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Abstract
Aim: To evaluate the surgical effects of internal limiting membrane (ILM) peeling with parsplana vitrectomy in

diffuse diabetic macular edema with vitreo-macular traction as regard the best corrected visual acuity, central foveal
thickness, residual epiretinal membrane and recurrent traction.

Methods: The study included twenty eyes of twenty patients with diffuse diabetic macular edema and vitreo-
macular traction. Seven eyes underwent vitrectomy with ILM peeling (group I) and thirteen eyes underwent
vitrectomy without ILM (group II). The inclusion criteria were diffuse diabetic macular edema with optical
coherence tomography evidence of vitreo-macular traction with or without epiretinal membrane. Exclusion criteria
involved any ocular disease can cause macular edema rather than diabetes mellitus and eyes with macular ischemia.
The effect of ILM peeling was evaluated on the surgical outcomes as regard best corrected visual acuity, central
foveal thickness, residual epiretinal membrane and recurrent traction at postoperative one, three and six months.
Results: Statistically significant improvement of best corrected visual acuity and reduction of central foveal
thickness occurred in all eyes postoperatively and over time with statistically insignificant difference between both
groups. No eyes in group I and eight eyes in group II showed residual epiretinal membrane with a statistically
significant difference between both groups. No eyes in group I and two eyes in group II showed recurrent traction
due to residual epiretinal membrane with a statistically insignificant difference between both groups.

Conclusion: ILM peeling has an important role in complete removal of epiretinal membrane and prevention of
recurrent traction.

Keywords: Diabetic macular edema, Vitreomacular traction, Vitrectomy.

Introduction abnormalities play a major inducing factor in diabetic

The vitreous plays an essential role in macular macular edema.” The vitreo-retinal interface is

edema development through multiple physiological
and mechanical mechanisms.! In patients with
diabetes, the posterior hyaloid of the vitreous is
greatly attached to the macula.

In Addition, the vitreo-macular interface

formed of the cell membrane of the Miiller cells, the

internal limiting membrane and the vitreous cortex.’
Internal limiting membrane is thickened in

diabetic macular edema due to proliferation of cells

on the posterior hyaloid and increase the content of
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extracellular matrices.*

The thickened internal limiting membrane
contributes in the functional and structural disorder of
water movement between the retina and the vitreous
resulting in keeping the proteins in the inter-cellular
space and inhibiting its movement to the vitreous
inducing macular edema.**

Moreover, the thickened internal limiting
membrane retards the diffusion of oxygen from the
vitreous into the retinal tissue. In addition, the
surgical removal of internal limiting membrane
speeds up the clearance of cytokines and vascular
endothelial growth factors from the retina to the
vitreous cavity.®’

As well, internal limiting membrane acts as a
reservoir for vascular endothelial growth factors
either in or on its vitreal side. Moreover, internal
limiting membrane removal allows sure removal of
all vitreous elements that may remain after vitreous
separation alone!® especially that, Vitreo-macular
traction in diabetic patients usually associated with
vitreoschisis and epiretinal membrane formation.’
However, internal limiting membrane peeling with
vitrectomy remains a controversial treatment for
diffuse diabetic macular edema. '

Patients and methods:
Patient enrollment

This is a prospective comparative interventional
study on diabetic patients with diffuse macular edema
attended clinics of Mansoura Ophthalmic Center,
Mansoura University in the period from december
2012 to december 2015. The study protocol was
approved by the committee of institution review
board and medical research ethics committee, faculty
of medicine, Mansoura University. Written consent
was obtained from every patient and they were
informed about risks of surgery and consequences of

the study. The inclusion criteria were diffuse diabetic

macular edema with optical coherence tomograohy
evidence of vitreo-macular traction with or without
epiretinal membrane. Exclusion criteria involved any
ocular disease can cause macular edema rather than
diabetes mellitus and eyes with macular ischemia.
Preoperatively:

