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    ABSTRACT  

Background: Silicone oil (SO) removal following vitrectomy and injection of silicone oil may cause retinal 
redetachments (re-RD), with duration of tamponade being considered as the risk factor. So, we wanted to 
evaluate the duration of silicone oil tamponade as a risk factor of retinal redetachments after silicone oil 
removal. 

Result: Ten studies comprising of 2120 eyes were included in this review. Pooled analysis showed no 
statistically significant difference between the re-RD group and the non-re-RD group in terms of SO duration 
(mean difference -1.87 months; 95% CI, -3.87 to 0.13; p=0.07; I2=53.1%). The re-RD rate did not differ 
between the shorter and longer duration of SO tamponade (OR=1.44; 95% CI, 0.54 to 3.82; p=0.47; I2: 
63.3%). 

Conclusion: The duration of SO tamponade was not associated with re-RD after SO removal. 
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INTRODUCTION
 Management of retinal 

detachment (RD) with 
vitrectomy with silicone 
oil (SO) tamponade has 
become more popular 

due to its effectiveness in treating complicated 
retinal detachments, including proliferative 
vitreoretinopathy (PVR), giant retinal tears, and 
traumatic RD and has improved the prognosis.1 
Prolonged tamponade can lead to several 
complications, such as secondary glaucoma, 
endothelial decompensation, cataract, and 
keratopathy.2 Therefore, silicone oil removal (SOR) 
should be done after a certain period of time when 

the retinal condition has been stabilized. However, 
many studies also found problems, which retinal 
redetachment (re-RD) has been one of the most 
common events occurred due to lack of oil-
supporting effect and the proliferation of epiretinal 
membranes after SOR. Duration of silicone oil 
tamponade has been considered as one of the risk 
factors of re-RD after SOR, yet the association 
between them is still uncertain. Therefore, we 
conducted a systematic review and meta-analysis 
to summarize the data from the including studies 
to find out the retinal attachment outcome based 
on the silicone oil tamponade duration. 
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METHOD 
Search Strategy and Study Selection 

This is a systematic review and meta-analysis 
which followed Preferred Reporting Items for 
Systematic Review and Meta-Analysis (PRISMA) 
2015 guideline. We conducted a literature search 
up until 19 March 2020 from several databases, 
such as PubMed, Scopus, the Cochrane Library, and 
Science Direct to gather studies related to the PICO, 
with the following search terms: “retinal 
detachment,” “silicone oil,” “duration,” and 

“redetachment.” The eligibility criteria for this study 
were: (1) the usage of silicone oil tamponade in 
patients with retinal detachment; (2) studies 
concerning silicone oil tamponade duration related 
to re-RD after SOR; (3) comparative studies with the 
study design of randomized controlled trials, 
cohort studies, or case-control studies; (4) rate ratio 
values reported with 95% confidence interval (CI) or 
data available to be calculated. We excluded 
studies written other in English, animal studies, and 
nonpublished materials. The flow diagram of study 
selection showed in Figure 1. 

 
 
 
 
 

 

Figure 1.    Flow  diagram study selection 
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Data Extraction and Study Quality Assessment 
Data were screened and extracted, and the 

following data from studies included for synthesis 
were collected: author, study design, setting, 
sample size, subject characteristic, outcome, and 
risk factor of RD. We evaluated the level of evidence 
by using Oxford Centre for Evidence-Based 
Medicine and assessed the risk of bias using 
Newcastle-Ottawa Scale for unrandomized 
controlled studies. Studies regarded as high quality 
if it scored seven or more stars in total. Four studies 
scored eight stars and six studies scored seven stars. 
For the selection of the study, most of the study did 
not mention its representativeness of exposed 
cohort, while others just from one institution. The 
comparability was slightly different, with four 
studies mentioned a minimum follow-up duration. 
The outcome of studies was all scored one star for 
respective component. 

