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Background/Objectives: To analyze outcomes in recurrent rhegmatogenous retinal detachment (re-RRD) repair using pars plana 
vitrectomy (PPV) combined with scleral buckle (SB) at the first or second surgery.
Subjects/Methods: Patients with primary uncomplicated RRD at initial presentation who were operated for re-RRD between 2014 
and 2018 were included in this retrospective cohort study (n = 127). Patients were compared based on first and second surgery 
sequence: PPV then PPVSB (PPV-PPVSB: n = 51, 40%), or PPVSB then PPV (PPVSB-PPV: n = 76, 60%). Anatomical and functional 
outcomes were evaluated with second surgery success (2SS) defined as absence of reoperation after the second surgery and final 
pinhole visual acuity (PHVA) in logarithm of the minimum angle of resolution (logMAR), respectively.
Results: Mean age at initial presentation was 65.7 years. There were 78 (61%) men and 56 (44%) pseudophakic patients. Median [Q1, Q3] 
baseline PHVA in logMAR was 0.70 [0.18, 2.30]. SB at first or second surgery did not significantly alter 2SS (PPV-PPVSB: 38, 75% vs 
PPVSB-PPV: 57, 75%; p = 1.00) or silicone oil use at second surgery (PPV-PPVSB: 18, 35% vs PPVSB-PPV: 36, 47%; p = 0.40). At final 
follow-up, PHVA did not significantly differ by sequence (p = 0.16).
Conclusion: In re-RRD repair, SB at first or second surgery did not alter 2SS and final PHVA.
Keywords: rhegmatogenous retinal detachment, recurrent retinal detachment, pars plana vitrectomy, scleral buckle, anatomic success, 
visual acuity

Introduction
The standard of care for rhegmatogenous retinal detachment (RRD) is shifting and varies by institution. Though 
a growing body of literature suggests that additional scleral buckle (SB) in cases of pars plana vitrectomy (PPV) repair 
may improve outcomes in uncomplicated RRD,1,2 the current evidence derived from randomized controlled trials3–7 

suggests this is not the case. This was also corroborated by a large propensity-matched cohort study published recently 
by our group.8 According to another study, SB (combined to PPV) may not only have a neutral impact on reattachment 
rates but also prolong surgical time and increase postoperative pain.9 Some surgeons still advocate that SB at first 
surgery may result, if any recurrence happens, in a less advanced RRD and a higher chance to repair. None of previous 
reports had studied whether the use of scleral buckle (combined to PPV) during the initial surgical repair influences the 
success rate in cases of recurrent RRD.

Our study therefore aimed to study cases of failed initial repair of primary uncomplicated RRD (re-RRD) and 
compare outcomes at the second surgery between patients who had scleral buckle at the first surgery (group PPVSB- 
PPV) and patients who had scleral buckle at the second surgery (group PPV-PPVSB).
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Subjects and Methods
Study Design and Population
This retrospective cohort study adhered to the tenets of the Declaration of Helsinki. The Research Ethics Board of the Centre 
Hospitalier Universitaire de Québec – Université Laval ruled that approval was not required due to the retrospective nature of 
the analysis and waived individual patient consent as per the Canadian Tri-Council Policy Statement article 2.5. Institutional 
approval was then obtained to have access to patient data which was maintained with confidentiality. All consecutive patients 
operated for re-RRD in a tertiary ophthalmology care center between 2014 and 2018 were included. Exclusion criteria were: 
proliferative diabetic retinopathy, proliferative vitreoretinopathy (PVR, grade ≥C2) at the initial RD (first presentation), 
chronic RD with duration of RD >3 months, macular holes, traumatic RD, giant retinal tears, retinal dialysis, foveoschisis, wet 
age-related macular degeneration, endophthalmitis, acute retinal necrosis, Coats disease, retinopathy of prematurity, reti
noschisis, and retinal colobomas. Patients who were treated using silicone oil at first surgery were excluded. Patients who were 
operated with PPV at both first and second surgery were also excluded given that these patients would represent patients with 
lower risk disease in which the surgeon did not deem necessary to add an SB.