Pre-operative history was obtained for all
patients including: age, gender, duration of diabetic
disease, insulin therapy, presence or absence of
systemic hypertension, cardiac or renal disease,
Previous pan-retinal or macular photocoagulation
treatment, previous intra-vitreal injection -either
triamcinolone or anti-vascular endothelial growth
factors and previous ocular surgery. Full
ophthalmic examinations of the patients were done
including assessment of best corrected visual acuity
by Snellen's chart, slit-lamp biomicoscopy for
anterior segment and fundus examination using either
contact or non-contact lens (90 diopters or 78 diopters)
and indirect ophthalmoscopy. Ultrasonic examination,
fundus fluorescein angiograms and spectral-domain
optical coherence tomography were done to evaluate
the central foveal thickness and the vitreo-retinal
interface.

The study samples were classified into two groups:
Group I: underwent vitrectomy with internal limiting
membrane peeling.

Group II: underwent vitrectomy without internal
limiting membrane peeling.

Surgical techniques:

A standard parsplana vitrectomy was performed
in all patients. Three port 23 gauge sclerotomies and
core vitrectomy were done then Suction is applied by
vacuum of the vitrectomy probe to separate the
posterior vitreous face assisted with triamcinolone
injection [Kenacort-A (40 Suspension), Bristol-
Myers Squibb injection] and continued peripherally.

Removal of the vitreous reminant confirmed by
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repeated triamcinolone injection especially in
patients of vitreoschisis. In eyes that encountered an
epiretinal membrane, it was peeled from the retina
with intra-ocular forceps or Tano scraper.In group I,
internal limiting membrane peeling was done using
Brilliant blue G stain (Brillant Peel ® DORC,
Rotterdam, Netherlands).

After partial fluid air exchange, dye is injected
then removed after 60 seconds. An edge of the
internal limiting membrane is achieved in the
temporal macular area near the arcade using a 23
gauge symmetrical end gripping microforceps
[0.6mm] [Eckardt forceps, DORC, Rotterdam,
Netherlands] then the peeling technique is completed
to make a maculorrexis centered around the central
macula by about two disc diameter. In addition,
peripheral retinal indentation for detection of any
breaks, peripheral holes, or localized detachment was
done. Endo-laser photocoagulation was performed in
proliferative diabetic retinopathy and discovery of
peripheral retinal breaks.

Ocular tamponade was needed in selected
patients using air or silicon injection. The
sclerotomies were closed by applying local pressure
or massage, vicryl 7/0 suture was used in some
patients.

Postoperatively: Examination visits were scheduled
at postoperative first, third and sixth months using the
same preoperative clinical parameters and
investigation tools.

Statistical analysis of the data: Data were entered
and analyzed using SPSS software (Statistical
Package for Social Sciences) (version 20) (Chicago,
SPSS Inc, 2008) and Graphpad prism (version 5).For
the statistical analyses, best corrected visual acuity
values were converted to logMAR unit.

Qualitative data were expressed as count and

percent. Quantitative data were initially tested for

normality using Kolmogorov-Smirnov and Shapiro-
W Kk’ test with data being normally distributed if p >
0.050. Quantitative data were expressed as mean +
standard deviation if normally distributed or median
and interquartile range if not qualitative data for two
groups (2X2 table) are compared using Chi-Square
test

Results:

Demographic data and clinical characteristics

The data were collected and recorded from
December 2012 to December 2015. The study
included twenty eyes of twenty patients with diffuse
diabetic macular edema and vitreo-macular traction.
Seven eyes underwent vitrectomy with internal
limiting membrane peeling (group I) and thirteen
eyes underwent vitrectomy without internal limiting
membrane peeling (group II) The median of the age
was sixty one years. The study included seven males
(35.0 %) and thirteen females (65.0%).

