158), THI (P = 0.001), and HFF (P < 0.001) showed statistical significance with
the type of hole closure. Postoperatively, eyes with intact ELM and EZ had better BCVA at the final visit.
The BCVA was better by logMAR 0.73 + 0.38 (P < 0.001) in patients with absent outer retinal defects.
There was a significant difference in BCVA of 0.52 + 0.35 at 1 month and 0.64 + 0.34 at 6 months in eyes
without inner retinal defects (P < 0.001). At 6 months, cystoid resolution was observed in 28 (80%) eyes.
BCVA was significantly better at 1 month (P < 0.001) and at 6 months (P = 0.001) in eyes with no DONFL.
Conclusion: Macular hole indices determine the closure type. Postoperative regeneration of outer retinal
layers and resolution of retinal defects significantly influence the final visual outcomes. ELM recovery is
seen as a prerequisite for EZ regeneration with no new IRD after a period of 3 months.
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Idiopathic full-thickness macular hole (FTMH) is an anatomical
defect in the neurosensory retina at the macula or fovea
caused by the anteroposterior forces by the vitreous and
tangential tractional forces caused by the internal limiting
membrane (ILM).[!

The general prevalence of idiopathic macular hole can
vary from 0.2 per 1000" to 3.3 per 1000 population (Baltimore
eye study). An idiopathic macular hole is usually unilateral.
Bilateral involvement varies widely from 2% to 28%, though no
definitive systemic association has been reported.’* Females
are more commonly involved (F:M = 3:1, range: 1.2:1-7:1) in
their sixth or seventh decade of life."!

ILM peeling during vitrectomy has become a routine
surgical procedure for the treatment of idiopathic FTMH,
significantly increasing the closure rate with a reduction in
recurrence rate.’” Nowadays, with the evolution of newer
diagnostic and surgical techniques, successful hole closure
rates have increased to 90%.[!

The usage of noninvasive imaging techniques, such as
optical coherence tomography (OCT), has enhanced the
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detection of many subtle vitreoretinal interface abnormalities,
including macular hole.

Various studies have been published describing the role of
macular hole measurements and derived indices preoperatively
predicting the anatomic closure and visual gain following MH
repair surgery.”’”! However, very few studies are available
on simultaneous microstructural analysis of all retinal layers
and their remodeling influencing structural and functional
outcomes.!"!

The objective of our prospective study is to
analyze the effect of various macular hole indices and
postoperative microstructural changes of all retinal
layers on postoperative functional outcomes in patients with
FTMH.

Methods

This prospective analytical study was conducted at the
ophthalmology department of a tertiary hospital on 36 eyes
of 36 patients from May 2020 to August 2020.
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Inclusion Criteria: Patients with Idiopathic FTMH
presented to ophthalmology OPD who underwent surgery.

Exclusion Criteria: Amblyopia, diabetic retinopathy,
panretinal photocoagulation, glaucoma, inflammatory eye
diseases, myopia, traumatic hole.

This study adhered to the Helsinki Declaration of 1975.
Institutional ethics committee clearance was obtained before
the start of the study (IEC/394/20).

Written informed consent was obtained after explaining
the procedure and associated risk. All patients underwent
comprehensive eye examination, including best-corrected visual
acuity (BCVA) (logMAR), applanation tonometry, slit-lamp
examination, indirect ophthalmoscopy, spectral-domain
optical coherence tomography (SD-OCT), and color fundus
photography. SD-OCT was done using Optovue, iVue Scanner
Depth resolution (in tissue) - 5 um, FOV 21°(H) x 212(V) with
external image (live IR) FOV-13 mm x 9 mm. On SD-OCT, the
minimum diameter/minimum linear distance (MLD), base
diameter (BD), height of hole (HH), and nasal and temporal
arm lengths were measured using the caliper software tool. The
holes with everted edge configuration were also noted (everted
edges: as vertical pillars of tissue projecting into the vitreous
cavity).

The derived indices were calculated as follows:

1. Macular Hole Index (MHI) = Height/Maximum basal
diameter

2. Tractional Hole Index (THI) = Height/Minimum inner hole
diameter

3. Diameter Hole Index (DHI) = Minimum inner hole diameter/
Maximum basal diameter

4. Hole Form Factor (HFF) = Nasal arm length + Temporal arm
length/Maximum basal diameter.

The Constellation (Alcon) 23-gauge vitrectomy system was
used, and three-port pars plana vitrectomy was done. Based
on the size of the hole, three different surgical approaches
have been used. Conventional ILM peeling was done for holes
size of <650 um, free flap technique for size >650-900 pm,
and ILM peeling with the inverted-flap technique for hole
size >900 um. Arcade to arcade ILM peeling was done in
all cases. Octafluoropropane (C3F8) (14%) was used as
tamponade in 31 cases and sulfur hexafluoride (SF6) (20%)
in five eyes.