The data collection was performed on electronic medical records under the supervision of a senior vitreoretinal surgeon 
(A.D.). Preoperative baseline characteristics were collected prior to initial surgery. These included age at first presentation, sex, 
symptoms duration, pinhole visual acuity (PHVA), laterality, myopia >4 diopters, lens status (ie, aphakic, phakic, pseudophakic), 
macula status (ie, on, off, split), and presence of vitreous hemorrhage. PHVA was measured in metric Snellen notation and defined 
as the best visual acuity possible using the patient’s current refraction with or without improvement with pinhole. The number of 
retinal breaks was assessed intraoperatively under direct visualization at the beginning of the surgery. Appearance of the RD with 
location including number of quadrants involved and number retinal breaks were noted, specifically presence of inferior retinal 
breaks located in the RD between 4:00 and 8:00 clock hours. Time to onset of recurrence was reviewed, and causes of RD 
recurrence (ie, PVR including macular epiretinal membrane (ERM) causing recurrent detachment and/or new or recurrent retinal 
breaks) were used to categorize patients based on etiology of recurrence. PVR was also categorized based on the 1983 Retina 
Society Terminology Committee classification system9 given that this was the most commonly used in patient files to grade PVR 
severity.

Intraoperative Management and Postoperative Outcomes
Procedure choice was at the discretion of the treating surgeon. Factors that may influence surgeon decision to add an SB 
relate to perceived complexity of the RRD, including extent of the RRD, number and inferior location of tears, chronicity, 
and mild PVR. Practices do not significantly differ between surgeons who regularly operate patients referred among 
themselves based on each other’s preoperative evaluation and surgical recommendation. Patients were categorized based 
on the sequence of surgeries received: PPV-PPVSB or PPVSB-PPV. Tamponade agents could include sulfur hexasulfate 
(SF6), perfluoropropane (C3F8) gas, and silicone oil (at the second surgery). Intraoperative observation of full-thickness 
retinal breaks was used to assess the number of retinal breaks.

Procedures were performed by one of five vitreoretinal surgeons experienced with both techniques as previously 
described.8 Briefly, surgery was performed under local anesthesia with retrobulbar block (ie, 2% lidocaine without epinephrine 
and 0.5% bupivacaine in a 1:1 ratio). Surgeons used a wide-angle viewing system and the Alcon Constellation system 
combined with the ULTRAVIT 23-G+ or 25-G+ vitreous cutter (Alcon Laboratories, Inc., Fort Worth, TX).

During the first surgery, pars plana vitrectomy was performed in a standard fashion. Central vitrectomy was done, 
then retinal breaks were localized and marked with endodiathermy. Perfluorocarbon liquid was used at the discretion of 
the surgeon to displace subretinal fluid. Vitreous base shaving, air-fluid exchange, and laser photocoagulation around 
retinal breaks, lattice degeneration, and sclerotomy sites were done in all cases. Use of intraoperative cryotherapy and 
360° laser retinopexy was at the discretion of the surgeon. The latter consisted of three to five rows of medium-white 
burns anterior to the level of the vortex vein, towards and beyond the equator. The use of retinotomies (at the first 
and second surgery) and retinectomies (at the second surgery to relax a stiff retina secondary to PVR) was at the 
discretion of the surgeon. During the PPVSB procedure, a 360° peritomy and dissection of 4 quadrants were done, then 
a 41-circling band with 3082 sleeves (Labtician Ophthalmics, Oakville, ON Canada) were used in all cases and were 
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fixed to the sclera so as to place the center of the band at approximatively 11.5 mm from the limbus (or 5.5 from the 
insertion of rectus muscles) using partial thickness scleral tunnel or mattress sutures with 5.0 prolene or nylon performed 
in four quadrants depending on the surgeon preferences.

All patients had a 3-month postoperative follow-up after the second surgery. Additional follow-ups until 
September 2021 were reviewed and included in this analysis. The primary anatomical outcome was second surgery 
success (2SS) following second surgical repair. The second surgery was considered a success if no additional reoperation 
in the operating room for recurrent RD is necessary until final follow-up. Surgery for silicone oil removal and laser 
retinopexy for localized recurrences in the ambulatory clinic were not considered surgical failures. Secondary anatomical 
outcomes included final retina status (ie, attached or detached) and use of silicone oil at second surgery. For patients who 
received silicone oil at second surgery, recurrence of RD under silicone oil, recurrence of RD after removal of silicone 
oil, and presence of silicone oil or detached retina at final follow-up were reported as separate outcomes. None of the 
patients underwent cataract surgery between the two interventions. The primary functional outcome was final PHVA, and 
the secondary functional outcome was change in visual acuity between initial presentation and final PHVA.

