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ABSTRACT 

Background: Upper bullous retinal detachment is surgically challenging 

problem. Multiple surgical techniques have been advocated to tackle upper 

bullous retinal detachment yet there is no consensus in the best surgical 

approach. This study aims at assessing the effectiveness and safety of scleral 

buckle compared to chandelier assisted scleral buckle and primary vitrectomy 

with gas endo tamponade in achieving retinal reattachment in patients with upper 

bullous detachment. 

Methods: sixty-nine eyes with upper bullous detachment were included in this 

study. They were treated with either Standard Scleral Buckle (Group 1), 

Chandelier assisted Scleral Buckle (Group 2) or Pars Plana Vitrectomy with gas 

endo tamponade (Group 3). Pre-operative, intra-operative and post-operative 

data including best corrected visual acuity, IOP and   persistence of subretinal 

fluid, intraoperative and post-operative complications were recorded. Patients 

were followed up for at least 6 months. 

Results: There was no statistically significant difference between the three 

groups regarding successful reattachment rates. The primary success rate was 

92.3 % in group 1, 95.7% in group 2 and 82.6 % in group 3 with final success 

rate of 100% in all groups.  However, 10 patients in group 2 had required 

reoperation either for surgical failure, recurrence or removal of epi macular 

membrane compared to 6 patients in vitrectomy group and 6 patients in scleral 

buckle group (P <0.001). 

Conclusions: There is no surgical advance of one technique over the other for 

management of this complex type of detachment. However, CSB may subject 

patients to secondary interventions to maintain visual outcome. 

Keywords: Upper Bullous Detachment; Scleral Buckle; Chandelier Assisted 

buckle; Pars plana vitrectomy. 

 
INTRODUCTION 

he prevalence of rhegmatogenous retinal 

detachment (RRD) ranges from 6.3 to 17.9 

per 100,000[1]. The problem of RRD is 

exaggerated when it is bullous, as the wide 

separation between the retinal layers poses 

surgical challenge during breaks localization 

and cryotherapy. These difficulties increase the 

risk of failure and malposition of buckles. Also, 

non-drainage procedure is not preferred as it 

increases the intraocular pressure threatening 

the optic nerve integrity [2]. 

This condition was treated previously by drain 

air cryo-explant (DACE) technique. However, 

difficult visualization after injection of air 

increases the possibility of explant malposition, 

missed retinal breaks, and recurrence of retinal 

detachment [3].  

 Pneumatic cryo-explant is another technique 

that was introduced to overcome difficult 

T 
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visualization during surgery encountered with 

DACE in which air was injected intra vitreally 

a day before performing scleral buckle. 

However, it had the disadvantages of being 

two-stage surgery, prolonged postoperative 

head positioning, and incomplete absorption of 

SRF [4].  

In a recent study, drain fluid cryo-explant 

(DFCE) technique has been introduced. In this 

technique, fluid was injected intravitreally 

instead of the air used in DACE, while draining 

the subretinal fluid (SRF). This was followed 

by cryotherapy and placement of a scleral 

explant. This helped to reposition the detached 

retina and maintain the eye volume and 

pressure without interference with visualization 

during surgery [5]. 

Although rhegmatogenous retinal detachment 

(RRD) has been managed by several methods, 

scleral buckling remains the surgical procedure 

of choice for RRD without proliferative 

vitreoretinopathy (PVR) [6]. 

However, except in situations where high grade 

proliferative vitreoretinopathy (PVR), giant 

retinal tears, posterior retinal breaks, or hazy 

ocular media that preclude successful scleral 

buckling as the primary procedure, there has 

not yet to be any clear consensus on which of 

these techniques are optimal [7]. 

Several factors are associated with the decline 

in the percentage of RD that is repaired with 

scleral buckling. These include complications 

associated with scleral buckling surgery and 

improvements in technology such as high speed 

and small gauge vitreous cutters and advanced 

fluidics that have led to increased adoption of 

vitrectomy for the repair of this condition 

[8,9,10]. 

Along with the advantages of PPV like the 

easier trans conjunctival pars plana access, 

shorter surgical time in most cases compared to 

traditional not localized scleral buckle, 

decreased postoperative inflammation, and 

increased patient's comfort [11]. However, pars 

plana vitrectomy in young myopic patients 

could be complicated with iatrogenic retinal 

tears along with difficult posterior hyaloid 

separation [12]. 

An important advantage of chandelier assisted 

scleral buckle besides helping accurate 

localization and cryo treatment of retinal breaks 

in certain detachment with higher grades of 

complexity as upper bullous detachment is that 

using the chandelier system would make 

recording of the critical steps more accessible 

to the many teaching institutions enhancing the 

surgical exposure of trainees to this technique 

[13, 14]. 

We aim in this study in evaluating the safety 

and efficacy of 3 different surgical techniques 

which are slandered scleral buckle, chandelier 

assisted scleral buckle and pars plana 

vitrectomy for management of upper bullous 

rhegmatogenous retinal detachment. 

