Original Article

Internal limiting membrane peel: Does it change the success rate of primary
vitrectomy without belt buckle in rhegmatogenous retinal detachments?

Prashant K Bawankule, Shilpi H Narnaware', Dhananjay V Raje’, Moumita Chakraborty?

Purpose: To compare the anatomic success of pars plana vitrectomy (PPV) after internal limiting
membrane (ILM) peeling at macular area and macular plus peripapillary area versus no peeling in
rhegmatogenous retinal detachments (RRD). Methods: A prospective observational study between
July 2014 and March 2017 conducted on 289 eyes of 287 patients with RRD were randomly assigned to
three treatment procedures, viz.,, PPV with no ILM peeling, PPV with macular peeling, and PPV with
macular plus peripapillary peeling. Recurrent RD (ReRD) was treated as an event and accordingly the
overall primary (PS) and final success (FS) rates were obtained. The risk of ReRD associated with peeling
procedures after adjusting for risk factors were obtained using Cox-proportional hazard analysis. Results:
The PS percentage for no peel, macular, and macular plus peripapillary procedures were 77.78% (70/90),
82.18% (83/101), and 94.89% (93/98; maximum), respectively, which was statistically significant with a
P value of 0.003. The FS percentage for no peel, macular, and macular plus peripapillary were 93.33%,
95.04%, and 100%, respectively, which was significantly different with a P value of 0.048. With reference
to no peeling, the adjusted hazard ratio for macular peeling was 0.841 [95% CI: 0.44-1.60] while 0.235 [95%
CI: 0.088-0.626] for macular plus peripapillary peeling. Conclusion: The anatomic success rate of PPV
with macular plus peripapillary ILM peeling was significantly higher as compared to no peel category.
The hazard of ReRD in patients undergoing macular plus peripapillary peel was significantly reduced as
compared to no peel procedure.

Key words: Cox-regression, hazard ratio, macular peel, macular plus peripapillary, primary/final success

Access this article online

Website:

www.ijo.in

DOI:
10.4103/ijo.IJO_1685_18

Quick Response Code:

Rhegmatogenous retinal detachment (RRD) is the most
common vision-threatening retinal condition requiring urgent
care.l'! The three critical preconditions for the development
of RRD are: liquefied vitreous, tractional force producing a
retinal break, and access of fluid into the subretinal space
through retinal breaks.>! The aim of RRD treatment is to
identify, localize, and close the retinal tears/breaks, as well as
also removing any traction on the edges of the tear.” A traction
has three components: (1) anteroposterior, (2) circumferential,
and (3) tangential. Vitrectomy relieves the anterioposterior
and circumferential tractions. The encircling band and base
excision relieves the circumferential traction. Membrane
peeling relieves the tangential traction on the surface of
retina. The internal limiting membrane (ILM), as a cause of
tangential traction, is well established and is responsible for
the development of macular hole. Peeling of the ILM relieves
the tangential traction and thereby increases the rate of closure
of the macular hole to its full thickness. ILM, as a cause of
tangential traction in retinal detachment (RD) and proliferative
vitreoretinopathy (PVR) and its relief by ILM peeling during
vitrectomy, has not been addressed in any previous study. In
addition, it is well established that 10%-15% cases of vitreous
surgery developed epiretinal membrane.” Peeling of the ILM
will also avert the need of further procedures for the same. In
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this prospective study, vitrectomy was followed by posterior
vitreous detachment (PVD) induction and base excision. None
of our patients received scleral buckle or encircling band. As,
age of patient, lens status, duration of detachment, position
of break, and presence of preoperative PVR influence the
anatomical outcomes of primary PPV, the analysis evaluates
the influence of these factors on the anatomical PS and FS rates
of vitrectomy with ILM Peel for RRD.