Statistical Analysis
Continuous variables are presented as mean ± standard deviation when normally distributed and as median [first quartile, 
third quartile] for non-normally distributed data. Categorical variables are presented as frequencies (percentages). 
Variables were compared between each surgery sequence group (ie, PPV-PPVSB and PPVSB-PPV) using Student’s 
t-test or Mann–Whitney U-test for continuous variables as appropriate and chi-square analysis for categorical variables. 
Kaplan–Meier analysis was performed to compare the time to onset of RD recurrence in both surgery sequence groups 
using Log rank tests. Vision was converted from metric Snellen notation to logarithm of the minimum angle of resolution 
(logMAR) as previously done.8

To determine the association of different factors and 2SS, a multiple logistic regression model was built for 2SS. All 
preoperative and intraoperative characteristics of the first surgery were considered for inclusion, namely pseudophakia, 
number of retinal breaks, number of RD quadrants of the initial RD, initial macula off status, presence of inferior tears in 
RD, presence of vitreous hemorrhage, PVR severity, 360° laser use, and type of gas tamponade (ie, SF6 or C3F8). 
Characteristics of the second surgery considered for inclusion were PVR severity, 360° laser use, and retinectomy. Basic 
demographic characteristics like age and sex were kept in the final model for adjustment as was surgery sequence. 
Backward selection was then used to exclude other variables with p > 0.20 one at a time until a final model was reached. 
Odds ratios (OR) with 95% confidence intervals (CI) were produced for each variable included. Visual acuity at initial 
presentation was not considered for inclusion because of collinearity with the characteristics and extent of the RD, which 
was more closely associated with 2SS.

To evaluate the association of different factors and final PHVA, a multiple linear regression model was built for final 
PHVA in logMAR. The same characteristics of the first and second surgery as the logistic regression model were 
considered for inclusion in addition to total follow-up duration and 2SS. Backward selection was then used to exclude 
variables with p > 0.20 one at a time until a final model was reached. Basic demographic characteristics like age and sex 
were kept in the final model for adjustment as was surgery sequence.

Statistical analyses were performed using IBM SPSS Statistics for Windows (version 28.0; IBM Corp., Armonk, NY). 
Statistical significance was set at α = 0.05.

Results
Initial Baseline Characteristics
During the inclusion period, there were a total of 148 patients (9.8%) operated for re-RRD among 1516 patients operated 
for initial RRD. Among these, 71 occurred among 816 patients undergoing initial PPV (8.7%) and 77 occurred among 
700 patients undergoing initial PPVSB (11%) (p = 0.13). Of these, 12 patients (8%) were excluded given lack of SB 
placement at either first or second surgery, and 9 patients (6%) were excluded due to lack of follow-up data or operative 
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data for either initial or second surgery. The entire cohort included in this analysis therefore consisted of 127 patients 
operated for re-RRD.

Mean age at initial presentation was 65.7±10.3 years of age and 78 (61%) were male. There were 56 (44%) 
pseudophakic patients, 20/103 (19%) myopic patients, and 70 (55%) patients who were initially macula-off. The initial 
primary uncomplicated RRD had an extent of 2 [2, 3] quadrants and 2 [1, 3] tears with a baseline visual acuity of 0.70 
[0.18, 2.30]. Patients presented after 8 [5, 20] days of symptoms. First surgery was performed using SF6 in 93 patients 
(73%) compared to C3F8 in 34 (27%). Re-RRD occurred at a median time of 1.4 [0.9, 2.1] months after the first surgery 
(range: 0.4 months to 36 months) which did not differ by surgery sequence (p = 0.08). The cause of re-RRD was new or 
recurrent tears in 61 (48%) patients and/or development of PVR in 94 (74%).

Surgery sequence consisted of PPV-PPVSB in 51 (37%) and PPVSB-PPV in 76 (55%) patients. Initial baseline 
characteristics and characteristics of first surgery by surgery sequence are presented in Table 1. Notably, patients with 
initial PPV were less likely to have inferior tears in RD than patients initially operated with PPVSB and were also more 
likely to have an initial macula-on RD with a corresponding better baseline PHVA.

Second Surgery Postoperative Outcomes
Causes of recurrence and surgical characteristics of the second surgery by surgery sequence are presented in Table 2. 
Median follow-up duration was 32.8 [17.1, 50.5] months. Overall 2SS was 95 (75%). At second surgery, 21 (17%) 
patients were given SF6 gas tamponade, 51 (40%) C3F8 gas tamponade, and 54 (43%) silicone oil.

