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Abstract
Purpose: To evaluate anatomic and functional outcomes of patients treated with pars plana vitrectomy (PPV) with scleral
buckling versus PPV with inferior retinectomy for treatment of cases of primary rhegmatogenous retinal detachment (RRD)
associated with proliferative vitreoretinopathy (PVR) and inferior retinal breaks.
Methods: Retrospective, comparative, interventional, single-center study. Fifty-one eyes of fifty-one patients with primary
RRD associated with inferior breaks and PVR grade C1 or more were reviewed over 3 years. Twenty-one eyes underwent
PPV with encircling band 360° and thirty eyes underwent PPV with primary inferior retinectomy. The primary outcome was
final anatomic success. Secondary outcomes included change in visual acuity, primary anatomical success, the mean number
of operations, and incidence of postoperative complications.
Results: Primary anatomical success of 85.7% was achieved in buckle group compared to 83.3% in retinectomy group (p=
0.82). Mean duration of follow-up and mean number of operations was 9.8 ± 2.26 and 9.97 ± 2.44 months; 1.24 ± 0.62 and
1.3 ± 0.75 in buckle group and retinectomy group, respectively, achieving final anatomical success of 95.2% for the buckle
group and 90% for the retinectomy group with no statistical significant difference (p= 0.49). Although visual acuity
(logMAR) was better in the buckle group in the 1st month, it became nearly equal thereafter during the follow-up period
(p= 0.5).
Conclusion: Similar anatomical and functional outcomes were achieved by combining PPV with scleral buckle or inferior
retinectomy for treatment of primary RRD with PVR and inferior breaks.

Introduction

Scleral buckling (SB) and pars plana vitrectomy (PPV) are
used either alone or in combination for treatment of rheg-
matogenous retinal detachment (RRD) [1]. Many factors are
employed in the choice of the surgical approach; one of
them is the position of retinal breaks. Inferior breaks are
usually a surgical challenge so that surgeons might combine

a PPV with SB to produce an inferior indent that supports
the inferior retina and overcomes retinal contraction [2].

Proliferative vitreoretinopathy (PVR) is a sort of
vitreoretinal wound healing response to a retinal break. A
cascade of intraocular inflammation is initiated by the
breakdown of the blood–retinal barrier, leading to cellular
proliferation, and extracellular matrix remodeling. Pro-
inflammatory and fibrotic agents (cells, cytokines, and
growth factors) are released in the vitreous cavity and the
subretinal fluid that leads to epiretinal, intra-retinal, and
subretinal fibrosis, causing recurrence of retinal detachment
(RD) [3].

PPV with surgical removal of epiretinal and subretinal
proliferation is the only line of treatment in eyes with PVR.
Different combinations of relaxing retinectomy and scleral
buckle are used in case of retinal shortening due to intrar-
etinal fibrosis [4]. Both scleral buckle and retinectomy were
studied separately as a primary treatment for cases with
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inferior PVR and both achieved good anatomical results
[5–8]. Choosing which technique is still controversial. So,
in our study, we compared results of combining PPV with
scleral buckling versus PPV with relaxing retinectomy as a
primary treatment for patients with RRD associated with
PVR and inferior breaks.

Methods

Fifty-one eyes of fifty-one patients with primary RRD were
retrospectively enrolled in our study. We included patients
with inferior breaks (identified as being within 4 to 8
o’clock meridian) and PVR grade C according to The
Retina Society Terminology Committee revised classifica-
tion [9]. All patients were recruited from Cairo University
Hospitals and operated between January 2014 and June
2017. The study adhered to Tenets of Declaration of Hel-
sinki and was approved by the ethical board of Cairo
University.

We excluded cases of recurrent retinal detachment,
macular pathology (macular hole, retinoschisis, choroidal
neovascularization), giant retinal tear, penetrating trauma,
ruptured globe, intraocular foreign body, thin staphyloma-
tous sclera, retinopathy of prematurity, persistent fetal
vasculature, proliferative diabetic retinopathy, cytomegalo-
virus retinitis, acute retinal necrosis, endophthalmitis, her-
editary arthro-ophthalmopathy and <6 months of follow-up.

Baseline evaluation

Complete ocular examination was done including best
available visual acuity (with logMARs conversion),
intraocular pressure (IOP) using Goldmann applanation
tonometry and anterior segment biomicroscopy. The retinal
detachment was evaluated using slit lamp biomicroscopy
using (Super Field lens; VOLK, Mentor, Ohio, USA) and
indirect ophthalmoscopy determining extent and config-
uration of the detachment, macula status, number and
position of the breaks and grade of PVR.