Methods

Study design

A prospective, observational study was conducted on 289
eyes of 287 patients with primary RRD between July 2014
and March 2017 at a tertiary care centre, by a single retinal
surgeon. After obtaining informed consent, each eye was
treated with one of the three procedures, viz. (a) PPV with
no ILM peel, (b) PPV with macular peel, and (c) PPV with
macular plus peripapillary peel. For the purpose of the study,
patients undergoing vitrectomy in cases of primary RRD,
patients with subtotal or total RRD, patients with giant retinal
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tear, retinal dialysis, multiple retinal breaks, posterior breaks,
RRD with vitreous haemorrhage, and RDs with preoperative
PVR (all grades) were included in the study. Patients who
were unfit to undergo scleral buckle procedure were included
in the studies. PVR stage was graded as defined by the recent
classification methods of the Retina Society Terminology
Committee (1991).1% Patients with RD and with PVR > C1 were
classified as complicated RD. Patients who got operated within
28 days of presentation were treated as fresh RD and beyond
that were considered as old RD. Patients less than 18 years of
age were treated as pediatric. Superior RD was defined as when
breaks are located between the 2 o’clock and 10 o’clock hours,
while inferior RD, if breaks are located between 4 to 8 o’clock.
Patients with history of trauma, combined detachments,
history of any previous retinal surgery, and patients with
incomplete follow-up period were excluded from the study.
The study was performed according to ethical standards of the
Declaration of Helsinki and was approved by the institutional
ethics committee.

Surgical procedure

In all cases, 23 Gauge PPV with Alcon constellation was
performed using a noncontact wide-angle viewing system
(Oculus BIOM 5). After obtaining informed consent from
the patient, surgery was performed mostly under local
anaesthesia. Trocars were placed in a way that allows
peripheral vitrectomy to be performed without touching
the lens, and also switching between the three entry sites, if
necessary. Core vitrectomy was followed by PVD induction.
Membranes were peeled. Base excision was done in all the
cases. No cases received encircling/scleral buckle. The first
group did not undergo ILM peel. In groups 2 and 3, ILM was
stained with brilliant blue dye. ILM was peeled at macular
area in group 2 between arcades [Fig. 1a]. In group 3, both
macular plus peripapillary ILM (peel in superior, inferior,
and nasal to the disc as well) were peeled [Fig. 1b]. PECL
was used to flatten the retina and then PFCL - Air exchange
was done. Endolaser photocoagulation was performed using
a curved probe and was applied around the retinal tear and
360° to the vitreous base. The choice of tamponading agent
used, that is, C3F8 or silicon oil (1000 centistokes), was
based on the number of breaks, types of breaks, location of
breaks, and severity of PVR. Silicon oil removal was done
8-10 weeks later in attached retina, while earlier in recurrent

RD (ReRD) under oil. Patients from each treatment category
were examined postoperatively at 6 weeks, 4 months,
8 months, and 12 months after the last surgery. Patients were
considered “lost to follow up or incomplete follow up” if
they did not turn up till 6 months after surgery. One patient
in the no peel and three from the macular peel groups were
lost to follow up.

Statistical methods

Patient characteristics like age, gender, and duration of RD till
the first presentation were obtained and summarized according
to measurement scale. Other clinical features like the lens
status, location, and complexity were summarized in terms
of frequencies. The mean age was compared across groups
using one-way analysis of variance, while the comparison of
categorical features was performed using Pearson’s Chi-square
test. Primary success (PS) was defined as the probability of
nonoccurrence of RD four months after the surgery in patients
treated with C3F8 tamponade and as nonoccurrence of RD
four months after silicon oil removal in patients who had
silicon oil insertion. RRD under oil was considered primary
failure. Thus, if n, is the initial number of patients and r, is the
number of patients without recurrence of RD, then the PS rate
was defined as r,/n,. If n, is the number of patients undergoing
second surgery due to recurrence of RD and r, is the number of
successes after second surgery, then the FS rate was defined as:

Final success rate = 1- [(1—7—1) *1- Lz)]
nl nZ

Where n,=n, —r, -c,. Here, c, is the number of censored cases
after first surgery. Censored cases were defined as patients
who were lost to follow up after six months of first surgery and
were not included in calculating the PS. In other words, the
FS rate is defined as the nonoccurrence of RD at four months
after last retinal reattachment procedures. These success rates
were obtained according to various clinical parameters for
each procedure type. The recurrence of RD was considered as
an outcome event and accordingly, the time to recurrence for
patients with event was recorded. The risk of event, that is,
hazard ratio (HR) associated with the demographic and clinical
factors were determined through univariate Cox-proportional
hazard analysis. Graphical visualization of recurrence patterns
corresponding to levels of significant factors was obtained

Figure 1: Intraoperative image of macular ILM peel (a) and macular plus peripapillary peel (b)
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through Kaplan-Meier plots. Multivariate Cox-proportional
hazard analysis was performed by considering statistically
significant demographic and clinical factors along with the
procedure to obtain the adjusted HRs for macular and macular
plus peripapillary procedures, as compared to no peel. All
the analyses were performed using SPSS ver 20.0 (IBM Corp.
Armonk, USA) and the statistical significance was tested at
5% level.