Among anatomical outcomes, surgery sequence did not significantly alter 2SS (PPV-PPVSB: 38, 75% vs PPVSB- 
PPV: 57, 75%; p = 0.95). It also did not change the use of silicone oil at second surgery (PPV-PPVSB: 18, 35% vs 

Table 1 Comparison of Preoperative Demographic and Initial 
Rhegmatogenous Retinal Detachment (RRD) Characteristics in 
Patients Undergoing Pars Plana Vitrectomy (PPV) Only and/or PPV 
With Scleral Buckle (PPVSB) for First and second Repair Surgery

Characteristic PPV-PPVSB 
n=51

PPVSB-PPV 
n=76

p

Age, years 65.8±10.0 65.7±10.6 0.96
Male sex 32 (63%) 46 (61%) 0.80

Baseline PHVA, logMAR 0.3 [0.1, 1.3] 1.2 [0.3, 2.3] 0.006
Snellen equivalent 20/40 20/315

Laterality, left 28 (55%) 42 (55%) 0.97

Myopia, >4 diopters 5/38 (13%) 15/65 (23%) 0.22

Duration of symptoms, days 8 [4, 15] 8 [6, 26] 0.20
Pseudophakic lens status 25 (49%) 31 (41%) 0.36

Macula status <0.001
On 27 (53%) 18 (24%)
Off 18 (35%) 52 (68%)

Split 6 (12%) 6 (8%)

Vitreous hemorrhage 8 (16%) 15 (20%) 0.56
Number of quadrants 2 [2, 2] 3 [2, 4] <0.001
Number of retinal breaks 2 [1, 3] 2 [1, 3] 0.56

Inferior RD breaks 7 (14%) 33 (43%) <0.001
PVR 8 (16%) 17 (22%) 0.35

Grade A 1 (2%) 1 (2%)

Grade B 7 (14%) 11 (15%)
Grade C1 0 (0%) 4 (5%)

360° laser at first surgery 33 (65%) 43 (57%) 0.36

Note: Values in bold are statistically significant at a threshold of p<0.05. 
Abbreviations: logMAR, logarithm of the minimum angle of resolution; PHVA, pinhole 
visual acuity; PVR, proliferative vitreoretinopathy; RD, retinal detachment.
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PPVSB-PPV: 36, 47%; p = 0.18). Use of retinectomy at second surgery (p = 0.08) and degrees of retinectomy (p = 0.74) 
were not found to be significantly different by sequence.

Among functional outcomes, at final follow-up, PHVA in the entire cohort was 0.60 [0.18, 1.00]; final PHVA was 0.40 [0.10, 
1.00] in the PPV-PPVSB group and 0.88 [0.18, 1.30] in the PPVSB-PPV group. This did not significantly differ by surgery 
sequence (p = 0.06). PHVA between the final follow-up and initial presentation improved by −0.08 [−1.00, 0.30] (p = 0.02).

Outcomes with Silicone Oil at Second Surgery
Among the 54 patients who received silicone oil at second surgery, a total of 16 (30%) had a recurrence of RD under silicone 
oil (PPV-PPVSB: 7, 39% vs PPVSB-PPV: 9, 25%; p = 0.29). During follow-up, a total of 41 patients underwent removal of 
silicone oil (76%) among whom one patient (2%) in the PPVSB-PPV group developed recurrent RD postoperatively. At final 
follow-up, the silicone oil had been kept in the eye of 13 patients (24%). This did not vary by surgery sequence (PPV-PPVSB: 
3, 17% vs PPVSB-PPV: 10, 28%; p = 0.37). Time between second surgery during which silicone oil was placed and final 
follow-up among these patients was 24.7 [11.9, 46.3] months. Though silicone oil would typically be removed within six to 
twelve months, patients in this re-RRD cohort who had more complex presentations requiring silicone oil tamponade at second 
surgery could remain on silicone oil without necessitating removal for intolerance.

Multiple Regression Analyses
In multiple logistic regression analysis for 2SS (Table 3), the main factor associated with 2SS was initial macula-off 
status which decreased it (OR 0.324, p=0.035), while surgery sequence did not alter 2SS (p>0.05). Other initial baseline 
characteristics were also not associated with 2SS and were excluded from the final model.