Surgical procedure

Surgeries were performed by multiple surgeons with the
same technique. Phacoemulsification with 3-piece IOL
implantation was done in all phakic patients in both groups.
PPV was done using 23-gauge system (Constellation sys-
tem. Alcon, Fort Worth, TX) removing the posterior hyaloid
with the aid of triamcinolone. All the epiretinal and sub-
retinal membranes were meticulously dissected and peeled
off from the surface of the retina starting from the posterior
membranes and extending up anteriorly. Perfluorocarbon is
used to flatten the retina. Failure of retinal flattening

indicates the presence of intrinsic retinal shortening that
cannot be released and requires further intervention either
scleral buckle or retinectomy which was chosen according
to the surgeon preference. 360° vitreous base shaving with
scleral depression was done.

In 21 eyes (Buckle group), 360° encircling silicone band
no. 40 (Labtician Ophthalmics Inc, Ontario, Canada) was
applied. The band was inserted at the beginning of surgery
through four scleral tunnels that were created at the equator of
the globe, one at each quadrant, using a crescent knife 2 mm
(Mani, Utsunomiya, Japan), secured by Watzke sleeve.

In 30 eyes (Retinectomy group), a relaxing circumfer-
ential inferior retinectomy was extended as many clock
hours as necessary to relieve all tractions and the anterior
retinal shortening. Retinectomy was done using high-speed
vitreous cutter after the application of full-thickness retinal
cautery. Peripheral non-functioning retina was removed
with vitreous cutter to prevent neovascularization and re-
proliferation.

ILM peeling was done in all patients to prevent epima-
cular membrane formation using brilliant blue G stain
(ILM-blue, DORC, Zuidland, Netherland). In both groups,
laser photocoagulation in three confluent rows was done to
all breaks, edge of retinectomy and 360°. Further photo-
coagulation of the bare area of the choroid in cases of
retinectomy was done. Silicone oil (5000 centistokes) was
used as tamponading agent (DORC, Zuidland, Netherland)
in all cases. No antiproliferative agents were used.

Post PPV evaluation

Full ophthalmological examination was done on day 1,
week 1, months 1, 3, and 6 post PPV and included: best-
corrected visual acuity (BCVA) by refraction; slit lamp
examination, anterior segment biomicroscopy, intraocular
pressure using Goldmann applanation tonometry, dilated
fundus examination with binocular indirect slit-lamp bio-
microscopy. Silicone oil was removed at 3 months.

If retinal redetachment was found during follow-up, a
reoperation was scheduled as early as possible to prevent
any involvement of the macular area, during which a reti-
nectomy was done to relieve the traction and remove the
reproliferation and allow retinal reattachment.

Outcome measurement

Primary outcome measure was final anatomical success,
defined as stable complete retinal reattachment without
internal tamponade at 6 months post vitrectomy. Sec-
ondary outcomes included assessment of primary anato-
mical success defined as retinal attachment after single
operation, mean number of operation required for com-
plete retinal reattachment, best-corrected visual acuity
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(BCVA), IOP changes, and intraoperative and post-
operative complications. Correlation of recurrence of
retinal detachment was evaluated in relation to pre-
operative characteristics.

Statistical analysis

Statistical analysis was done using SPSS computer software
package, version 15.0, 2006, Echosoft Corporation, USA.
Qualitative data were expressed as frequencies and per-
centages. Quantitative data were expressed as mean ± stan-
dard deviation (SD) for parametric data and median ±
interquartile range (IQR) for non-parametric data. Differ-
ences between groups were assessed through independent t-
test for parametric data and Mann–Whitney U-test for non-
parametric data. All tests were two-tailed and considered
significant at p < 0.05.

Results

Of the 51 patients identified with inferior breaks and PVR
grade C, 66.7% of buckle group and 43.3% of the retinectomy
group were males. Mean age was 39.3 ± 11.81 years in buckle
group and 44 ± 11.44 years in the retinectomy group. Dura-
tion of detachment was 4.6 ± 1.1 weeks in both groups.
Regarding the lens status, 62% of buckle group were phakic
compared to 60% of the retinectomy group. The baseline
characteristics of both groups are summarized in Table 1.
Baseline characteristics of the two groups were homogeneous
with no significant statistical difference between groups in
terms of age, gender, PVR stage, initial BCVA and macular
status.