Results

In this prospective study, 289 eyes treated for RD were included
and analysed for recurrence of RD. Patient characteristics were
summarized according to no peel (90), macular peel (101), and
macular plus peripapillary peel (98) procedures, as shown
in Table 1. The mean age of patients across the three groups
differed significantly (P =0.043). However, gender distribution
as well as duration till first presentation (old/fresh RD) did
not differ significantly across the groups (P > 0.05). The

distribution of patients with regard to clinical characteristics
was homogeneous across groups (P > 0.05). In other words,
the baseline characteristics of patients in the three groups were
statistically similar.

The effectiveness of three procedures was evaluated in terms
of PS and FS rates. Overall, the PS rate for no peel, macular,
and macular plus peripapillary groups were 77.78%, 82.18%,
and 94.89% (maximum), respectively, and the difference of
percentages across the groups was statistically significant with
P value of 0.003. The FS rate was 93.33%, 95.04%, and 100% in
the no peel, macular peel, and macular plus peripapillary peel
groups and the difference of proportions among them was
statistically significant with P value of 0.044. The success rates
were also obtained according to the levels of factors as shown in
Table 2. For patients aged > 18 years, the PS rate was significantly
higher in macular plus peripapillary group (96.77%) as
compared to other two groups (P =0.002). The PS and FS rates
had hardly any influence of gender and treatment types and

Table 1: Distribution of patients according to demographic and clinical factors and ILM procedures

Risk factors Levels All patients Procedure P
(n=289) No peel (n1=90) Macular (n=101) Macular per-papillary (n=98)
Age (years) [mean+SD] 49.22+17.65 54.89+16.38 50.62+14.85 0.043*
Gender [No. (%)] Female 90 (31.14) 29 (32.22) 31 (30.69) 30 (30.61) 0.965*
Male 199 (68.86) 61 (67.78) 70 (69.31) 68 (69.39)
Duration [No. (%)] Old 83 (28.72) 31 (34.44) 25 (24.75) 27 (27.55) 0.319*
Fresh 206 (71.28) 59 (65.56) 76 (75.25) 71 (72.45)
Lens status [No. (%)] Phakic 108 (37.37) 39 (43.33) 31 (30.69) 38 (38.78) 0.185*
Pseudophakic 181 (62.63) 51 (56.67) 70 (69.31) 60 (61.22)
Location [No. (%)] Inferior 77 (26.64) 22 (24.44) 24 (23.76) 31 (31.63) 0.387*
Superior 212 (73.36) 68 (75.56) 77 (76.24) 67 (68.37)
Complexity [No. (%)] PVR <Grade C 211 (73.01) 65 (72.22) 71 (70.3) 75 (76.53) 0.599*
PVR =Grade C 78 (26.99) 25 (27.78) 30 (29.7) 23 (23.47)
*Obtained using Pearson’s Chi-square test; {Using one-way ANOVA, ILM=Internal limiting membrane; PVR=Proliferative vitreoretinopathy
Table 2: Success rates of retinal surgeries according to demographic and clinical factors for three ILM procedures
Risk Levels ILM
factors i i
No peel Macular Macular Peripapillary P* P*
: . ; : : . (PS) (F9)
n Primary Final n Primary Final n Primary Final
success success success (PS) success (FS) success success
Overall 90 70(77.78%) 84(93.33%) 101 83 (82.18%) 96 (95.04%) 98 93(94.89%) 98 (100.0%) 0.003 0.044
Age (in <=18 (Child) 6 3(50.00%) 5(83.33%) 3 1(33.33%) 3(100.0%) 5 3(60.00%) 5 (100.0%) 0.766 0.488
years) > 18 (Adult) 84 67 (79.76%) 79 (94.05%) 98 82(83.67%) 93(94.89%) 93 90(96.77%) 93(100.0%) 0.002 0.067
Gender Male 61 44(72.13%) 56 (91.80%) 70 55 (78.57%) 5(92.86%) 68 64(94.12%) 68 (100.0%) 0.004 0.063
Female 29 26(89.65%) 28(96.55%) 31 28 (90.32%) 1(100.0%) 30 29(96.67%) 30(100.0%) 0.535 0.345
Duration  Old 31 22(70.97%) 30(96.77%) 25 18 (72.00%) 5(100.0%) 27 25(92.59%) 27 (100.0%) 0.091 0.428
Fresh 59 48(81.35%) 54 (91.52%) 76 65 (85.53%) 1(93.42%) 71 68(95.77%) 71(100.0%) 0.032 0.055
Lens Phakic 39 26(66.67%) 35(89.74%) 31 26(83.87%) 31(100.0%) 38 35(92.11%) 38(100.0%) 0.016 0.025
status Pseudophakic 51 44(86.27%) 49(96.08%) 70 57 (81.42%) 5(92.86%) 60 58 (96.67%) 60 (100.0%) 0.027 0.108
Location  Superior 68 55(80.88%) 63(92.65%) 77 63 (81.82%) 3(94.81%) 67 64(95.52%) 67 (100.0%) 0.023 0.093
Inferior 22 15(68.18%) 21(95.45%) 24 20 (83.33%) 3(95.83%) 31 29(93.55%) 31(100.0%) 0.052 0.499
Complexity PVR <Grade C 65 52(80.00%) 61(93.85%) 71 61 (85.91%) 8 (95.77%) 75 72(96.00%) 75(100.0%) 0.014 0.112
PVR =Grade C 25 18(72.00%) 23(92.00%) 30 22 (73.33%) 28 (93.33%) 23 21(91.30%) 23(100.0%) 0.192 0.404