In multiple linear regression analysis for final PHVA (Table 4), main associations with final PHVA were, in decreasing 
order of effect, retinectomy (β 0.390; p < 0.001), 2SS (β −0.242; p = 0.001), RD quadrants at initial surgery (β 0.206; p = 
0.009), 360° laser at first surgery (β 0.170; p = 0.028), age (β 0.159; p = 0.033), and 360° laser at second surgery (β 
0.152; p = 0.039). Sequence of surgery was not associated with final PHVA (p > 0.05), and other initial baseline 
characteristics included in the final model did not reach statistical significance.

Table 2 Comparison of Recurrence Cause and Timing, as Well 
as second Surgery Characteristics in Patients Based on First 
and second Surgery Repair Sequence

Characteristic PPV-PPVSB 
n=51

PPVSB-PPV 
n=76

p

Time to recurrence, months 1.3 [0.8, 1.8] 1.6 [1.0, 2.3] 0.08
Cause of recurrence

New or recurrent tears 29 (57%) 32 (42%) 0.10

PVR 35 (69%) 59 (78%) 0.26
Grade A 0 (0%) 2 (3%)

Grade B 9 (18%) 10 (13%)
Grade C1 13 (26%) 19 (25%)

Grade C2 9 (18%) 18 (24%)

Grade C3 1 (2%) 3 (4%)
Grade D1 2 (4%) 5 (7%)

Grade D2 1 (2%) 3 (4%)

Grade D3 0 (0%) 0 (0%)
Retinectomy 20 (39%) 42 (55%) 0.08

Degrees of retinectomy 120 [79, 180] 120 [90, 180] 0.74

360° laser at second surgery 42 (82%) 55 (72%) 0.19

Abbreviations: logMAR, logarithm of the minimum angle of resolution; PHVA, 
pinhole visual acuity; PPV, pars plana vitrectomy; PPVSB, pars plana vitrectomy with 
scleral buckle; PVR, proliferative vitreoretinopathy.
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Discussion
This retrospective study analyzed re-RRD repair outcomes of patients undergoing PPV combined with SB at first 
or second surgery. The primary anatomical outcome (overall 2SS) was achieved in 75% of patients, and neither 2SS 
nor final PHVA (primary functional outcome) differed between either surgery sequence.

Previous reports addressing the optimal surgical approach for recurrent RRD repair had defined PPV as the 
cornerstone to manage this condition.10 The same tendency was seen in pediatrics, where PPVSB provides equivalent 
anatomical and functional outcomes compared to PPV alone for re-RRD after unsuccessful primary PPV.11

Our results suggest that adding an SB at the first or the second surgery in cases of unsuccessful repair of primary 
uncomplicated RRD does not alter the disease course or the success rate of the second surgical repair. Several studies have 
shown little to no difference between PPVSB and PPV alone in terms of anatomic success and final visual acuity in initial 
and second surgery.6,9,12–18 Popovic et al have produced a meta-analysis including 2751 cases, reporting no significant benefit to 
combine PPV and SB relative to PPV alone regarding visual outcomes, complications, and reattachment rates for uncomplicated 
pseudophakic RRD.9 Similarly, Walter et al also presented no significant risk reduction for any second surgery for recurrent RRD 

Table 3 Multiple Logistic Regression Model for Recurrent 
Surgery Success Rate (Re-SSR) in Patients Undergoing 
Recurrent Rhegmatogenous Retinal Detachment Repair

Characteristic OR 95% CI p

Age, years 0.968 0.923, 1.016 0.19

Male sex 0.455 0.171, 1.210 0.12
Pseudophakia 2.287 0.811, 6.450 0.12

Initial macula off status 0.324 0.114, 0.922 0.035
Inferior tears in inferior RD 2.794 0.883, 8.837 0.080
360° laser at first surgery 2.462 0.937, 6.471 0.068

Retinectomy at second surgery 0.399 0.155, 1.023 0.056
Surgery sequence

PPV-PPVSB REF REF REF

PPVSB-PPV 1.351 0.490, 3.725 0.560

Note: Values in bold are statistically significant at a threshold of p<0.05. 
Abbreviations: CI, confidence interval; logMAR, logarithm of the minimum 
angle of resolution; OR, odds ratio; PPV, pars plana vitrectomy only; PPVSB, 
pars plana vitrectomy with scleral buckle; RD, retinal detachment.