 
Statistics Analysis 

The meta-analysis was conducted using STATA 
16 (Stata Corp, TX). For the heterogeneity test, we 
used the Chi-squared test based on Cochran’s Q 
and I2 statistics. There were seven studies which 
divided patients into groups with re-RD and no re-
RD presented with its respective mean duration of 
tamponade in months; and four studies which 
divided patients based on the duration of 
tamponade (shorter and longer duration) with its 
respective cut-off and rate of redetachment. 
Therefore, the statistical analysis was divided into 
two methods with different effect estimates. The 
first group of studies was analyzed for pooled 
mean differences. The second group of studies 
was analyzed for odds ratio. Restricted-maximum 
likelihood (REML) random-effects meta-analysis 
was performed regardless of heterogeneity. The 
pooled effect was determined with p<0.05 was 
considered statistically significant.  

 
 

Results 
We identified 10 studies with a total of 2,160 eyes 
in this systematic review and meta-analysis. The 
studies began at 1989 and ended at December 
2017. All the studies were retrospective review 
with consecutive sampling. The review of each 
studies explained in Table 1. Three studies 
included patients underwent pars plana 
vitrectomy (PPV) and silicone oil (SO) tamponade, 
followed by silicone oil removal (SOR), while seven 
studies included patients underwent SOR, despite 
its initial treatment. Most of the studies did not 
only analyze the duration of silicone oil 
tamponade, but also other risk factors 
contributing the incidence of retinal detachment 
in the population. Statistically significant risk 
factors showed in the studies were the frequency 
of retinal detachment3, myopic patients3, visible 
remnants of the vitreous base3,4, surgeon 
performed the PPV3, number of retinal surgeries 
performed before PPV with SO tamponade3,10,11, 
frequency RAPD,3 vitreous hemorrhage in the first 
3 days until 1 week after SOR3,4, longer time 
between the onset of symptoms and the SO 
application4, worse preoperative visual acuity 
(VA)4,5,7,11, rhegmatogenous retinal detachment as 
the etiology4, female patients7, presence of 
rubeosis periooerative7, PDR pre-SOR7, presence 
of encircling band10, cumulative retinectomy size 
>180o10, age ≥7010, giant tear as indication of SO 
injection10, PVR stage above A+B11, presence of 
reproliferations11, and aphakic eyes11. Nine studies 
showed that duration of oil tamponade was not a 
statistically significant risk factor of retinal 
redetachment. Only Scholda s showed the 
significant result, with p<0.02, which 
redetachment happened more in shorter duration 
group. 
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Six studies presented the result by showing mean 
duration of silicone oil tamponade for both 
groups, patients with and without retinal 
detachment (Table 2), while three studies 
presented by dividing patients with retinal 
detachment into two groups based on the 
duration of tamponade (Table 3). Only one study 
analyzed the result with two approaches, but did 
not show the raw data of redetachment cases in 
both groups of SO tamponade duration (Table 3).8 

From all the studies, only study by Scholda and 
Tan had a significant result statistically, with 
p<0.02 and p=0.009, respectively.  

Meta-analysis was conducted to find out whether 
duration of SO tamponade can affect the rate of 
redetachment after SOR. Six studies provided mean 
and standard deviation of duration of SO 
tamponade data between the re-RD group and the 
non-re-RD group (considered as control group).3-

5,8,9,11,12 Pooled analysis showed no statistically 

significant difference between the re-RD group and 
the non-re-RD group in terms of SO duration 
(mean difference -1.87 months; 95% CI, -3.87 to 
0.13; p=0.07; I2=53.1%; P=0.05) [Figure 2].  

 
Four studies concentrated in showing the case of 

re-RD between groups with shorter and longer 
duration. However, each study used a different cut-
off for its group. Goezinne and Flakner divided 
groups into <6 and ≥6 months7,8, La Heij ≤6 and >6 
months10, and Tan <2 and ≥2 months duration6. We 
could not further analyze Flakner’s study because it 
did not provide any raw data regarding the number 
of re-RD case, with only showing insignificant result 
of P value.8 A meta-analysis from three studies6,7,10 
indicates that the re-RD rate did not differ between 
the shorter and longer duration of SO tamponade 
(OR=1.44; 95% CI, 0.54 to 3.82; p=0.47; I2: 63.3%, 
p=0.07) [Figure 3]. 