The higher proportion of patients were females
which was statistically significant (P=0.008).The
median of diabetic duration was fifteen years.
Seventeen patients (85%) were on insulin therapy and
three patients (15.0%) were on oral hypoglycemic
therapy with a significant higher proportion (P
<0.0001). Nine patients (45.0%) were hypertensive,
while eleven patients (55.0 %) were not, that was
statistically insignificant (P=0.133). One patient
(5.0%) had renal disease and one patient (5.0%) had
cardiac disease. No significant association was
present with renal or cardiac disease. Twelve patients
(60.0%) had proliferative diabetic retinopathy
revealed by fundus fluorescein angiography. (Table 1)

Previous treatments received by the patients
included: five eyes (25.0%) underwent panretinal
photocoagulation, two eyes (10.0%) received
macular laser photocoagulation, three eyes (15.0%)

eyes underwent intra-vitreal injection of

'Egyptian Journal of Ophthalmology (EJO), a publication of Mansoura Ophthalmic Center (MOC)

14



Vitrectomy for vitreo-macular traction in diabetic patients. EJO 2021;1:12-22

triamcinolone, and four eyes (20.0%) eyes had anti-
vascular endothelial growth factor intra-vitreally.
(Table 2).

Statistically significant postoperative
improvement of best corrected visual acuity occurred
in all eyes (p<0.0001). The median pre-operative best
corrected visual acuity was 1.127+ 0.433 LogMAR,
the median postoperative best corrected visual acuity
was 1.039 + 0.374 LogMAR at first month, 1.0 +
0.415 LogMAR at third month and 0.778 +0.4
LogMAR at sixth month. Best corrected visual acuity
showed statistically  significant improvement
overtime (p< 0.0001). Pairwise comparisons revealed
that, statistically significant difference existed
between the preoperative data and that of
postoperative third and sixth months while there was
statistically insignificant difference between the pre-
operative data and that of postoperative first month
and in-between the first, third and sixth months
postoperatively (Table 3).

The median Delta change in best corrected
visual acuity between the preoperative and the
postoperative sixth month was 0.39 + 0.29 LogMAR.
The minimum delta change was 0.08 and the
maximum delta change was 1.18.The mean percent
change was 33.86% =+ 16.74 with minimum percent
change (7.32%), and maximum percent change
(70.0%).

Statistically significant postoperative reduction
of central foveal thickness was evidenced in all eyes
by optical coherence tomography (p<0.0001). The
median preoperative central foveal thickness was
532p+ 269u. The median postoperative central foveal
thickness was 311 p £+ 101p at first month, 274p +
77 at third month, and 235 + 48y at sixth month.
Pairwise comparisons revealed that, there was highly
significant difference between data of the pre-

operative and that of post-operative first, third and

sixth months and in-between the postoperative first
and sixth months. (Table 3)

The mean Delta change in central foveal
thickness between the pre-operative and the
postoperative sixth month was 308.94p + 156.39n
with mean percent change 52.651 % + 18.05u. The
minimum delta change was 79.0pu and the maximum
delta change was 566.0p with minimum percent
change (25.4%) and maximum percent change
(88.85%).

In group I, the median preoperative best
corrected visual acuity was 1.3 + 0.3 LogMAR, the
median postoperative best corrected visual acuity was
1.0 + 0.07 LogMAR at first month, 1.0 £ 0.1
LogMAR at third month, and 1.0 £0.5 LogMAR at
sixth month. In group II, the median pre-operative
best corrected visual acuity was 1.0 + 0.3 LogMAR,
the median post-operative best corrected visual acuity
was 1.0 £ 0.7 LogMAR at first month, 1.0 £ 0.5
LogMAR at third month and 0.6 +£0.3 LogMAR at
sixth month. Best corrected visual acuity showed
statistically significant improvement overtime (p<
0.0001). Pairwise comparisons revealed that,
statistically significant difference existed between the
preoperative data and that of postoperative third and
sixth months while there was statistically
insignificant difference between the pre-operative
data and that of postoperative first month and in-
between the first, third and sixth months
postoperatively (Table 4).

In group I, five eyes (71.4%) showed < 30% and
two eyes (28.6%) showed > 30% improvement in best
corrected visual acuity while in group II, five eyes
(38.5%) showed < 30% and eight (61.5%) eyes
showed > 30% improvement in best corrected visual
acuity. There was statistically insignificant difference
between both groups (P=0.35).