Based on the shape of the inner foveal layers and their
tomographic contour, four macular hole closure types have
been distinguished: U-shaped with a contour similar to that
of the healthy fovea; V-shaped as a steep foveal outline; an
irregular type, presenting as a closed hole that cannot be
defined either as U or V-shape; and a flat/open closure type
with flat borders of the macular hole and bare RPE.

The patients were followed up at 1 week, 1 month, and
3 and 6 months/last follow-up visit post-surgery. Using the
follow-up mode on SD-OCT, postoperative scanning was
performed at the same levels on 1, 3, and 6 months to assess
the following retinal features: 1) outer retinal defects (ORD)
as focal foveal detachment (FFD) with the external limiting
membrane (ELM) and ellipsoid zone (EZ) integrity; and 2) inner
retina defects (IRD) at inner nuclear layer (INL), inner plexiform
layer (IPL), ganglion cell layer (GCL), and dissociated optic

nerve fiber layer (DONFL). On SD-OCT, DONFL was observed
as shallow dimples in the optic nerve fiber layer bundle with
the depth of the dimples less than the thickness of the optic
nerve fiber layer and inner retinal depressions extending
beyond the RNFL as GCL, IPL, and INL defects. Additionally,
the number of perifoveal cystoids was also assessed pre and
post-operatively.

Statistical Analysis: The Statistical analysis was performed
by SPSS 23.0 version.

Results

In this prospective analytical study, we analyzed the
demographics, hole indices, type of surgery, detailed
anatomical and microstructural changes of all retinal
layers, and corresponding visual improvement. The
study included 26 females and 10 males (mean age:
68.17 + 5.31 years) [Table 1].

Functional outcomes

The mean BCVA improved from logMAR 1.47 + 0.42 before
surgery to 1.24 + 0.44 and 1.21 + 0.51 at 1 and 6 months,
respectively (P = 0.009) in 35 eyes [Table 1].

Surgical outcomes

The hole size was small (<250 um) in three eyes,
medium (250-650 um) in 23 eyes, and large (>650 um) in 10
eyes. Type 1 closure was achieved in 23 eyes (65.7%), type 2
in 11 eyes (31.42%), one eye showed persistent hole, and one
patient was lost to follow-up. One case with persistent hole was
re-injected with gas tamponade, achieving successful closure.
U-shaped closure was observed in 15 eyes (42.85%), V-shaped
in 10 eyes (28.57%), flat closure in nine eyes (25.71%), and an
irregular closure in three eyes (8.57%).

Conventional ILM peeling was performed in 23 eyes (16 eyes
achieved type 1 closure, and six eyes achieved type-2 closure),
ILM peeling with free flap in eight eyes (six eyes achieved
type-1 closure, and two eyes achieved type-2 closure), and ILM
peeling with inverted flap in five eyes (one eye achieved type-1
closure, and four eyes achieved type-2 closure).

OCT parameters are shown in Table 2. The mean MLD was
539 + 202.62 um. Type-1 closure was achieved in cases with
mean MLD of 482 +173.93 um, and type-2 with 666.09 +216.49
um (P =0.026).

The overall mean base diameter was 1152.06 + 245.59 um.
The mean BD of 1089.91 + 224.76 um and 1246.73 + 245.25
achieved type-1 and type-2 closure, respectively.

Table 1: Demographic and visual acuity details

Baseline Variables n=36

Age Mean+SD 68.17+5.31
Gender

Males 10 (25.7)

Females 26 (74.3)
Pre-op BCVA (logMAR) Mean+SD 1.47+0.42
Post-op BCVA (logMAR) at 1 month Mean+SD 1.24+0.44
Post-op BCVA (logMAR) at 6 months Mean+SD 1.21+0.51

BCVA —Best-Corrected Visual Acuity
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Table 2: Comparison of preoperative parameters between two closure types

Microstructural Analysis Closure Type 1 Closure Type 2 P
Min Diameter Mean+SD 482.91+173.93 666.09+216.49 0.026
Base Diameter 1089.91+£224.76 1246.73+245.25 0.09
Height 433.61+61.61 368.18+93.52 0.053
MHI 0.41+0.11 0.29+0.08 0.001
HFF 0.82+0.18 0.59+0.12 <0.001
THI 1.02+0.4 0.6+0.25 0.001
DHI 0.8+0.39 0.65+0.23 0.158
Hole Sizes 482.91+173.93 666.09+216.49 0.026