*Obtained using Pearson’s Chi-square test. ILM=Internal limiting membrane; PVR=Proliferative vitreoretinopathy
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also with old RRDs. The PS and FS rates for fresh RRDs were
significantly different across procedures with P values 0.032
and 0.055, respectively. In the phakic category, both the PS and
FS rates were significantly higher in macular and macular plus
peripapillary groups as compared to no peel group (P =0.016
and P = 0.025, respectively). The PS rate was also different in
pseudo-phakic category across procedures (P = 0.027). The
superior location showed significantly different PS with a
P value of 0.023. For uncomplicated cases, PS was significantly
different across procedures (P = 0.014).

The relevance of each risk factor in the recurrence of RD was
obtained in terms of HR as shown in Table 3. The HR for patients
aged >18 was 0.27 (95% CI: 0.11-0.64; P value: 0.003), implying
that the risk of RD recurrence was significantly less in adults as
compared to children. With regard to gender, the HR associated
with males was 2.37 (95% CI: 1.06 — 5.34; P value: 0.036) times
more as compared to females. For fresh cases, the HR obtained
was 0.54 (95% CI: 0.29-0.98; P value: 0.044) compared to old,
indicating that RD recurrence was significantly less in fresh
category as compared to old. The HR for pseudo-phakic
category was less, that s, 0.63 (95% CI: 0.35-1.14; P value: 0.129)
with reference to phakic category; however, the effect was
statistically insignificant. The type of location had hardly
any effect on the recurrence of RD as indicated by the HR of
0.84 (95% CI: 0.44-1.60; P value: 0.591) corresponding to superior
type. Complicated RD had significantly higher risk of recurrence
asindicated by the HR of 1.95 (95% CI: 1.06-3.59; P value: 0.033)
compared to uncomplicated RD. The Kaplan-Meier plot for
overall cumulative failure (RD recurrence) was obtained along
with 95% confidence interval indicated in gray color as shown
in Fig. 2. Also, plots were obtained for the three procedures that
showed significant difference of failure patterns with a P value
of 0.0036 [Fig. 3]. The mean recurrence time was maximum for
macular plus peripapillary group, that is, 11.33 + 3.92 months
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whereas it was minimum for the no peel group, that is,
10.0 + 3.58 months.