In group I the median pre-operative central
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foveal thickness was 520 p + 262 p, the median
postoperative central foveal thickness was 280 p =+
151 p at first month, 249 p + 32 p at third month, and
232 u £ 6 p at sixth month. In group II the median
pre-operative central foveal thickness was 587 p +
336 p, the median postoperative central foveal
thickness was 332 p + 92 p at first month, 298 p +
154 p at third month, and 250 p + 104 p at sixth
month.

In group I, three eyes (42.9%) showed < 50%,
and four eyes (57.1%) showed > 50.0% central foveal
thickness reduction While in group II, seven eyes
(53.8%) showed < 50.0 % and six eyes (46.2%)
showed > 50.0% central foveal thickness reduction.
There was statistically insignificant difference
between both groups, (P=0.64). (fig. 1,2)

No eyes in group I and eight eyes in group II
showed residual epiretinal membrane with a
statistically significant difference between both
groups (P =10.015). No eyes in group I and two eyes
in group II showed recurrent traction due to residual
epiretinal membrane with a statistically insignificant

difference between both groups, (P =0.521).

Table 1: Pre-operative clinical data of the study

group.
Parameter Desc.rlp.tlve P. value
statistics
Gender
Male: 7 (35.0%) 0.008
Female: 13 (65.0%)
Age 61 (56-65)
Duration of
diabetes 15y (10-20)
Insulin therapy
No 3 (15.0%) <0.0001
Yes 17 (85.0 %)
Associated
Hypertension
No 11 (55.0%) 0.133
Yes 9 (45.0%)
Associated  renal
disease
No 19 (95.0%)  ~0.0001
Yes 1 (5.0%)
Associated cardiac
disease
No 19 (95.0%)  ~0.0001
Yes 1 (5.0%)
Proliferative
diabetic
retinopathy 0.908
No 8 (40.0%)
Yes 12 (60.0%)
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Table 2: Descriptive statistics of the previous treatment.

Parameter Descriptive statistics

Previous Pan- retinal photo coagulation

No 15 (75.0 %)

Yes 5  (25.0%)
Previous macular laser

No 18 (90.0%)

Yes 2 (10.0%)

Previous Intra- vitreal injection of triamicinolone

No 17 (85.0 %)

Yes 3 (15.0%)
Previous anti- vascular endothelialgrowth factor

No 16  (80.0%)

Yes 4 (20.0%)

Table 3: Best corrected visual acuity and central foveal thickness all over the study

Postoperative
Parameter Preoperative P. value
1* month 3" month 6™ month
Visual acuity (A) (AD) (BD) (CD) <0.0001
(Log MAR) 1.127+0.433  1.039+ 0.374 1.0+ 0.415 0.778+ 0.4 ’
Central thickness (A) (B) (BE) (DE) <0.0001
532+ 269 311+ 101 274+ 77 235+ 48 )

Pairs with the same letter have no statistically significant difference while pairs with different letters have

statistically significant difference. P value by Friedman test

Table 4: Pre-operative and post-operative best corrected visual acuity in both groups

. Postoperative
Parameter group Preoperative 1 month 3 month 6" month P. value
Visual Group I 13403 1.0£0.07  1.0£0.1 1.0+ 0.5 <0.0001
acuity
(Log Group II 1.0+0.3 1.0+ 0.7 1.0+ 0.5 0.6+ 0.3 <0.0001
MAR)
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Figure 1: Optical coherence tomography evidence of Figure 2: : Optical coherence tomography evidence of

central foveal thickness reduction in eye of group I
(A) preoperatively ( B) postoperatively
Discussion

Internal limiting membrane peeling with
vitrectomy was a controversial treatment for diffuse
diabetic macular oedema. Some studies reported that
vitrectomy and internal limiting membrane peeling
improve the visual acuity and decrease macular
thickening even in cases without taut posterior
hyaloid or in patients that achieved a previous
vitrectomy without internal limiting membrane
peeling.'”