MHI- Macular Hole Index, HFF- Hole Form Factor, THI- Tractional Hole Index, DHI- Diameter Hole Index; values shown in bold are statistically significant

Table 3: Comparison of Post-operative anatomical parameters at 1 month versus 6 months

Microstructural changes OCT Analysis 1 month 6 months P

DONFL Present Number 17 (48.6) 18 (51.4) 1
Absent (Percentage) 18 (51.4) 17 (48.6)

FFD Present 35 (100) 3(8.6) <0.001
Absent 0 (0) 32 (91.4)

INL, IPL, GCL defects Present 17 (48.6) 19 (54.3) 0.687
Absent 18 (51.4) 16 (45.7)

ELM Regeneration Intact 17 (48.6) 28 (80) 0.001
Not Intact 18 (51.4) 7 (20)

EZ Regeneration Intact 7 (20) 23 (65.7) <0.001
Not Intact 28 (80) 12 (34.3)

DONFL-Dissociated Optic Nerve Fibre Layer, INL-inner nuclear layer, IPL- inner plexiform layer (IPL), GCL- ganglion cell layer, FFD- focal foveal detachment,
ELM-External Limiting Membrane, EZ-Ellipsoid Zone

Table 4: Comparison of postoperative functional outcomes at 1 month versus 6 months

Microstructural Follow-up Absent Present P between
Changes analyzed visits at T T the groups
BCVA P within the group BCVA P within the group
Mean=SD Mean=SD

ELM (Disruption) 1 month 0.87+0.19 NA 1.52+0.53 NA 0.002

6 months 0.87+0.18 1 1.43+0.49 0.331 <0.001
EZ (Disruption) 1 month 0.95+0.13 NA 1.43+0.49 NA 0.001

6 months 0.84+0.19 0.034 1.37+0.59 0.512 <0.001
FFD 1 month 1.2+0.43 NA 1.6+0.53 NA 0.346

6 months 1.14+0.49 0.031 1.87+0.11 0.423 <0.001
INL, IPL and GCL 1 month 0.96+0.13 NA 1.48+0.48 NA <0.001
defects 6 months 0.87+0.18 0.035 1.51+0.52 0.576 <0.001
DONFL 1 month 0.99+0.29 NA 1.51£0.45 NA <0.001

6 months 0.94+0.33 0.068 1.39+0.62 0.393 0.001

DONFL- Dissociated Optic Nerve Fibre Layer, INL- Inner Nuclear Layer, IPL- Inner Plexiform Layer, GCL- Ganglion Cell Layer, FFD- Focal Foveal Detachment,
ELM- External Limiting Membrane, EZ- Ellipsoid Zone

The mean macular hole height was 416.46 + 80.81 um. The 3. Mean THI was 0.89 + 0.41; the mean THI for type-1

mean HH of 433.61 + 61.61 um showed type-1 closure, and the and type-2 closures was 1.02 + 0.4 and 0.6 + 0.25,
mean HH of 368.18 + 93.52 um showed type-2 closure. respectively (P = 0.001).

. . 4. Mean DHI was 0.76 + 0.35. Macular holes with DHI of

The derived macular hole indices were as follows: 0.8 = 0.39 achieved type-1 closure, and DHI of 0.65 + 0.23

1. Mean MHIwas 0.37 +0.11; the mean MHI for type-1 and type-2
closures was 0.41+0.11 and 0.29 +0.08, respectively (P=0.001).

2. Mean HFF was 0.75 +0.19; the mean HFF for type-1 and type-2 Overall, MLD, MHI, THI, and HFF showed statistical
closures was 0.82+0.18 and 0.59 +0.12, respectively (P <0.001). significance with respect to the type of hole closure.

achieved type-2 closure (P =0.158).
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Figure 1: Postoperative SD-OCT showing (a-c) disrupted ELM and EZ at 1 month with subsequent regeneration at 3 and 6 months (red
arrows), (d and e) FFD at 1 month with significant resolution at 3 months (white asterisk), (f and g) multiple dimples due to DONFL (red arrowheads)
and INL, IPL, and GCL defects (red circle with arrow) at 1 and 6 months

Postoperative anatomical and functional outcomes

FTMH with everted edges (73.91%) showed type-1 closure.
Resolution of cystoid spaces post-surgery at 6 months was
observed in 28 (80%) eyes with residual cystic cavities in seven
eyes. In 18 eyes with <10 cystoids, 13 eyes had type-1 and five
eyes had type-2 closure, and in 10 eyes with >10 cystoids, six
eyes had type-1 and four eyes had type-2 closure.