METHODS 

 This prospective randomized controlled 

clinical trial was conducted at Zagazig 

University Hospitals - Ophthalmology 

Department after being reviewed and approved 

by the Ethics Committee of the Zagazig 

University Hospital in the period between June 

2020 and December 2022. Written informed 

consent was obtained from all participants. The 

study was done according to the Code of Ethics 

of the World Medical Association (Declaration 

of Helsinki) for studies involving humans. 

 69 Phakic eyes with bullous rhegmatogenous 

retinal detachment with PVR no more than 

grade B and patient age more than 18 years old 

have been enrolled into the study. Patients were 

evaluated clinically, and eligible eyes were 

randomly assigned to treatment with either 

standard scleral buckle SSB (Group 1), 

chandelier assisted scleral buckle CSB (group2) 

or primary vitrectomy PPV (Group 3) each 

contained 23 eyes using simple randomization 

method. 

Complete ophthalmic examinations were 

performed on all patients including assessing 

visual acuity, slit lamp examination, and 

obtaining intra-occular pressure by goldmann 

applanation tonometry. Fundus examination 

using indirect ophthalmoscope has been carried 

out and all of the data has been recorded on 

fundus drawing chart. 
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For the Scleral buckling group all patients 

received general anesthesia (GA). The 

operation started by 360-degree conjunctival 

periotomy, isolation and hanging of the recti 

muscles with 3/0 silk sutures with exposure of 

peri equatorial sclera, then examination of 

retina using indirect ophthalmoscope and sterile 

20 D lens with indentation to externalize 

location of the retinal breaks and marking of the 

scleral site have been performed. This has been 

followed by applications of cryo probe with 

observation until obtaining the desired effect.  

Maintaining the indentation by the cryo probe 

for some time allows for displacement of 

subretinal fluid away from area of indentation 

at the break with approximation of the choroid 

to the retina allowing effective cryotherapy. 

Scleral suture passes were designed according 

to the location and size of the break or breaks 

using 5/0 polyester non absorbable sutures to 

insert the explant. Drainage of sub retinal fluid 

and intraocular air injection followed by 

tightening of scleral sutures over the explant to 

achieve the required buckle height were done 

sequentially. Examination of optic nerve 

perfusion and if required anterior chamber 

paracentesis with a 27-gauge needle were done 

to ensure optimal intra ocular pressure for optic 

nerve perfusion followed by closure of the 

conjunctiva with 7/0 polyglycolic acid 

absorbable sutures.  

For Chandelier assisted scleral buckling group 

also general anesthesia has been used then the 

operation started like SSB by 360-degree 

conjunctival periotomy, isolation and hanging 

of the recti muscles. Then insertion of 23-gauge 

endo illumination probe 4 mm from the limbus 

90 degrees from break location was done as all 

cases were phakic. Localization and 

cryotherapy of the retinal break using resight 

system of Lumera 700 surgical microscope 

(Zies Meditech) and scleral indentation with 

marking of the scleral site has been performed. 

Then the surgery continued in the same way as 

in group one. Removal of the endo illumination 

probe was done making sure that no vitreous is 

trapped at the sclerotomy site then closure of 

the sclerotomy site and conjunctiva with 7/0 

delayed absorbable sutures (figure 1).  

For the Primary vitrectomy group GA was not 

needed in most cases being replaced by 

periocular local anesthesia. Standard 23-gauge 

pars plana vitrectomy has been performed for 

all eyes in the group using sulfur hexafluoride 

20 % as a tamponading agent (figure 2). 

Topical steroid, anti-biotic drops and ointment 

installation and patching have been done after 

all surgeries.  

For the assessment of outcomes, all eyes were 

examined at postoperative day 1 and week 1 to 

exclude any early postoperative complications 

and assess reattachment state and then at weeks 

2, and 4, months 2, 3, 4, and 6 months for 

detailed ophthalmological examination. 

The primary outcome measure is success of 

retinal reattachment which is either primary 

success that is reattachment for at least 2 

months after single surgical intervention or 

final success that is reattachment till the end of 

6 months despite need for second operation and 

no residual intravitreal tamponade. The 

Secondary outcome measures are change in 

mean BCVA till the end of 6 months, follow up 

and reported intraoperative and Postoperative 

complications rates. 

Surgical failure is defined as persistent retinal 

detachment after surgical intervention. 

However, recurrence is defined as retinal re 

detachment after successful repair. 

 

