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ABSTRACT
Background:  Diabetic  tractional  retinal

detachment (TRD) is a vision-threatening
complication  of  proliferative  diabetic
retinopathy. Objective: To evaluate the effects of
ILM peeling versus no ILM peeling on
anatomical and functional outcomes in patients
undergoing vitrectomy for diabetic TRD.
Methods: ~ This  prospective  randomized
controlled trial was conducted at Alshifa Trust
Eye Hospital, Rawalpindi from 1st July 2024 to
31st December 2024. A total of 316 patients with
TRD were randomized into two groups: Group A
(vitrectomy with ILM peeling, n = 158) and
Group B (vitrectomy without ILM peeling, n =
158). Baseline demographics, best-corrected
visual acuity (BCVA), and OCT parameters were
comparable between groups. Results: At 6
months, the reattachment rate was higher in
Group A (95.6%) compared to Group B (89.2%,

p = 0.04). Group A demonstrated significantly
lower mean CMT (291 + 42 um vs. 326 + 58 um,
p <0.001) and reduced total macular volume (8.4
+ 0.7 mm?® vs. 8.9 £ 0.9 mm? p = 0.002).
Postoperative ERM formation was less frequent
in the peeling group (6.3% vs. 18.4%, p=0.001).
Mean BCVA improved more in Group A (from
1.32 £ 0.28 to 0.74 + 0.22 logMAR) compared
with Group B (from 1.29 + 0.31 to 0.88 = 0.27
logMAR, p = 0.003). Contrast sensitivity was
also significantly better in Group A (p = 0.01).
Intra- and postoperative complication rates,
including retinal breaks, hemorrhage, and
recurrent detachment, were comparable between
groups. Conclusion: ILM peeling during
vitrectomy for diabetic TRD resulted in superior
anatomical and visual outcomes without
increasing surgical risks. The procedure reduced
postoperative ERM formation, enhanced retinal
remodeling, and improved BCVA and contrast
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INTRODUCTION

Diabetic tractional retinal detachment (TRD)
represents one of the most challenging sequelae
of proliferative diabetic retinopathy (PDR), a
condition already recognized as a leading cause
of irreversible visual impairment in working-age
adults worldwide. PDR occurs in reaction to
long-term retinal ischemia, which causes the
expression of proangiogenic vascular endothelial
growth factor (the development of delicate
neovascular membranes) [1]. These
fibrovascular complexes are strongly stuck to the
posterior hyaloid and generate the force of
contraction, as a result of which the retina is
raised and the macula detached. Surgical
treatment, most typically pars plana vitrectomy
(PPV) is the treatment of choice when it comes
to TRD [2]. The most important aim 1is to
eliminate tractional components and restore
retinal  detachment; however, functional
performance often follows anatomical recovery,
with most patients making only limited gains in
vision [3].

In the setting of vitrectomy to treat diabetic TRD,
there has been the infiltration of internal limiting
membrane (ILM) peeling, as an addition to the
standard methods of surgery. The ILM, the
innermost layer of the retina, consists of the basal
lamina of the Muller cells and structures it as a
scaffold on which to create glia cells proliferate
and form ERM. It is postulated that the removal
of the ILM during vitrectomy decreases the
substrate available to form postoperative ERM
and consequently maintains macular structure,
protecting perhaps functional recovery [4].
Elimination of tangential tractional forces that

exist even when fibrovascular tissue has been
withdrawn by ILM peeling may also facilitate
recovery of a more normal foveal profile and
reduced CMT [5]. Nonetheless, there is
controversy over ILM peeling in the diabetic eye.
As opposed to idiopathic ERM or macular hole
surgical repair, where ILM peeling has become
the common standard, the diabetic retina is in a
unique state of compromise [6]. Chronic
ischemia, macular edema, and gliosis make the
tissue brittle and extremely susceptible to any
surgical trauma. Possible complications of ILM
peeling are retinal hemorrhage, iatrogenic retinal
breaks, paracentral scotomas, appearance of the
inner retinal dimple on the surface of the optic
disc, and a diffused appearance of the optic nerve
fiber layer. Also, the possible complications of
introducing vital dyes like indocyanine green
(ICG) or brilliant blue G in order to aid in
visualization are an added variable, and in the
case of indocyanine green (ICG), has even been
linked to retinal toxicity. The dichotomy over the
necessity of ILM peeling in diabetic TRD
surgery continues, with these risks potentially
influencing current opinion [7].