Moreover, internal limiting membrane removal in
cases of epiretinal membrane with macular edema
decreases the recurrence of epiretinal membranes and
allows complete removal of the membrane, especially
in diabetic patients as the incidence of vitreoschisis
and sticky cortical vitreous is high. !!

Internal limiting membrane peeling may thus be

(A) preoperatively

central foveal thickness reduction in eye of group II

( B) postoperatively

able to remove all cortical vitreous and relieve
vitreomacular traction that otherwise may not be
eliminated simply by vitrectomy alone. '

The current study included twenty eyes of
diffuse diabetic macular edema and vitreo-macular
traction. Internal limiting membrane peeling was
done in seven eyes (35.0%) (group I), while thirteen
eyes (65.0%) underwent parsplana vitrectomy
without internal limiting membrane peeling (group II).

In this study, statistically significant postoperative
improvement of best-corrected visual acuity occurred
in all eyes. The median pre-operative best-corrected
visual acuity was 1.127+ 0.433 LogMAR, the median
post-operative best corrected visual acuity was 1.039
+ 0.374 LogMAR at first month, 1.0 £ 0.415
LogMAR at third month and 0.778 +0.4 LogMAR at

sixth month.
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The median Delta change in best corrected visual
acuity between the pre-operative and the
postoperative sixth month was 0.39 + 0.29 LogMAR.
The minimum delta change was 0.08 and the
maximum delta change was 1.18.The mean percent
change was 33.86% =+ 16.74 with minimum percent
change (7.32%), and maximum percent change
(70.0%).

It was comparable with the electronic medical
record database study of Jackson et al. in 2016 that
studied vitrectomy for vitreo-macular traction. The
diabetic group analysis showed that, the median best
corrected visual acuity improved from 0.7 logMAR
at surgery to 0.5 log MAR at six to twelve months
post-surgery with 33% improvement in best corrected
visual acuity at least 0.3 log MAR (approximately
two snellen lines ). This is similar to a value of 33%
reported in a systematic review about vitrectomy for
vitreo-macular traction by Jackson et al in 2013314

Massin et al. have also proposed an encouraging
outcome of vitrectomy for diffuse diabetic macular
edema with vitreo-macular traction. Best corrected
visual acuity was preoperatively [median = 20/100]
and reached at the final follow [median=20/80].'°

In the current study, best-corrected visual acuity
showed statistically  significant improvement
overtime. Pairwise comparisons revealed that,
statistically significant difference existed between the
pre-operative data and that of postoperative third and
sixth months while there was statistically
insignificant difference between the pre-operative
data and that of postoperative first month and in-
between the first, third and sixth months
postoperatively. This means that, best corrected
Visual acuity needed up to six months to be improved.

The vitrectomy impact on eyes with diffuse
diabetic macular edema associated with vitreo-

macular traction assessed also by diabetic retinopathy

clinical research network study. It conducted a
prospective one year study at 35 sites involving 87
subjects to evaluate the anatomic and functional
outcomes, patients with moderately vision loss was
included. Three letters improvement in vision is
achieved six months postoperatively on average. In
38% of cases vision increased >10 letters 6 months
postoperatively and 22% of cases showed a reduction
of vision by > 10 letters.'® Although visual acuity is
an accepted measure of visual function, patients with
vitreo-macular traction may benefit from reduction of
metamorphopsia even without marked improvement
in visual acuity."?

In the present study, statistically significant
postoperative reduction of central foveal thickness
was evidenced in all eyes by optical coherence
tomography. The median pre-operative central foveal
thickness was 532p+ 269u. The median post-
operative central foveal thickness was 311 p + 101p
at first month, 274p £+ 77 at third month, and 235p
+ 48 at sixth month.

It was comparable with Massin et al. who have
proposed an encouraging outcome of vitrectomy for
diabetic macular edema with vitreo-macular traction.
The mean preoperative macular thickness decreased
significantly from 661 + 181 p to 210 £ 32p at the
final follow-up, which was statistically significant
[P=0.018].1%17

Our study showed that, the mean Delta change in
central foveal thickness between the pre-operative
and the postoperative sixth month was 308.94n +
156.39n with mean percent change 52.65n % =+
18.05n. The minimum delta change was 79.0p and
the maximum delta change was 566.0n with
minimum percent change (25.4%) and maximum
percent change (88.85%).