STATISTICAL ANALYSIS 

Data were analyzed using IBM SPSS Statistics 

Version 22. Data were tested for normality 

using the Kolmogorov-Smirnov test and 

Shapiro-Wilk test. Quantitative data were 

presented as mean and standard deviation or 

median and range as appropriate while 

qualitative data were presented as numbers and 

percentages. Analysis of variance test was used 

to compare numerical variables between 

groups. Chi-square or fisher exact as 

appropriate was used to compare categorical 

variables between groups.  P value set 

significant at 0.05 levels. All tests were two-

tailed. 
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RESULTS 

The demographic and preoperative data has 

been shown in table 1. There was no significant 

statistical difference (p>0.05) as regard to 

number of retinal breaks. In the scleral buckling 

group 15 cases were operated using segmental 

circumferential buckling, while 8 cases were 

operated using radial buckling. While, in the 

chandelier assisted scleral buckling group 14 

cases were operated using segmental 

circumferential buckling, while 9 cases were 

operated using radial buckling with no 

statistical difference in buckling approach 

between the two groups. The mean operation 

time has been reported with mean time of 66.9 

minutes in group 1. 74.8 minutes in group 2 and 

52.2 minutes in group 3 with statistically 

significant difference (p 0.001). Also, there is 

no statistically significant difference in the rate 

of occurrence of lens trauma, choroidal 

hemorrhage, perforation, or iatrogenic retinal 

breaks between the studied groups have been 

found as shown in table 2. However vitreous 

incarceration at sclerotomy or drainage site has 

been reported in 1 case in group 1, 5 cases in 

group 2 two of them were at sclerotomy site 

and the other three were at the drainage site, 

and 1case in group 3. Those cases of vitreous 

incarceration at drainage site were complicated 

by iatrogenic breaks were treated by removal of 

prolapsed vitreous, cryotherapy at the site of 

incarceration and being in the bed of the scleral 

explant was supported by the buckle. 

Table 4 shows that the primary success rate was 

92.3 % in group 1, 95.7% in group 2 and 82.6 

% in group 3 with final success rate of 100% in 

all groups. Primary surgical failure was 

reported in 2 eyes in group 1, 1eye in group 2 

and 4 eyes in group 3 However, recurrence was 

reported in 1 eye in group 1, 4 eyes in group 2 

and 2 eyes in group 3 with no significant 

statistical difference.  

The changes in the post- operative BCVA (log 

MAR) among the studied groups there showed 

statistically significant difference in the degree 

of change over time in each group 

independently from first week till 2nd month 

post- operative with less or no change till 6th 

month. In the first and second weeks there was 

statistically significant difference in the post- 

operative BCVA (logMAR) (p <0.001) 

denoting earlier visual recovery in group 2 then 

group 1 and finally group 3. This was related to 

the presence of intravitreal gas (SF6). The final 

mean BCVA (log MAR) at 6 months follow up 

was 0.63 ± 0.46 in group 1, 0.53 ± 0.26 In 

group 2 and 0.68 ± 0.30 in group 3 with no 

statistical difference denoting similar visual 

outcome between different surgical approaches 

under study (table 3). 

This study showed 4 cases of epimacular 

membrane that occurred after scleral buckling 

(17.4 %), 5 cases that occurred after chandelier 

assisted buckling (26.1%) and only 1 case in 

pars plana vitrectomy group 4.3 %. There was 

no significant statistical difference between the 

3 groups when compared together. However, 

when comparing group 1 to 3 or group 2 to 3  

10 patients in chandelier assisted scleral buckle 

group had required secondary surgical 

intervention 1 eye for surgical failure, 4 eyes 

for recurrence of sub retinal fluid, 5 eyes for 

removal of visually significant epi macular 

membrane without detachment. Six patients in 

vitrectomy group had required secondary 

surgical intervention 4 of them required silicone 

oil injection due to primary surgical failure and 

2 eyes for recurrent detachment also 6 patients 

in scleral buckle group required secondary 

intervention, 2 of them underwent   PPV for 

surgical failure, 1 for recurrence, 3 eyes 

required removal of visually significant epi 

macular membrane without detachment in the 

follow up period with significant statistical 

difference (P <0.001). This implies statistical 

significance for the total interventions between 

the studied groups (p <0.001), but this 

significance doesn’t extend towards every 

individual cause when compared alone between 

the groups as demonstrated in table 5. 

 

Table 1: Demographic data & Preoperative characteristics of the detachment among the studied 

groups: 
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 Group 1 

No=23 

F (%) 

Group 2 

No=23 

F (%) 

Group 3 

No=23 

F (%) 

X
2 

Test 
P 

Age (y) 

 Mean ±SD. 

 Range  

 

39.9±12.9 

19-60 

 

40.7±13.4 

18-60 

 

40.4±13.3 

18- 60 

(0.02) 0.07 

Sex  

 Male  

 Female  

 

13 (56.5) 

10 (43.5)) 

 

11 (47.8) 

12 (52.2 

 

12 (52.2) 

11 (47.8) 

0.35 0.84 

Laterality  

 Lt  

 Rt  

 

11 (47.8) 

12 (52.2 

 

12 (52.2) 

11 (47.8) 

 

13 (56.5) 

10 (43.5) 

0.35 0.84 

No of breaks  

 1 

 2 

 3 

 

19 (82.6) 

3 (13.1) 

1 (4.3) 

 

20 (87.0) 

3 (13.0) 

0 (0.0) 

 

16 (86.6) 

5 (21.7) 

2 (8.7) 

3.20 0.53 

Duration till treatment 

(Days) 

 Median (mean ±SD) 

 Range 

 

2 (2.3±1.5) 

(1-6) 

 

2 (2±1.1) 

(1-5) 

 

2(2.6±1.8) 

(1-6) 

0.09 0.11 

Macula  

 On  

 Off  

 

5 (21.7) 

18 (78.3) 

 

4 (17.4) 

19 (82.6) 

 

4 (17.4) 

19 (82.6) 