Visual acuity and ELM-EZ integrity outcomes

The ELM was restored in 48.6% (18 eyes) at 1 month and in
80% (20 eyes) at 3 and 6 months (P = 0.001). Pre-op BCVA of
1.47 + 0.42 improved to 0.87 + 0.18 at 1 and 6 months in 20
eyes with an intact ELM compared to 1.52 + 0.52 at 1 month in
17 eyes and 1.43 + 0.49 at 6 months in 15 eyes with disrupted
ELM. Eyes with intact ELM had better BCVA at 1 and 6 months
compared to eyes with disrupted ELM (P =0.002 and P <0.001,
respectively).

EZ regeneration was noted in 20% (7 eyes)
at 1 month (P = 0.001) and in 65.7% (23 eyes) at 3 and
6 months (P < 0.001). BCVA improved to logMAR 0.95 + 0.13
and 0.84 = 0.19 at 1 month (7 eyes) and at 6 months (23
eyes) (P =0.034) with continuous EZ. BCVA with disrupted EZ
was logMAR 1.43 + 0.49 at 1 month (28 eyes) and 1.37 = 0.59

at 6 months (15 eyes). Whenever the EZ was regenerated,
simultaneous ELM recovery was observed.

FFD was noted in 100% (35 eyes) at 1 month, 34.3% (12
eyes) at 3 months, and 8.6% (3 eyes) at 6 months (P < 0.001).
BCVA of logMAR 1.6 +0.43 at 1 month improved to 1.14 +0.43
in 32 eyes with resolution of defects at 6 months. The BCVA
was better by log MAR 0.46 + 0.43 (P < 0.001) in patients with
resolution of defects.

INL, IPL, and GCL defects were noted in 48.6% (17 eyes)
at 1 month, 51.4% (18 eyes) at 3 months, and 54.3% (19 eyes)
at 6 months. In the absence of defects, the mean BCVA was
logMAR 0.96 + 0.13 at 1 month (18 eyes) and 0.87 + 0.18 at
6 months (16 eyes) (P=0.035), whereas in the presence of defects,
the BCVA was 1.48 £0.48 (17 eyes) and 1.51 +0.52 (19 eyes) at 1
and 6 months, respectively. There was a significant difference in
BCVA in eyes with and without these defects at 1 and 6 months.

DONFL was noted in 48.6% (17 eyes) at 1 month and in
51.4% (18 eyes) at 3 and 6 months. In eyes with DONFL the mean
BCVA was 1.51 + 0.45 at 1 month and 1.39 + 0.62 at 6 months.
BCVA without DONFL was 0.99 +0.29 at 1 month (18 eyes) and
0.94+0.33 at 6 months (17 eyes). BCVA was significantly better
at 1 month (P <0.001) and 6 months (P =0.001) in eyes without
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DONFL. Above mentioned all microstructural anatomical and
functional outcomes are summarized in Tables 3 and 4.

Discussion

The detailed analysis of various hole indices and microstructural
changes with more accuracy is possible due to advanced
SD-OCT scanning quality. Multiple studies in the past have
published various macular hole parameters and indices as
functional outcome predictors.

This prospective study highlights the detailed evaluation of
hole indices along with microstructural changes of all retinal
layers simultaneously influencing the postoperative functional
outcomes.

We analyzed 36 eyes of 36 patients, the mean age being
68.14 +5.31 years (74.3% females and 27.7% males). The studies
conducted by Kazmierczak et al.'?l and Venkatesh et al.l®! on
40 and 47 eyes found the mean age to be 68.75 + 6.05 and
62.5 + 7.3 years, respectively.

In our study, hole closure was achieved in 34 eyes (97.14%):
type-1 in 23 eyes (67.64%) and type-2 in 11 eyes (32.35%), and
67.64% with type-1 closure had everted edges preoperatively.
Anatomically successful MH closure was noted in 58 eyes (85.29%)
by Michalewska et al." and in 42 eyes (95.45%) in a study done
by Kazmierczak et al.,"¥ comparable with our patients.