Anatomical outcome

Primary anatomical success of 84.3% (43 eyes) was
achieved in our study. After the primary surgery, 14.3%
(3 eyes) showed recurrence in buckle group compared to
16.7% (5 eyes) in the retinectomy group (p= 0.82). Mean
number of procedures to achieve complete retinal
attachment and mean duration of follow-up were 1.24 ±
0.62 and 1.3 ± 0.75 (p= 0 .87); 9.8 ± 2.26 and 9.97 ±
2.44 months, in buckle group and retinectomy group,
respectively. Silicone oil was removed at 3 months and
final anatomical success was achieved in 92.2% (47 eyes).
Final anatomical success was 95.2% for the buckle group
and 90% for the retinectomy group with no statistical
significant difference (p= 0.49). Recurrence occurred in
4.8% (1 eye) in buckle group due to severe intrinsic ret-
inal shortening and in 10% (3 eyes) in the retinectomy
group due to proliferation from the site of the retinectomy
in these cases (Table 2).

Secondary outcomes

Functional outcome

Visual acuity was significantly better at 1st month in the
buckle group with mean BCVA (logMAR) of 0.7 ± 0.41
(equivalent to 20/100 Snellen’s acuity) compared to 0.92 ±

Table 1 Baseline characteristics of buckle group and retinectomy
group

Buckle
group
(N= 21)

Retinectomy group
(N= 30)

p value

Age (years), mean ±
SD

39.28 ±
11.81

44.0 ± 11.44 0.16

Sex (%)

Male 14 (66.7%) 13 (43.3%) 0.10

Female 7 (33.3%) 17 (56.7%)

Duration of RD
(weeks), mean ± SD

4.61 ± 1.1 4.67 ± 1.12 0.88

Visual acuity (BCVA
in logMAR)

1.89 ± 0.73 1.65 ± 0.56 0.29

Lens (%)

Phakic 12 (57.1%) 16 (53.3%) 0.94

Pseudophakic 8 (38.1%) 12 (40%)

Aphakic 1 (4.8%) 2 (6.7%)

Macula status (off) (%) 16 (76.2%) 27 (90%) 0.18

Number of detached
quadrants, mean ± SD

3.05 ± 0.67 2.9 ± 0.61 0.41

Number of breaks,
mean ± SD

1.48 ± 0.68 1.57 ± 0.68 0.64

PVR (%)

C1 11 (52.4%) 14 (46.7%) 0.74

C2 8 (38.1%) 12 (40%)

C3 2 (9.5%) 3 (10%)

D1 0 1 (3.3%)

Follow-up (months),
mean ± SD

9.86 ± 2.26 9.97 ± 2.44 0.872

RD retinal detachment, BCVA best-corrected visual acuity, PVR
proliferative vitreoretinopathy, SD standard deviation

Table 2 Anatomical outcome

Buckle group
(N= 21)

Retinectomy group
(N= 30)

p value

Primary anatomical success (%)

Attached 18 (85.7%) 25 (83.3%) 0.818

Recurrent 3 (14.3%) 5 (16.7%)

No. of
surgeries

1.24 ± 0.62 1.3 ± 0.75 0.758

Final anatomical success (%)

Attached 20 (95.2%) 27 (90%) 0.49

Recurrent 1 (4.8%) 3 (10%)
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0.42 in retinectomy group (equivalent to 20/160 Snellen’s
acuity) (p= 0.036). However, this difference disappeared
throughout the remaining follow-up period with final mean
BCVA of 0.67 ± 0.37 in buckle group (equivalent to 20/90
Snellen’s acuity) and 0.68 ± 0.61 in retinectomy group
(equivalent to 20/100 Snellen’s acuity) (p= 0.5).

Complications

IOP was significantly higher in buckle group during the
whole follow-up period with mean of 18.28 ± 2.79 mmHg
in buckle group and 15.8 ± 3.87 mmHg in retinectomy
group (p= 0.005). However, 7 eyes (33.3%) of buckle
group required to be kept on anti-glaucoma medication
compared to 8 eyes (26.7%) of retinectomy group and this
difference was not statistically significant (p= 0.607).

In the buckle group, buckle-related complications such
as scleral perforation, anterior segment ischemia, diplopia,
extrusion, or infection did not occur. None of the eyes of
retinectomy group developed postoperative hypotony.

Factors correlated with recurrence

Using multiple linear regression to analyze the correlation
of surgical technique to recurrence of RD considering pre-
operative characteristics including age, duration of RD,
preoperative vision and lens status, macula status, extent of
retinal detachment, only duration of RD was the significant
predictor with R square of 0.597 and p value 0.001.