It will be shown that current evidence is mixed in
literature. In some studies, it has been found that;
peeling ILM is correlated with lower
postoperative  ERMs, better CMT outcomes
using OCT and marginal improves in BCVA [8].
It has been reported that the visual outcomes
depend largely on preoperative aspects of
macular ischemia, integrity of final ellipsoid
zone, duration of macular detachment, and the
overall metabolic control and not on whether
there was any ILM peeling or not [9].
Furthermore, surgery is not standardized: some
surgeons recommend broad-field ILM peeling
throughout the posterior pole, whereas other
surgeons would use limited or fovea-sparing
maneuvers to restrict the risk. Such heterogeneity
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makes it hard to draw any conclusions [10]. To
look through the lens of clinical decision-
making, the orientation of weighing benefits
against procedural risks is concerned. In a patient
with extensive macular involvement by
fibrovascular membranes or in patients with
associated ERM, ILM peeling would be
beneficial to prevent recurrence and to achieve
improved anatomic remodelling [11].

Objectives

Primary Objective

To compare anatomical outcomes and macular
morphological outcomes between patients
undergoing vitrectomy with ILM peeling and
those without ILM peeling for diabetic TRD.

Secondary Objective

1. To compare visual outcomes in patients
undergoing vitrectomy with ILM peeling
compared to those without ILM peeling for
diabetic TRD.

Methodology

This was a prospective, randomized controlled
trial conducted at Alshifa Trust Eye Hospital,
Rawalpindi from 1st July 2024 to 31st December
2024. Eligible participants were enrolled using a
simple random sampling technique. The required
sample size was calculated to ensure adequate
statistical power to detect significant differences
in both visual and anatomical outcomes between
the two groups. The sample size for this
prospective randomized controlled trial was
calculated using a two-arm design with 1:1
allocation, a two-sided significance level of 0.05,
and a power of 80%. Based on published estimates
and pilot observations, we assumed a clinically
meaningful difference of 0.10 logMAR in best-
corrected visual acuity (SD = 0.30) between the
ILM peeling and non-peeling groups. Using the

standard two-means formula, the required sample
size was 142 eyes per group. To account for an
anticipated 10% attrition rate during follow-up,
the final sample size was set at 158 patients per
group, yielding a total of 316 participants for the
study.

Inclusion Criteria:
. Adult patients (=18 years) with a
confirmed diagnosis of diabetic tractional retinal
detachment (TRD).

Exclusion Criteria:

. Patients with glaucoma.

. Patients with hypertension and renal
failure.

. Patients with any history of previous
vitreoretinal surgery.

. Patients with a history of macular hole
disease.

. Patients with any other concurrent retinal
disorders.

Data Collection

Data were collected using a self-structured
proforma. All patients underwent preoperative
clinical evaluation in the vitreoretinal clinic,
including best-corrected visual acuity (BCVA)
assessment, contrast sensitivity, and baseline
spectral-domain OCT scans (Spectralis OCT;
Heidelberg Engineering, Germany). Participants
were randomized into two groups:

. Group A: Primary vitrectomy with ILM
peeling.

. Group B: Primary vitrectomy without
ILM peeling.

Anatomical outcomes assessed included retinal
reattachment rates and postoperative
complications. Visual outcomes included BCVA
and contrast sensitivity. Macular morphological
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parameters were evaluated using OCT, including
total macular volume, central macular volume,
and central macular thickness. Postoperative
clinical follow-ups were scheduled at 1 month and
6 months, with repeat OCT imaging and
assessment of anatomical and functional
outcomes.

Data Analysis

Data were analyzed using SPSS version 26.
Descriptive statistics were presented as means and
standard deviations for continuous variables and
as frequencies and percentages for categorical
variables. Inferential analysis was conducted
using independent t-tests for continuous
outcomes, chi-square tests for categorical
outcomes, and multivariable regression analysis

where required to adjust for confounding factors.
A p-value of <0.05 was considered statistically
significant.

Results

Data were collected from 316 patients, the mean
age was comparable (54.6 £ 8.9 vs. 55.1 £ 9.2
years), with the majority of patients being older
than 50 years in both groups. Gender distribution
was also similar, with slightly more males than
females across the sample. Duration of diabetes
averaged around 13 years in both groups, and
most patients had longstanding disease (>10
years). Baseline HbAlc levels showed that nearly
70% of patients in each group had poor glycemic
control (=8%).