0.19 0.91 

PVR grade 

 A 

 B 

 

19 (82.6) 

4 (17.4) 

 

20 (87.0) 

3 (13.0) 

 

18 (78.3) 

5 (21.7) 

0.61 0.74 

Choroidal detachment 
4 (17.4) 4 (17.4) 3 (13.0) 0.22 0.89 

SD: standard deviation      Lt: left        Rt: right           PVR: proliferative vitreoretinopathy 

Table 2: Intraoperative data among the studied groups: 

 
Group 1 

No=23 

F (%) 

Group 2 

No=23 

F (%) 

Group 3 

No=23 

F (%) 

X
2
 P 

Buckle orientation 

 Radial 

 Segmental circumferential 

 

8 (34.8) 

15 (65.2) 

 

9 (39.1) 

14 (60.9) 

 

- 
0.093 0.760 

Perforation  2 (8.7) 1 (4.3) 0 (0.0)  (0.24) 

Choroidal hemorrhage 2 (8.7) 2 (8.7) 0 (0.0) 2.12 0.35 

lens trauma 0 (0.0) 2 (8.7) 2 (8.7) 2.21 0.35 

Vitreous incarceration 1(4.3) 5 (21.7) 1 (4.3) 5.08 0.08 

Iatrogenic breaks 1(4.3) 3 (13.1) 2 (8.7) 1.095 0.578 

Operation time (min) 

 Mean ±SD. 

 

66.9±7.9 

 

74.8±8.0 

 

52.2±7.1 

 

(9.39) 

 

<0.001* 
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 Range 55-85 60-90 40-65 

 
Table 3: The success rates among the studied groups: 

 

 Group 1 

No=23 

F (%) 

Group 2 

No=23 

F (%) 

Group 3 

No=23 

F (%) 

X
2
 P 

Final success
##

 
23 

100 

23 

100 

23 

100 
- - 

Primary success
#
 

21 

92.3 

22 

95.7 

19 

82.6 

2.22 0.33 Primary Surgical Failure 
### 

 
2 

(8.7) 

1 

(4.3) 

4 

(17.4) 

Recurrence 
####

 
1 

(4.3) 

4 

(17.4) 

2 

(8.7) 

 
Table 4: Changes in the post- operative BCVA (logMAR) among the studied groups: 

 

 

Group 1 

Median 

Mean ±SD. 

Range 

Group 2 

Median 

Mean± SD. 

Range 

Group 3 

Median 

Mean ±SD. 

Range 

P 

Pre-operative 

1.9 

1.6±0.6 

(0.2-2.0) 

1.9 

1.6±0.6 

(0.3-2.0) 

2.0 

1.7±0.6 

(0.3-2.0) 

0.76 

1
st
 week 

1 

1.04 ± 0.49 

(0.3-2) 

0.80 

0.95 ± 0.4 

(0.5-2.0) 

1.2 

1.5 ± 0.41 

1-2 

<0.001* 

2
nd

 week 

0.8 

0.77 ± 0.33 

(0.2-1.8) 

0.6 

0.58 ± 0.19 

0.3-1.2 

1 

0.98 ± 0.18 

0.5-1.2 

<0.001* 

2
nd

 month 

0.50 

0.61 ± 0.41 

0.2-2 

0.5 

0.64 ± 0.38 

0.2-1.2 

0.8 

0.86 ± 0.47 

0.2-2 

0.11 

6
th

 month 

0.50 

0.63 ± 0.46 

0.2-2 

0.50 

0.53 ± 0.26 

0.2-1 

0.50 

0.68 ± 0.30 

0.2-1.2 

0.98 

P 0.00* 0.00* 0.00*  

 

 
 

 

 

 

Table 5: Complication and causes for secondary interventions among the studied groups: 
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Group 1 

No=23 

F (%) 

Group 2 

No=23 

F (%) 

Group 3 

No=23 

F (%) 

X
2
 P 

Infection 
0 

(0.0) 

0 

(0.0) 

0 

(0.0) 
-- -- 

Refractive changes 
5 

(21.7) 

6 

(26.1) 

2 

(8.7) 
4.58 0.33 

Epi-macular membrane 
4 

(17.4) 

5 

(21.7) 

1 

(4.3) 
3.01 

0.22 

 

Secondary 

interventions 

Total  
6 

(26.1) 

10 

(43.5) 

6 

(26.1) 
44.5 <0.001* 

Primary surgical 

failure 

2 

8.7 

1 

4.3 

4 

17.4 
2.025 0.484 

Recurrent 

detachment 

1 

4.3 

4 

17.4 

2 

8.7 
2.025 0.484 

Epi-macular 

membrane 

3 

13.1 

5 

21.7 

0 

0.0 
5.595 0.084 
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Figure 1: Steps of chandelier assisted scleral buckle (a) isolation of recti muscles with strabismus 

hook. (b) hanging of the recti muscles with silk thread (c) insertion of endo illumination probe 4 mm 

from the limbus (d) localization and cryotherapy of the retinal break (e) scleral sutures designed around 

break location (f) drainage of subretinal fluid (g) tightening of redial scleral buckle (h) break closed by 

redial buckle and dry retina at end of the operation 

 
Figure 2: Steps of pars plana vitrectomy (a) 23-gauge core vitrectomy. (b) vitrectomy close to retinal 

break (c) intra occular triamcinolone acetonide injection (d) completing vitrectomy after TAAC 

injection with shaving vitreous around break(e) endo diathermy of retinal break (f) Fluid air exchange. 
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DISCUSSION 

Several studies investigated the outcomes of 

PPV versus SB or CSB for management of 

primary rhegmatogenous retinal detachment in 

two-ar[med construction and few have directed 

their research to upper bullous detachment. In 

this study we constructed a 3 arm study to 

compare the outcome of the previous surgical 

interventions in a specific type of primary 

rhegmatogenous retinal detachment which is 

upper bullous detachment. 