In a study conducted by Chhablani | ef al.,["® the mean
MLD was 559.5 + 201.9 um, demonstrating that the minimum
diameter between the edges significantly correlates with the
type of closure with a predicted probability of type-1 closure
being 100% in holes with a minimum diameter of <300 um with
a drop to <20% if the minimum diameter is >1000 um. Similarly,
in our study, the mean MLD was 539 + 202.62. Type-1 closure
was achieved with a mean MLD of 482 +173.93 um and type-2
with a mean MLD of 666.09 + 216.49 um (P = 0.026). Similar
studies done by Ch'ng et al.l'®l and Gupta et al.l'") also reported
MLD to be a significant preoperative factor.

In the current study, macular holes with a mean BD of
1089.91 (SD =224.76 um) and 1246.73 um (SD = 245.25) showed
type-1 and type-2 closures, respectively. The mean height of
the macular holes for type-1 and type-2 was 433.61 + 61.61 and
368.18 + 93.52 um, respectively (P = 0.053). In a retrospective
study done by Demir et al.['¥! on 183 patients, BD was
924.72 + 341.58 um (range: 118-2148) in eyes observed to have
type-1 closure and 1153.58 + 399.86 um (range: 401-2303) with
type-2 closure (P = 0.04), and hole height was noted to be
464.5 + 92.86 um in type-1 closure and 506.67 + 196.27 um in
type-2 closure (P = 0.239).

In our study, the mean MHI was 0.37 + 0.11 (type-1 closure:
0.41 + 0.11, type-2 closure: 0.29 + 0.08), (P = 0.001). Wakely
et al.,™ in a study on 50 eyes, noted a mean MHI of 0.673 (SD:
0.336, P = 0.011), which was significantly associated with
anatomical success.

The mean THI was 0.89 + 0.41 in the present study (type-1
closure: 1.02 + 0.4, type-2 closure: 0.6 + 0.25). This derived
index was found to be statistically significant between the two
groups (P =0.001), similar to a study done by Venkatesh et al.I"!

The mean HFF was found to be 0.75+0.19 in our study (type-1
closure: 0.82+0.18, type-2 closure: 0.59 +0.12) (P <0.001), which

was comparable to the mean HFF of 0.7 + 0.2 noted in the
study by Chhablani J ef al.'™! Ullrich et al.? on a study on 94
eyes found that macular holes with HFF > 0.9 closed following
one surgical procedure, whereas in the case of HFF < 0.5, the
anatomical success rate after one operation was 67%.

The mean DHI in our study was 0.76 + 0.35 (type-1 closure:
0.8 + 0.39, type-2 closure: 0.65 + 0.2) (P = 0.158). Similarly, a
study on 46 eyes by Ruiz-Moreno et al.l’! showed DHI being
not a significant predictive factor. Qi et al.?! in their study on
101 patients with stage-3 and stage-4 holes found HDR (P=0.01)
to be significantly different in the two groups (hole closed and
un-closed), influencing closure rate with larger holes.

Based on the size of the macular hole, we performed three
different surgical techniques: conventional ILM peeling for
holes size <650 um in 22 eyes [16 eyes (69.6%) had type-1 and
six eyes (45.5%) had type-2 closure], ILM peeling with free
flap for holes size >650-900 um in eight eyes [six eyes (26.1%)
achieved type-1 and two eyes (18.2%) achieved type-2 closure],
and ILM peeling with inverted flap in five eyes for hole
size >900 um [one (4.3%) had type-1 closure and four (36.4%) had
type-2 closure]. Velez-Montoya et al.” showed no difference in
anatomical closure rates by conventional ILM peeling (91.67%),
inverted-flap (91.67%), and free-flap techniques (85.71%), but
this may have been due to randomization into three groups
without considering the hole size in their study.

Considering the perifoveal number of cystoids, an
observation was made that the macular holes with a higher
number of intra-retinal cysts showed type-1 closure. This was
supported by a study done by Venkatesh et al.l¥l in which a
higher macular hole cystoid space area (MCSA) index was
considered as a predictor of type 1 closure, that is, the more
the cystic space, the higher the chance of better anatomical
outcomes. The study hypothesized that the presence of retinal
cysts is indicative of greater anteroposterior tractional forces
and taller macular holes.