Further, the unadjusted HRs were obtained for macular
and macular plus peripapillary groups with reference to no
peel, as shown in Table 4. For macular, the unadjusted HR

Table 3: Hazard of retinal detachment corresponding
to various demographic and clinical factors following
univariate analysis

Risk Factors RD occurred/total Hazard ratio (HR) P

patients [no. (%)] (95% CI for HR)

Age (in years)

<= 18 (Child) 6/14 (42.86) 1.00
> 18 (Adult) 37/275 (13.45) 0.27 (0.11,0.64)  0.003
Gender
Female 7/90 (7.78) 1.00
Male 36/199 (18.09) 2.37 (1.06,5.34) 0.036
Duration
Old 18/83 (21.69) 1.00
Fresh 25/206 (12.14) 0.54 (0.29,0.98)  0.044
Lens status
Phakic 21/108 (19.44) 1.00
Pseudophakic 22/181 (12.15)  0.63(0.35,1.14) 0.129
Location
Inferior 13/77 (16.88) 1.00
Superior 30/212 (14.15)  0.84 (0.44, 1.60)  0.591
Complexity
PVR <Grade C 26/211 (12.32) 1.00
PVR =Grade C 17/78 (21.79) 1.95(1.06,3.59) 0.033
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Figure 2: Kaplan—Meier plot showing overall cumulative failure (RD
recurrence) along with 95% confidence band

Figure 3: Kaplan—Meier plot showing cumulative failure (RD
recurrence) according to three treatment procedures
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Table 4: Unadjusted and adjusted hazard of retinal detachment associated with two surgical procedures with reference to

no peel
Model Macular Macular plus peripapillary
Hazard ratio (95% CI for HR) P Hazard ratio (95% CI for HR) P
Unadjusted 0.796 0.483 0.223 0.002
(0.421,1.505) (0.084,0.594)
Adjusted for complexity 0.784 0.455 0.229 0.003
(0.415, 1.483) (0.086, 0.611)
Adjusted for lens status, 0.841 0.597 0.235 0.003

duration, and complexity (0.440, 1.604)

(0.088, 0.626)

was 0.796 (95% CI: 0.421-1.505; P value: 0.483), implying that
the risk associated with macular peel was lesser as compared
to the no peel group, although statistically insignificant. For
macular plus peripapillary peel, the unadjusted HR was
0.223 (95% CI: 0.084-0.594; P value: 0.002), implying that
the risk of RD recurrence was significantly less as compared
to the no peel group. Subsequently, the HRs were adjusted
considering the complexity as a single confounder in the
multivariate Cox-regression model. For macular group, the
adjusted HR was 0.784 (95% CI: 0.415-1.483; P value: 0.455)
as compared to the no peel group. Reduction in HR was
1.51% (<10%) indicating hardly any effect of complexity
on the HR. For macular plus peripapillary, the adjusted
HR was 0.229 (95% CI: 0.086-0.611; P value: 0.003) with
reference to the no peel group. This change in HR was also
negligible. Further, adjustment with lens status, duration,
and complexity, the HR for macular peel was 0.841 (95% CI:
0.440-1.604; P value: 0.597), indicating approximately a 5.6%
increase as compared to the crude estimate. For the macular
plus peripapillary group, the HR was 0.235 (95% CI: 0.088-
0.626; P value: 0.003), which was statistically significant. The
change in the risk levels by including all factors was 5.38%,
which is still <10%.

Discussion

Primary vitrectomy for RRD is now an established procedure
due to better intraoperative control of complicated RRD and
avoidance of complications and morbidity typically associated
with scleral buckles.”#! Although primary vitrectomy with and
without belt buckle have a success rate of approximately 87%
and 81%, respectively,” the 100% success rate is eluding us.
This study evaluates the success rates in patients representing
Central India. The distribution of patients across three groups
was similar with reference to different risk factors, indicating
the absence of any bias in patient selection. The primary
anatomical success rate of 96.3% and the FS rate of all patients
were reported by Kobashi et al. in the PPV group.['! Orlin ef al.
reported the primary surgical anatomical success rate of 83%
and the FS rate of 100%." A data collected by Jackson et al.
from United Kingdom centres showed the PS rate of 87% in the
PPV group.™ Another study from Taiwan obtained a PS rate of
86.2%.1"! A randomized controlled trial (RCT) from UK reported
a PSrate of 84.4% in RD patients who underwent PPV." Wong
et al. examined the PS and FS rates for PPV cases and found rates
of 78.6% and 95.2%, respectively.'™ The anatomical FS rates in
other reported studies range between 96.6% and 100%.141617]
The PS and FS rates of macular plus peripapillary ILM peeling

as well as macular ILM peeling were higher as compared to
the no peeling. The adjusted HR for macular peel and macular
plus peripapillary peel suggested that the risk of recurrence in
these procedures was less as compared to no peel, although
the statistical significance was achieved only for macular plus
peripapillary procedure (P value: 0.003).