Maitry et al [15], Znaor l et al [16]
 
and Dhoot 

AS et al [17] reported the results of multiple 

recent retrospective studies comparing scleral 

buckling and pars plana vitrectomy for 

treatment of primary rhegmatogenous retinal 

detachment. 

From these studies Oshima et al [18] which 

included 55 eyes in SB group and 47eye in PPV 

group also Erakgun et al [19] that included 38 

eyes in SB group and 40 eyes in PPV group. 

Others included larger sample sizes like 

Kobashi et al [20] with 271 eyes in each group 

and Rush et al [21] that included 121 in scleral 

buckle group and 444 eyes in PPV group.  

Like our study Azad et al [22] included patients 

with PVR no more than grade B. Other studies 

included pseudo phakic and aphakic patients 

and variable complexity RD like Cankurtaran et 

al [23], Ahmadieh et al [9], Arya et al [24] and 

Sharma et al [25]. 

However, Albalkini et al [26], Tomita et al 

[27], li et al  [28], Narayanan et al [29], Cohnen 

et al [30] and Jose Antonio Roca et al [31] 

compared the outcome of standard scleral 

buckling to chandelier assisted scleral buckling 

in management of rhegmatogenous retinal 

detachment, 

Albalkini et al [26] included fifty eyes in his 

study close to Cohnen et al [30] that included 

forty-nine eyes while Tomita et al [27] included 

thirty-nine eyes and li et al [28]
 

included 

ninety-four eyes. Most of the eyes were phakic 

except two eyes in cohnen study and one eye in 

Tomita study that were pseudophakic. 

The PVR grade was similar to our study in 

most of those mentioned studies except ten eyes 

in Albalkini et al study that had PVR grade c.  

Our reattachment rates were similar to Oshima 

et al [18] with reported 91% primary success 

rate and 100 % final success rate in between 

studied groups also Kobashi et al [20] reported 

93.7 % primary success rate and final success 

rate of 100% in scleral buckle group compared 

to 96.3 % primary success rate and final rate of 

100 %. Also, Tomita et al [27] reported 95.7 % 

versus 93.8 % primary success rate between 

studied groups with 100% final success rate in 

both groups also li et al has reported close 

results as regards primary success rate and 

similar final success rate to above studies. 

In the opposite side Erakagun et al [19] repotted 

79 % success rate for scleral buckling versus 

95% for PPV with significant statistical 

difference as primary success rate however 

final success rate was 100 % in each group. 

Park et al [32] also reported statistically 

significant lower primary success rate for SB 

versus PPV (77.8 % versus 94.7 %) with final 

success rate of 100%. Albalkini et al [26] 

reported final success rate of 100 % for 

standard scleral buckle versus 91 % foe 

chandelier assisted scleral buckle but primary 

anatomical success was reported to be 80.6 % 

versus 78.3 % both reported not to be 

statistically significant. In the later study the 

decreased final success rates may be explained 

by presence of ten eyes with complex retinal 

detachment in the study group with PVR grade 

c. 

Our study has reported a higher recurrence rate 

with CSB group (4 cases) compared to 2 cases 

in PPV group and 1 case in SSB group however 

this was not statistically significant. PVR has 

been the cause for recurrence in all cases in the 

studied groups which started to present 6 to 8 

weeks post operative. However primary 

surgical failure was reported more in PPV 

group than group 1 and 2. The main causes for 

failure were missed retinal breaks and vitreous 

incarceration at drainage site in 1
st
 and 2

nd
 

groups however in group 3 iatrogenic breaks 

and incompliance to positioning after gas were 

the reasons for failure. 
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All failed and recurrent cases have been 

subjected to PPV with silicon oil tamponade 

that was removed 4 months post operative. 

Best corrected visual acuity results were similar 

to final visual outcome reported by Oshima et 

al [18] that was 0.42 log Mar in SB versus 0.45 

logMAR in PPV group also Erakgun et al [19] 

reported mean final visual acuity 0.55 logMAR 

in Sb group and 0.6 for PPV group with p value 

of 0.9 indicating statistical insignificance. 

Also, Ahmadieh et al [9] reported mean visual 

acuity in log MAR 0.96 for sb and PPV groups. 

However, studies compared SB to CSB like 

Albalkini et al [26], Tomita et al [27], li et al 

[28], Narayan et al [29] or Cohen et al [30] 

have shown no significant statistical difference 

as regards to final BCVA between studied 

groups. 