Along with the abovementioned indices, the postoperative
integrity of all retinal layers also plays a significant role in
predicting functional outcomes. ELM represents junctional
complexes between muller cells and rod—cone photoreceptor
cells thus its presence is essential throughout the affected area
for the regeneration of the photoreceptor outer segment.”! We
found ELM to be continuous in 48.6% (17 eyes) at 1 month and
in 80% (28 eyes) at 3 and 6 months (P = 0.001). Bottoni et al.1**!
in their study found intact ELM in 53% of patients at 1 month
and 79% at 3 months in 19 eyes post-operatively. Improvement
in visual acuity was evident when comparing BCVA at
1 month (P =0.002) and 6 months (P <0.001) with intact versus
disrupted ELM in our study. We also observed that eyes with
EZ regeneration had intact ELM, which was consistent with
the findings of Wakabayashi et al.?*! [Fig. 1: a-c].

The mean BCVA improved significantly in eyes with intact
EZ in comparison to disrupted EZ at 1 month (P = 0.001)
and 6 months (P < 0.001) in our study. EZ regenerated in
20% at 1 month and in 65.7% at 3 and 6 months (P < 0.001)
postoperatively. BCVA improved to logMAR 0.95 + 0.13
and 0.84 + 0.19 at 1 month (7 eyes) and at 6 months (23
eyes) (P = 0.034). BCVA in 28 eyes with disrupted EZ was
logMAR 1.43 +0.49 at 1 month and 1.37 + 0.59 6 months in 15
eyes. Shimozono et al.® and Baba et al.**! demonstrated EZ
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integrity correlated well with BCVA. Similar to the eyes in our
study, Inoue et al. showed mean BCVA (logMAR) improvement
from 0.67 +0.25 to 0.16 + 0.22 postoperatively (P <0.001) in eyes
with intact EZ.[*"!

Growth of Muller cells and astrocytes into the hole to fill
in the photoreceptor cell layer follows the re-approximation
of the edges of the hole to RPE.?%! There is a possibility for
anterior shift of tissue creating a space between migrating
glial and photoreceptor cells from the RPE in the central
area forming focal foveal detachment, EZ disruption, or
both (ORD).B! In our study, eyes with the absence of FFD
had better BCVA at 6 months (P < 0.001) while 8.5% of
eyes (P < 0.001) showed FFD at 6 months with compromised
BCVA postoperatively [Fig. 1:d and e]. Chawla et al.®" noted a
median BCVA gain of logMAR 0.5 (range: logMAR 0.2-1) from
4 months to 6 months postoperatively. Itoh Y et al.®? showed
mean BCVA improvement from logMAR 0.56 to 0.11 at the last
follow-up visit with resolution of ORD.

In our study, INL, IPL, and GCL defects seen in 54.3% at
6 months. BCVA without defects was 0.87 +0.18 (P >0.035) and
with defects was 1.51 + 0.52 (P = 0.393) (P < 0.001 between the
two groups). Similarly, Nukada et al. also found IRD in 80.6%
of the eyes; an improvement in BCVA (logMAR 0.2 to 1) was
noted at 6 months after surgery with resolution of IRD.

Tadayoni et al.* showed DONFL appearance as numerous
slightly dark arcuate striae following ILM peeling within the
posterior pole. Mitamura et al.®® reported that DONFL was
created as shallow dimples on OCT in the optic nerve fiber
layer bundle. Ito et al. hypothesized that DONFL may be a
spontaneous and delayed morphologic change, whereas some
other studies identified that these changes are related to tractional
forces from membrane peeling and direct instrument-tissue
interaction and toxicity of ICG dye used for ILM staining.?***!

In our study, 48.6% (17 eyes) at 1 month and 51.4% (18 eyes)
at 3 and 6 months had DONFL, demonstrating that no new
patients developed DONFL after 3 months [Fig. 1:f and g]. The
mean BCVA of eyes with DONFL was 1.51 +0.45 at 1 month and
1.39+0.62 at 6 months. Similarly, Ito ef al.?® found DONFL only in
54% (36 of 67 eyes) of the ILM-peeled eyes at 1 and 3 months, with
improvement in BCVA from logMARO0.46 +0.25 to 0.39 +0.27 at
6 months; however, according to previous studies, no significant
difference was found in visual acuity, microperimetry results,
and macular sensitivity on Humphrey (10-2) visual field testing
in cases with or without DONFL.34%

The limitation of our study was the smaller sample size.

Conclusion

In summary, various hole indices determine the closure
type, postoperative regeneration of outer retinal layers,
and resolution of retinal defects, significantly influencing
the final visual outcomes. Additionally, we found the effect
of duration on intraretinal remodeling wherein we noted
immediate postoperative ELM recovery as the prerequisite for
EZ regeneration, and no new IRD were seen after a period of
3 months. However, future longitudinal studies with a larger
sample size are needed to corroborate this observation.
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