Pediatric RD is a complex RD. It is well established that
late presentation and difficulty in inducing complete PVD in
such cases lead to recurrence in primary vitrectomy. A study
by Gurler et al. observed a success rate of 80%, while case
series by Rejdak et al. observed the success rate of 87%.%'% In
the present study also, we observed poor PS rates in pediatric
cases as compared to adults, though the FS rate was 100% in
both the peel groups. Compared to no peel, in the macular peel
group, the risk of RD recurrence was less, and similar was the
observation for macular plus peripapillary group. In the adult
category, the PS rate of the macular plus peripapillary group
was significantly higher, while the FS rate, though higher,
was not statistically significant. The risk of RD recurrence was
significantly lower in macular plus peripapillary group than
the no peel group.

In the fresh RD category, the hazard of RD recurrence was
significantly low for macular plus peripapillary procedure.
We believe that in the fresh RD category, as PVD might be
incomplete and PVR process not mature, perhaps ILM peel
might help by ensuring complete PVD and also contribute
toward removal of subclinical tangential traction.

There are contradictory reports on the success rates in
phakic and pseudophakic patients.?**! In phakic patients, the
difficulties/inadequacy in the base excision, because of fear
of lens touch, the success rates are reported in the range of
86%-92%.* An improved success rate of 96.3% was observed
by Hamauda Ghoraba et al. by use of belt buckle.™ However, in
our study, in phakics also, higher PS and FS rates were observed
in macular plus peripapillary peel group without using belt
buckle. A better access to vitreous base in pseudophakic eyes
allows for a better completion of the recommended complete
shaving of the vitreous base compared to phakic eyes.* A
reattachment rate of 97.78% from the cases undergoing single
PPV surgery in primary pseudophakic RRD has been observed
in series by Stangos et al.”? However, a pseudophakic with belt
buckle study revealed the PS rate was 86.7%.” In our study, in
pseudophakics, the PS and FS rates were higher in peripapillary
plus macular peel group. Even the HR was significantly lower
in both the macular and macular plus peri-papillary in phakic
RRD group.
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The success rate in inferior RD (without belt buckle) was
lesser with belt buckle, ! while in study by L Wickham
et al., the PS rate for PPV with belt buckle vs. without
belt buckle was 89% vs 73%.%! In our study, none of the
cases received belt buckle. The PS rate for macular plus
peripapillary procedure was 93.55% in inferior RD and
95.52% in superior RD cases, whereas the FS rate was 100%
in both the categories. The PS difference across procedures
was statistically insignificant for inferior RD, but it was more
than other studies.”? The HR indicated that the risk was
significantly lower for both the locations in macular plus

peripapillary group.

The anatomical results of surgery in complicated RRD are
certainly lower. There are contradictory reports in literature
regarding the outcomes of PPV for complex RRD. The FS
rate of 79% has been reported by Regler et al.! while, series
reported by Ozdek et al. showed a success rate of 87.8%.7%
Quiram et al. have stated an anatomical PS rate of 60% and FS
rate of 93%.5" In our study, we observed that the PS rate was
higher in macular plus peripapillary group, though it was
not statistically different from other procedures. The HR was
statistically significant as compared to noncomplex RRDs.

Conclusion

The success of primary vitrectomy with and without belt
buckle is established. In our study, primary vitrectomy
without belt buckle and with ILM peel showed better success
rate as compared to previous studies. The rate of recurrence,
as indicated by HR, also showed significant reduction for
macular plus peripapillary procedure. Thus, better success
with addition of this step into surgical procedure probably
helps by: (a) relief of tangential traction, (b) ensures
completion of PVD, and (c) no substrate for reproliferation
at posterior pole.
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