In diabetic retinopathy clinical research network

study, a reduction in the postoperative retinal
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thickening after parsplana vitrectomy was observed
in the majority of cases. Central foveal thickness
reduced to be less than 250 p as presented in ocular
coherence tomography in almost half of the patients,
and majority of the eyes had a reduction in the
macular thickness of > 50%.'¢

This study demonstrated that, in group I, five eyes
(71.4%) showed < 30% and two eyes (28.6%) showed
> 30% improvement in best corrected visual acuity
while in group II, five eyes (38.5%) showed < 30%
and eight (61.5%) eyes showed > 30% improvement
in best corrected visual acuity. There was statistically
insignificant difference between both groups.

Lewis and associates, Harbour and coworkers,
and Ikeda and coworkers, all have shown
improvement or resolution of diabetic macular edema
with parsplana vitrectomy and removal of the
posterior hyaloid face. Most of these eyes were
refractory to focal and grid laser treatment. Visual
acuity improved by one or more lines in 50 -100% of
cases. Favorable results also have been reported by
Otani and Kishi even in the presence of cystoid
macular edema.'”!

Pendergast et al,”! mentioned that, parsplana
vitrectomy in eyes with persistent diffuse diabetic
macular edema with a taut premacular posterior
hyaloid face, vitrectomy with removal of the posterior
hyaloid appeared to be beneficial in some cases. The
mean preoperative best-corrected visual acuity was
20/160 and the mean final best corrected visual acuity
was 20/80 (P < 0.0001) with 27 (49.1%) of the fifty
five eyes demonstrating improvement in best-
corrected visual acuity of 2 or more lines. Fifty-two
(94.5%) of the fifty five vitrectomized eyes showed
improvement in clinically significant macular edema
and in forty five eyes (81.8%), the macular edema
resolved completely during a mean period of 4.5

months (range, 1 to 13 months).?!

Otani and Kishi performed a controlled,
nonrandomized, comparative clinical trial on
fourteen eyes to compare the effectiveness of
parsplana vitrectomy with observation for diabetic
macular edema (follow-up range 5-7 months, mean
6.2 months. In the eyes that underwent parsplana
vitrectomy, foveal thickness was significantly less at
the last follow-up visit compared with preoperative
values. In the control group, there was insignificant
difference in foveal thickness between initial and last
follow up visits. Visual acuity improved in 57% and
remained unchanged in 43% among eyes that
underwent parsplana vitrectomy. In the control group,
visual acuity improved in 14%, remained unchanged
in 43% and decreased in 43% of eyes. There was a
strong correlation between the preoperative and
postoperative visual acuity in the operated eyes. 2°

Eight eyes in group II and no eyes in group I

showed residual epiretinal membrane with a
statistically significant difference between both
groups. Eight eyes in group II and no eyes in group I
showed recurrent traction due to residual epiretinal
membrane with a statistically insignificant difference
between both groups.
There is debate about the potential benefit of Internal
limiting membrane peeling following the removal of
epiretinal membrane. It has been proposed that
removal of Internal limiting membrane at the time of
surgery removes the scaffold for myofibroblast
proliferation and any residual microscopic epiretinal
membrane, thus reducing the risk of recurrence as
well as improving visual outcomes.** ??

Conversely, there are concerns that, loss of
retinal tissue and damage to Miiller cell footplates
may adversely affect visual function and that rates of
recurrence are not affected. 24
Internal limiting membrane peeling has an important

role in complete removal of epiretinal membrane and

'Egyptian Journal of Ophthalmology (EJO), a publication of Mansoura Ophthalmic Center (MOC)

20



Vitrectomy for vitreo-macular traction in diabetic patients. EJO 2021;1:12-22

prevention of recurrent traction.
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