So, in terms of visual acuity there is no solid 

rule for the better outcomes of specific surgery 

over the other as it is known that the type of 

surgery is not the determinant for the visual 

outcome. 

Our study showed significantly shorter 

operation time in vitrectomy group compared to 

the other 2 groups. This may be attributed to the 

fact that we were in the process of adopting 

scleral buckle techniques recently in contrast to 

PPV. However, Albalkini et al [26] found no 

significant statistical difference in surgical time 

between the groups, although it was shorter in 

CSB. 

Other reports found a significantly shorter time 

with CSB like Narayan et al [29], Tomita et al 

[27] and li et al [28] attributed to wide, clear, 

and erect surgical field, easy breaks are to be 

found and perform cryopexy.  

In our study iatrogenic retinal break was 

reported only in 2 cases in PPV group with (8.6 

%) from eyes in the group e cases in CSB group 

and 1 case in SSB group. Also, Ehrlich R et al 

[34], recorded 29 cases of iatrogenic breaks out 

of 184 cases (15.7%) in his study. Jalil et al 

[35], stated that iatrogenic creation of retinal 

breaks during surgery occurs in up to 17% of 

cases in his study. 

 Our study showed no significant statistical 

difference in the rate of occurrence of refractive 

change among the studied groups, but more 

patients are associated with buckling 

procedures than in vitrectomy groups. 

However, Sharma et al [25] found that the 

mean change in the refractive state of the eye in 

the SB group was − 1.38 D, while the pars 

plana vitrectomy group showed a mean change 

of about − 0.85 D.  

Many factors may be blamed or the occurrence 

of myopia postoperatively after PPV. This 

study hypothesized that PPV, with the use of 

gas tamponade, could push the IOL anteriorly, 

resulting in a myopic shift [25].  

However, Albalkini et al [26] reported in the 

SSB group, 4 of the 21 successful eyes had 

postoperative ERM (Stage 1) on spectral-

domain optical coherence tomography (SD-

OCT), but not clinically detected. In the CSB 

group, a macular pucker was detected clinically 

in 4 of the 18 successful eyes. However, 

SDOCT detected postoperative ERM in 8 eyes. 

Two of those eight eyes had preoperative 

extrafoveal ERM (Stage 1) on SD-OCT and 

progressed postoperatively to Stage 4. The 

other six eyes did not have preoperative 

epimacular membrane. Two of them developed 

postoperative Stage 4 ERM, while the other 4 

eyes developed postoperative Stage 1 ERM on 

SD-OCT,. The 4 eyes which developed 

postoperative macular pucker showed 

progressive deterioration of their visual acuity 

requiring PPV with ILM peeling.  

Albalkini et al believe the use of chandelier 

light is the main contributing factor in the 

pathogenesis of postoperative ERMs in the 

CSB group. The scleral wound allows entry of 

conjunctival or episcleral cells into the vitreous 

cavity. Moreover, the incarcerated or entrapped 

vitreous in the sclerotomy site, which is 

detected in 12 eyes (52.1%) in UBM and 3 of 

the 4 eyes with macular pucker, acts as a 

scaffold for cells to proliferate and enhance the 

development or progression of ERM.  

In our studies 4 cases of epimacular membrane 

has been recorded in the SSB group three of 

which required surgical management however 5 

cases have been reported in CSB group and all 

of which required surgical intervention this in 
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opposite to Albalkini et al study was not 

statistically significant. Also, vitreous 

incarceration has been reported in 5 patients in 

CSB group. Three of them the incarceration site 

was at the sclerotomy site, in the other two, the 

incarceration was at the drainage site.  

This concludes that CSB may fulfill sufficient 

successful reattachment rates, also permits 

young surgeons to observe and learn scleral 

buckle techniques. There are still some 

considerations about increased incidence of 

PVR causing recurrence and epimacular 

membranes leading to more surgical 

interventions. This has been tied in theory to 

vitreous invasion by the endo illumination 

probe with incarceration, but this has to be 

verified by other studies as it was not confirmed 

statistically in our study.  

 

REFERENCES 

 
1. Mitry D, Charteris DG, Fleck BW, Campbell 

H, Singh J. The epidemiology of rhegmatogenous 

retinal detachment: geographical variation and 

clinical associations. Br J Ophthalmol 2010; 94 

(6): 678- 84. 

2. Williamson TH, Lee EJK, Shunmugam M. 
Characteristics of rhegmatogenous retinal 

detachment and their relationship to success rates 

of surgery. Retina 2014; 34:1421–7. 

3. Stanford MR and Chignell AH. Surgical 

treatment of superior bullous rhegmatogenous 

retinal detachments. Br J Ophthalmol 1985; 69: 

729–32 

4. Saeed M, Ganeshalingham R and McHugh D. 
PaCE: a technique to avoid subretinal fluid 

drainage in retinal detachment surgery. Acta 

Ophthalmol Scand 2006; 84: 47–53 

5. Solaiman KAM, Mahrous A, Enany HA, Bor'i 

A. Drain fluid cryo-explant technique for 

treatment of superior bullous rhegmatogenous 

retinal detachment in young adults. Ther Adv 

Ophthalmol. 2021 20;13:2515841420988211. doi: 

10.1177/2515841420988211. PMID: 33786414; 

PMCID: PMC7960889. 