 

 

 

 

 

 

 

Figure 2. Forest plot, mean difference and 95% confidence interval (CI) of silicone oil tamponade duration for retinal 
redetachment after silicone oil removal 
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DISCUSSION 

Silicone oil injection following vitrectomy is a 
promising therapeutic option for complicated 
retinal detachment cases. However, there were 
many complications reported due to prolonged 
tamponade, such as secondary glaucoma, cataract, 
endothelial decompensation, emulsification, and 
keratopathy; thus, its usage was temporary and 
needs to be removed once the retina was 
completely attached.2,13 After SOR, re-RD occurred 
as a major complication, as it was stated in The 
Silicone Study Group Report 6, which found that 
SOR increases the chance of re-RD.14 The proposed 
mechanism of re-RD after SOR were redetached of 
preexisting breaks that were previously 
tamponade using SO due to insufficient 
retinopexy, establishment of new breaks, or 
residual traction. Re-RD after SOR was commonly 
occurred within six months after SOR, especially 
during the first 50 days.15 Redetachment rates may 
vary, starting from 9% to over 25%, and sometimes 
reaching 66%.16 

 

Many studies focused on presenting the possible 
risk factors and protective factors of re-RD after 
SOR. One of the factors that was still uncertain, 
which vary among the studies’ result, was the 
duration of SO tamponade. There was no exact 
time period of tamponade before its removal, so 
the decision was entirely according to the 
discretion of vitreoretinal surgeon.16 The timing of 
SOR removal in the studies included was starting 
from less than 1 month up to 96 months.  The 
decision to perform SOR strongly depended on the 
anatomical and functional outcome, and/or the 
occurrence of intraocular inflammation for the 
respective patients’ eye; which explained the 
various mean and wide standard deviation in one 
study compared to each other.17 However, some 
literatures recommended to remove silicone oil 
after 3-12 months.18 The anatomical success rate 
after 6 months of SOR was similar for patients with 
4-12 months, 14-18 months, >18 months SO 
tamponade, ranging from 84-88%.19 It was more or 
less in line with the anatomical outcomes of retina 
attachment duration, which reached stability after 
6-24 months of SO. Therefore, early SOR <3 
months was reported to experience higher risk of 
redetachment. 

 

Figure 3. Forest plot, odds ratio and 95% confidence interval (CI) of shorter dan longer duration group for case of 
retinal detachment after silicone oil removal 
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Azen reported the highest percentage of re-RD 
was the patients with SOR after 0-3 months and 
the lowest was after 7-12 months.20  

 
However, study conducted by Morphis et al 

showed complications of long-term SO 
tamponade, such as corneal complications (band 
keratopathy and decompensation), iris rubeosis, 
post synechiae, optic neuropathy and increased 
intraocular pressure (IOP), proliferative 
retinopathy, emulsification, and migration of oil. 
The majority of these patients had either recurrent 
vitreous hemorrhage in the case of patients with 
proliferative diabetic retinopathy (PDR) or re-RD.21 

There were also several studies showing the risk 
factor of re-RD, such as aphakic eye, high myopia, 
previous failed retinal surgery, SO tamponade due 
to ocular trauma, PDR and PVR, rubeosis, abnormal 
IOP, and emulsified oil.22 Al-Wadani stated that the 
cause of re-RD in the study was the development 
of severe posterior PVR.23 Based on this statement, 
we can conclude that the longer duration of SO 
tamponade can cause complications, which further 
acted as the risk factors of re-RD. 

 
Our meta-analysis did not support the notion 

that re-RD cases had a significant longer SO 
tamponade duration. Possible cause of 
heterogeneity can be explored through meta-
regression analysis, unfortunately, there were less 
than 10 studies and they did not report possible 
confounders uniformly, thus lacking data to 
perform adequately powered meta-regression. 

 
Due to the results stated above, further study for 

more reliable and accurate findings is needed. The 
limitation of this study are all the studies included 
were retrospective review, with different sample 
population, ranging from around sixty to eight 
hundred, which can affect the outcome. The 
inclusion criteria were only patients underwent 
SOR with certain period of minimum follow-up, 

where included patients had a wide range of 
pathologies. To further analyze the impact of 
duration of SO tamponade towards re-RD, it is 
suggested to conduct a multivariate analysis.  
 
CONCLUSION 
The duration of SO tamponade was not associated 
with re-RD after SO removal. 
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