Table 1. Baseline Characteristics of Study Participants (n = 316)

Variable Group A: ILM Peeling (n = | Group B: No ILM Peeling (n =
158) 158)
Mean Age (years) 54.6£8.9 55.1+£9.2
Gender: Male n (%) 96 (60.8%) 92 (58.2%)
Gender: Female n (%) 62 (39.2%) 66 (41.8%)
Duration of Diabetes (yrs) 13.4+4.38 13.1+£5.1
Baseline BCVA (logMAR) | 1.324+0.28 1.29+0.31
Baseline CMT (um) 486 + 74 479+£70
Age <50 years 52 (32.9%) 55 (34.8%)
Age > 50 years 106 (67.1%) 103 (65.2%)
Duration of Diabetes < 10 | 41 (25.9%) 44 (27.8%)
yrs
Duration of Diabetes > 10 | 117 (74.1%) 114 (72.2%)
yrs
HbAlc < 8% 48 (30.4%) 50 (31.6%)
HbAlc>8% 110 (69.6%) 108 (68.4%)

Patients undergoing ILM peeling achieved higher
retinal reattachment rates (95.6% vs. 89.2%, p =
0.04). OCT analysis showed significantly better
macular morphology in the peeling group, with
lower central macular thickness (291 42 pm vs.

326+ 58 um, p <0.001) and reduced total macular
volume (8.4 + 0.7 mm? vs. 8.9 £ 0.9 mm?, p =
0.002). Importantly, postoperative epiretinal
membrane (ERM) formation was much less
frequent in the ILM peeling group (6.3% vs.
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18.4%, p = 0.001), suggesting a protective effect

of peeling against recurrent traction.

Table 2. Anatomical Outcomes at 6 Months

Outcome Group A: ILM Peeling (n | Group B: No ILM Peeling (n | p-value
=158) =158)

Retinal Reattachment Rate | 151 (95.6%) 141 (89.2%) 0.04*

Central Macular Thickness | 291 + 42 326 £ 58 <0.001*

(pm)

Total Macular Volume | 8.4+0.7 89+0.9 0.002*

(mm?)

Post-op ERM Formation n | 10 (6.3%) 29 (18.4%) 0.001*

(%)
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Visual recovery was superior in patients who was greater (0.58 £0.20 vs. 0.41 = 0.18 logMAR,
underwent ILM peeling. Mean postoperative p = 0.002). Contrast sensitivity also favored the
BCVA was significantly better in the peeling peeling group (1.42 £ 0.15 vs. 1.31 £ 0.18, p =
group (0.74 = 0.22 logMAR vs. 0.88 + 0.27 0.01), indicating not only better visual acuity but
logMAR, p=0.003), and the overall gain in vision also improved quality of vision.
Table 3. Visual Outcomes at 6 Months
Outcome Group A: ILM Peeling (n = | Group B: No ILM Peeling (n | p-
158) =158) value

Post-op BCVA (logMAR) |0.74 +£0.22 0.88 £0.27 0.003*

Mean Improvement in | 0.58 £0.20 0.41+0.18 0.002*

BCVA

Contrast Sensitivity (log | 1.42 +0.15 1.31 £0.18 0.01%*

units)
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BCVA Distribution Pre-op vs 6 Months Post-op
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The rates of intraoperative and postoperative
complications were similar between the two
groups, with no statistically significant
differences. Intraoperative retinal breaks (7.6%
vs. 6.9%) and hemorrhage (9.5% vs. 10.8%)
occurred at comparable frequencies.

Postoperative vitreous hemorrhage was slightly

Peel Post

T
Mo Peel Pre Mo Peel Post

more frequent in the no-peel group (14.6% vs.
11.4%), while recurrent detachment was also
somewhat higher without peeling (6.3% vs.
3.2%), though neither difference reached
statistical significance. No cases of macular hole
formation were observed in either group

Table 4. Intraoperative and Postoperative Complications

Complication Group A: ILM Group B: No ILM p-
Peeling (n = 158) Peeling (n = 158) value

Intraoperative Retinal 12 (7.6%) 11 (6.9%) 0.82

Breaks

Intraoperative 15 (9.5%) 17 (10.8%) 0.71

Hemorrhage

Postoperative 18 (11.4%) 23 (14.6%) 0.38

Vitreous Hemorrhage

Recurrent Retinal 5(3.2%) 10 (6.3%) 0.18

Detachment

Macular Hole 0 0 —

Formation
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*p < 0.05 considered statistically significant
Discussion