6. Saw SM, Gazzard G, Wagle AM, Lim K, Au 

Eong KG. An evidence-based analysis of surgical 

interventions for uncomplicated rhegmatogenous 

retinal detachment. Acta Ophthalmol Scand. 2006; 

84(5):606-12.  

7. Wong CW, Wong WL, San Yeo IY, Loh BK, 

Wong EYM, Wong DWK, et al. Trends and 

factors related to outcomes for primary 

rhegmatogenous retinal detachment surgery in a 

large asian tertiary eye center. Retina 2014; 34: 

684-92 

8. Adelman RA, Parnes AJ, Ducournau D. 
European Vitreo-Retinal Society (EVRS) Retinal 

Detachment Study Group. Strategy for the 

management of uncomplicated retinal 

detachments: The European vitreo-retinal society 

retinal detachment study report 

1. Ophthalmology. 2013; 120:1804–8 

9. Ahmadieh H, Moradian S, Faghihi H, 

Parvaresh MM, Ghanbari H, Mehryar M et al. 
Anatomic and visual outcomes of scleral buckling 

versus primary vitrectomy in pseudophakic and 

aphakic retinal detachment: six-month follow-up 

results of a single operation—report no. 1. 

Ophthalmology 2005;112(8):1421–9 

10. Sodhi A, Leung LS, Do DV, Gower EW, Schein 

OD, Handa JT. Recent trends in the management 

of rhegmatogenous retinal detachment. Surv 

Ophthalmol 2008; 53:50–67. 

11. Romano MR, Das R, Groenwald C, Stappler T, 

Marticorena J, Valldeperas X, et al. Primary 23-

gauge sutureless vitrectomy for rhegmatogenous 

retinal detachment. Indian J Ophthalmol 2012; 60: 

29 

12. Miki D, Hida T, Hotta K, Shinoda K, Hirakata 

A. Comparison of scleral buckling and vitrectomy 

for retinal detachment resulting from flap tears in 

superior quadrants. Jap J Ophthalmol 2001; 45: 

187–91. 

13. Aras C, Ucar D, Koytak A, Yetik H. Scleral 

buckling with a non-contact wide-angle viewing 

system.  Ophthalmologica.  2012; 227: 107–10. 

14. Gogia V, Venkatesh P, Gupta S, Kakkar A, 

Garg S. Endoilluminator-assisted scleral 

buckling: Our results. Indian J 

Ophthalmol. 2014;62:893–4 

15. Maitray A., Jaya Prakash V. and Ratra D. 
Scleral buckling versus vitrectomy for primary 

rhegmatogenous retinal detachment, Sci J Med & 

Vis Res Foun 2017; XXXV:10–19. 

16. Znaor L, Medic A, Binder S, Vucinovic A, 

Marin Lovric J, Puljak L. Pars plana vitrectomy 

versus scleral buckling for repairing simple 

rhegmatogenous retinal detachments. Cochrane 

Database Syst Rev. 2019; 3(3):CD009562. doi: 

10.1002/14651858.CD009562.pub2. PMID: 

30848830; PMCID: PMC6407688. 



 https://doi.org/10.21608/zumj.2023.204230.2782                   Volume 30, Issue 1.4, June 2024, Supplement Issue 

Badawy, M.,et al                                                                                                                                               173 | P a g e  
   

17. Dhoot AS, Popovic MM, Nichani PAH, 

Eshtiaghi A, Mihalache A, Sayal AP, et al. Pars 

plana vitrectomy versus scleral buckle: A 

comprehensive meta-analysis of 15,947 eyes. Surv 

Ophthalmol. 2022; 67(4):932-49. doi: 

10.1016/j.survophthal.2021.12.005. Epub 2021 

Dec 9. PMID: 34896191. 

18. Oshima Y, Yamanishi S, Sawa M, Motokura 

M, Harino S, Emi K. Two-year follow-up study 

comparing primary vitrectomy with scleral 

buckling for macula-off rhegmatogenous retinal 

detachment. Jap J Ophthalmol 2000; 44: 538-49 

19. Erakgün T, Nalçacı S, Afrashi F, Menteş J & 

Akkın C. Scleral buckling versus primary 

vitrectomy in the management of retinal 

detachment associated with mild vitreous 

hemorrhage. Turk Oftalmoloji Dergisi. 2014; 44 

(2):92–7. 6p doi:10.4274/tjo.18189. 

20. Kobashi H, Takano M, Yanagita T, Shiratani 

T, Wang G, Hoshi K, et al. Scleral buckling and 

pars plana vitrectomy for rhegmatogenous retinal 

detachment: an analysis of 542 eyes. Curr Eye Res 

2014; 39: 204-11 

21. Rush R, Simunovic MP, Sheth S, Chang A, 

Hunyor AP. 23-Gauge pars plana vitrectomy 

versus scleral buckling versus combined pars 

plana vitrectomy-scleral buckling for medium-

complexity retinal detachment repair. Asia Pac J 

Ophthalmol. 2014; 3 (4):215–9. 