Table 4 Multiple Linear Regression Model for Final Pinhole Visual Acuity 
in Patients Undergoing Repair for Recurrent Retinal Detachment

Characteristic B 95% CI p β

Age, years 0.013 0.001, 0.025 0.033 0.159

Male sex −0.178 −0.419, 0.064 0.15 −0.104
RD quadrants 0.175 0.044, 0.306 0.009 0.206

Initial 360° laser 0.287 0.031, 0.543 0.028 0.170

Retinectomy at second surgery 0.648 0.399, 0.896 <0.001 0.390
360° laser at second surgery 0.297 0.015, 0.579 0.039 0.152

Surgery sequence

PPV-PPVSB REF REF REF REF
PPVSB-PPV 0.084 −0.171, 0.339 0.52 0.050

Re-SSR −0.462 0.001, 0.188 0.001 −0.242

Note: Values in bold are statistically significant at a threshold of p<0.05. 
Abbreviations: B, unstandardized coefficients; β, standardized coefficients; CI, confidence 
interval; PHVA, pinhole visual acuity; PPV, pars plana vitrectomy only; PPVSB, pars plana 
vitrectomy with scleral buckle; PVR, proliferative vitreoretinopathy; RD, retinal detachment; re- 
SSR, recurrent surgery success rate.
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by adding SB for pseudophakic patients.6 Moreover, some series report more complications in PPVSB compared to PPV 
alone.16,18 Despite the fact that prior studies did not analyze the influence of the timing of SB in the same way as we did, their 
results align with ours and can be interpreted in a similar fashion. It is, however, possible that some patients with additional SB 
may have avoided a second surgery from the use of SB in the first surgery and were subsequently not included in this analysis as 
a result. The debate between PPV and PPVSB, however, remains active in the literature given the absence of a proper multicenter 
randomized controlled trial addressing the question. Our findings could lead to renewed reflection aiming to reduce surgical 
burden with both cost-effectiveness and quality-of-care perspectives.

On the other hand, the PRO study demonstrated a better surgical success for PPVSB compared to PPV alone for phakic, 
moderately complex RRD, which matches a more frequent use of PPVSB with inferior tears RRD in our study.1 They also 
advocated the combined technique for pseudophakic RRD for higher single-surgery anatomic success but reported 
equivalent visual outcomes.2 Mehta et al also reported a decreased risk of recurrence for phakic RRD with PPVSB, but 
no significant difference between both procedures for pseudophakics RRD.19 In a meta-analysis by Totsuka et al, 
combination management had significantly higher single-surgery anatomic success rate compared to PPV alone, with 
similarly high final reattachment rates for both methods.20 However, 9 out of 10 included studies were nonrandomized, 
putting the results at greater risk of selection bias and confounding by indication.

While the literature seems to disfavor additional SB to address uncomplicated RRD based on the few randomized controlled 
trials to date, there appears to be greater single-surgery anatomic success with PPVSB in complicated cases like RRD with high 
risk of PVR21 and RRD presenting with inferior tears.22 On the other hand, primary SB still remains a good option in the 
treatment of young, phakic patients and those with inferior tears given the reduced risk of cataract progression.17 Other 
intraoperative factors that could be considered to improve surgical outcomes in lieu or in addition to SB could be intraoperative 
360° laser. This is being investigated as a possible method to improve single-surgery anatomic success, though reports differ.23–25

Limitations
This study was performed at a single, large tertiary academic center with five surgeons involved. Therefore, this increases 
homogeneity of surgical practices though may reduce the possibility of generalizing these results to other practices. 
A multicenter design could help in increasing the external validity in future studies. A larger sample size may have been 
necessary to detect a smaller effect difference for 2SS. Vision in this study was also not evaluated using manifest 
refractions in all patients. Therefore, this limits the reliability of PHVA as an outcome, especially given the presence of 
SB-induced myopization. Likewise, this study was not randomized. However, given the question at hand, a randomized 
study design would be difficult to achieve given cost and low incidence of re-RRD.

In conclusion, in re-RRD repair, our results showed that adding SB at the first or second surgery could result in similar 
anatomical and functional outcomes. Therefore, SB could be considered as a salvage procedure in cases of recurrence that did 
not receive an SB at first surgery and not necessarily as a primary procedure in eyes with primary uncomplicated RRD.
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