Discussion

Rhegmatogenous retinal detachment complicated with
inferior breaks and PVR remains a challenging situation for
vitreoretinal surgeons. In order to achieve a successful ret-
inal reattachment, three important factors should be con-
sidered: a proper vitrectomy with removal of all
proliferative membranes to relief any traction, alteration of
intraocular currents by endotamponade (silicone oil) or
external tamponade (Scleral buckle), and chorioretinal
adhesion either by cryopexy or endophotocoagulation [10].
PPV with silicone oil tamponade is the standard surgical
procedure for these cases. The main concern is that silicone
oil does not tamponade the inferior quadrant completely.
Therefore, PPV could be combined with scleral buckling
(SB) to add external tamponading effect and elevate
the lower retinal edge or a relaxing inferior retinectomy
as described by Machemer 1981 to eliminate inferior
traction [11].

PPV with scleral buckle was studied for treatment of
inferior retinal breaks and PVR. In a pilot study of 10 eyes
with RRD with inferior breaks with PVR ≥CP2 that

underwent PPV, silicone oil and segmental scleral buckle,
the primary anatomical success rate was 90% [5]. Similarly,
Alexander et al. achieved successful attachment of 95% in
60 eyes having RD with inferior breaks using vitrectomy,
gas, and segmental buckle [6]. Although adding scleral
buckle achieves satisfactory results, it carries risk of com-
plication such as scleral perforation, choroidal hemorrhage,
refractive changes, anterior segment ischemia, infection,
buckle erosion, and diplopia [12–17].

On the other hand, relaxing retinectomy was studied as a
method to relieve the traction and achieve retinal attach-
ment. Sheng et al. retrospectively showed that after com-
plete vitrectomy the residual traction can be treated with
retinectomy as a primary procedure which achieved a good
anatomical result (87.5%) [7]. Similarly, Tan et al. showed
that primary retinectomy without SB had good anatomical
results (77.2%) for severe PVR [8]. Both studies showed
similar anatomical results to our study (83.3%) but they
were not comparative studies as ours.

In our study, we compared PPV with scleral buckle and
PPV with retinectomy evaluating anatomical and functional
results. Primary success rate was more in scleral buckle
group (85.7%) than in retinectomy group (83.3%) but the
difference was not statistically significant (p= 0.82). Also,
the final anatomical success was more for the buckle group
(95.2%) than the retinectomy group (90%) with no statis-
tical significant difference (p= 0.49). Similar to our results
but in recurrent cases, Mancino et al. showed that successful
attachment for cases with recurrent RD after vitrectomy
using inferior retinectomy was higher in cases with previous
buckle than cases with previous vitrectomy [18].

In our study, we used standard silicone oil of 5000-
centistokes viscosity. Several previous studies were done in
order to assess the effectiveness of using standard SO
[19–21] and heavy silicone oil Oxane Hd® and Densiron
68® for the treatment of complicated RD [22–26] and they
had almost equal results. Auriol et al. showed that using
heavy silicone oil for treatment of complicated RD with
inferior retinectomy achieved total anatomical success of
92.5% at the last follow-up visit that was similar to the
previous results reported by standard silicone oil [27].

On evaluating factors affecting recurrence in this study, it
was only correlated with the duration of detachment (p=
0.001) rather than surgical technique, age, preoperative
vision, or the lens status. Other studies showed that post-
operative PVR and recurrence were associated with PVR
grade at time of presentation of RD, preoperative vitreous
hemorrhage, the presence of choroidal detachment pre-
operatively, excessive cryotherapy, and repeated surgical
procedures [28].

The mean postoperative IOP was significantly higher in
buckle group throughout the whole follow-up period.
Although hypotony is reported as a devastating
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complication of retinectomy with an incidence ranging from
11 to 39% [11] none of the eyes in retinectomy group
developed hypotony. This could be related to photo-
coagulation of the bare area of the choroid during PPV to
eliminate this fluid absorptive surface responsible for post-
operative hypotony.

The current study has few limitations. We had a rela-
tively small sample size, being retrospective and non-
randomized. Further research is needed to evaluate and
compare different techniques in the management of this
specific group of patients and to highlight the causes of
recurrence.

In conclusion, rhegmatogenous retinal detachment com-
plicated with inferior breaks and PVR remains a challenging
situation for vitreoretinal surgeons. Our study showed
similar anatomical and functional outcomes achieved by
combining PPV with scleral buckle or inferior retinectomy.

Summary

What was known before

● Retinal detachment with inferior breaks and PVR is still
a surgical challenge. Pars plana vitrectomy with scleral
buckle or with retinectomy was studied as a treatment
option.

What this study adds

● Similar anatomical and functional outcome with PPV
combined with scleral buckle or retinectomy.
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