22. Azad RV, Chanana B, Sharma YR, Vohra R. 
Primary vitrectomy versus conventional retinal 

detachment surgery in phakic rhegmatogenous 

retinal detachment. Acta Ophthalmol Scand. 2007; 

85(5):540–5. 

23. Cankurtaran V, Citirik M, Simsek M, Tekin K, 

Teke MY. Anatomical and functional outcomes of 

scleral buckling versus primary vitrectomy in 

pseudophakic retinal detachment. Bosn J Basic 

Med Sci. 2017; 17(1):74–80. 

24. Arya AV, Emerson JW, Engelbert M, 

Hagedorn CL, Adelman RA. Surgical 

management of pseudophakic retinal detachments: 

a meta-analysis. Ophthalmology 2006; 113: 1724-

33. 

25. Sharma YR, Karunanithi S, Azad RV, Vohra 

R, Pal N, Singh DV, et al. Functional and 

anatomic outcome of scleral buckling versus 

primary vitrectomy in pseudophakic retinal 

detachment. Acta Ophthalmol Scand. 2005; 

83(3):293–7. 

26. Albalkini AS, Abdullatif AM, Albalkini MS, 

Macky TA, Khattab A, Attya M. chandelier-

assisted versus standard scleral buckling for 

primary rhegmatogenous retinal detachment: A 

Randomized Clinical Study. Retina. 2022; 

42(9):1745-55. doi: 10.1097/ IAE. 

0000000000003519. PMID: 35507948. 

27. Tomita Y, Kurihara T, Uchida A, Nagai N, 

Shinoda H, Tsubota  K et al. Wide-angle 

viewing system versus conventional indirect 

ophthalmoscopy for scleral buckling. Scientific 

Rep 2015; 5:1–7. 

28 Li XJ, Yang XP, Lyu XB. Comparison of scleral 

buckling using wide-angle viewing systems and 

indirect ophthalmoscope for rhegmatogenous 

retinal detachment. Int J Ophthalmol 2016; 

9:1310. 

29 Narayanan R, Tyagi M, Hussein A, Chhablani 

J, Apte RS. Scleral buckling with wide-angled 

endoillumination as a surgical educational 

tool. Retina. 2016; 36:830–3. 

30 Cohen E, Rosenblatt A, Bornstein S, 

Loewenstein A, Barak A, Schwartz S. Wide-

angled endoillumination vs traditional scleral 

buckling surgery for retinal detachment–a 

comparative study. Clin Ophthalmol 2019; 

13:287. 

31 Roca JA, Maia M, da Cruz NFS, Polizelli MU, 

Chhablani J, Gangakhedkar S, et al. non-

contact wide-angled visualization with chandelier-

assisted scleral buckling for primary 

uncomplicated rhegmatogenous retinal 

detachment. Graefes Arch Clin Exp Ophthalmol. 

2020; 258(9):1857-61. doi: 10.1007/s00417-020-

04737-1. Epub 2020 May 14. PMID: 32409979. 

32 Park SW, Kwon HJ, Kim HY, Byon IS, Lee JE, 

Oum BS. Comparison of scleral buckling and 

vitrectomy using wide angle viewing system for 

rhegmatogenous retinal detachment in patients 

older than 35 years. BMC Ophthalmol. 2015; 

15:121. 

33 Heimann H, Bartz-Schmidt KU, Bornfeld N, 

Weiss C, Hilgers RD, Foerster MH. Scleral 

Buckling versus Primary Vitrectomy in 

Rhegmatogenous Retinal Detachment Study 

Group. Scleral buckling versus primary 

vitrectomy in rhegmatogenous retinal detachment: 

A prospective randomized multicenter clinical 

study.  Ophthalmology.  2007; 114:2142–54.  

34 Ehrlich R, Goh YW, Ahmad N, Polkinghorne 

P. Retinal breaks in small-gauge pars plana 

vitrectomy. Am J Ophthalmol 2012; 153: 868-72  

35 Jalil A, Steeples L, Subramani S, Bindra M, 

Dhawahir-Scala F, Patton N. Microincision 

cataract surgery combined with vitrectomy: a case 

series. Eye 2014; 28: 386-9 

https://www.nature.com/articles/srep13256#auth-Norihiro-Nagai
https://www.nature.com/articles/srep13256#auth-Hajime-Shinoda
https://www.nature.com/articles/srep13256#auth-Hajime-Shinoda
https://www.nature.com/articles/srep13256#auth-Kazuo-Tsubota


 https://doi.org/10.21608/zumj.2023.204230.2782                   Volume 30, Issue 1.4, June 2024, Supplement Issue 

Badawy, M.,et al                                                                                                                                               174 | P a g e  
   

 

To Cite: 
Badawy, M., Abdulkader, M., Elmoteey, G., Fouda, S. Outcomes of Different Surgical Interventions for Upper 

Bullous Rhegmatogenous Retinal Detachment: A comparative study. Zagazig University Medical Journal, 2024; 

(162-174): -. doi: 10.21608/zumj.2024.204230.2782 

 

 

 

 

 

 