This prospective randomized controlled trial
assessed the impact of internal limiting membrane
(ILM) peeling versus no peeling during
vitrectomy for diabetic tractional retinal
detachment (TRD). These data advocate that ILM
peeling yielded better anatomical and functional
results, such as a higher level of retinal
reattachment, decreased thickness of the central
macula, less postoperative epiretinal membrane
(ERM) recurrence, and better best-corrected
visual acuity (BCVA) and contrast sensitivity,
with a statistically insignificant increase in intra-
or postoperative complications. The greater
peeling rate in the peeling group compared with
the non-peeling group (95.6 % vs. 89.2 %)
confirms the basic notion that the removal of ILM
removes much of the residual tangential traction
and provides a smoother retinal surface on which
the anatomy can stabilize [12]. Such a benefit is
especially applicable in diabetic eyes where
secondary detachment and visual worsening are
frequent due to the presence of gliotic
membranes/recurrent ERMs. Similar or inferior
results have been reported in observational series,
but not all studies revealed a significant difference
in those cases where baseline ischemia and
macular involvement were severe [13]. The small
but statistically significant improvement in BCVA
noted in our study underscores the fact that
functional recovery can occur not only when there
is anatomic success but also when there is
underlying photoreceptor health and the extent of
macular ischemia, which may be population-
specific [14].

Greater reduction in central macular thickness and
total macular volume was also observed in the
ILM peeling group, demonstrating a positive
influence in the postoperative retinal remodeling.
This is in line with past reports that diabetic

macular edema could be resolved through ILM
removal and the scaffold effect that induces the
formation of ERMs may be avoided [15]. The fact
that the percentage of postoperative ERM
formation was three times higher in the cutting
group (6.3% to 18.4%) substantially evidences
this hypothesis. Removal of the risk of ERM
recurrence is clinically meaningful because repeat
surgery is associated with increased risks and
greater economic cost, given that patients have
already developed systemic diabetic
complications [16]. Our study also has visuals to
support the functional advantage of ILM peeling.
The average postoperative improvement in
BCVA was higher in the group that underwent
peeling (0.58 logMAR vs 0.41 logMAR) and
contrast sensitivity significantly improved as well.
These results indicate that in addition to structural
recovery, microstructural retinal changes could
contribute to worse function, which ILM peeling
may address by diminishing microstructural
alterations, producing subtle distortions that
worsen visual quality [17]. It should be noted,
however, that although the group that underwent
peeling experienced superior results, the non-
peeling group also demonstrated an important
effect, which means that vitrectomy at a timely
stage is seen as the ultimate bailout in the
treatment of TRD. Concerning the safety aspect,
we found there were no significant intraoperative
complications like retinal breaks or hemorrhage
that occurred more frequently during ILM peeling
[18]. This is comforting, knowing the mythical
dangers of peeling on unhealthy diabetic retinas.
The lack of macular hole development, as well as
of dye-related toxicity, points at the safety of the
procedure as carried out with the use of modern
surgical aids that include brilliant blue G dye and
high-resolution visualization systems [19-21]. It
should also be noted that ILM peeling extends
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surgical time and also takes more advanced skills
that may prove problematic in less resourceful
settings. The findings have to be reported in the
context of some limitations. A six-month follow-
up will be sufficient to assess early anatomical and
visual outcomes but may not suffice to assess
long-term  recurrence of ERM or late
complications. A limitation of our findings is that
we did not include patients with severe systemic
illnesses like renal failure, and uncontrolled
hypertension, which may not allow our results to
be extrapolated on all cases of diabetic TRD seen
in Pakistan. Lastly, as our study design minimized
selection bias, OCT biomarkers, e.g., ellipsoid
zone integrity or quantitative ischemia grading,
were not provided, which could have further
stratified the analysis of responders versus non-
responders to ILM peeling.

Conclusion

It is concluded that internal limiting membrane
(ILM) peeling during vitrectomy for diabetic
tractional retinal detachment offers clear
anatomical and functional advantages compared
with surgery without peeling. Patients in the
peeling group demonstrated higher retinal
reattachment rates, greater reductions in central
macular  thickness, lower incidence of
postoperative epiretinal membrane formation, and
superior visual outcomes at six months, without a
significant rise in intra- or postoperative
complications. These findings suggest that ILM
peeling can enhance both the structural stability
and functional recovery of the retina in carefully
selected patients.
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