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Abstract
	Background and Aims: Retinal detachment (RD) is the separation of the neurosensory retina from the retinal pigment epithelium, causing subretinal fluid buildup and vision loss. Pars plana vitrectomy (PPV) with silicone oil tamponade is commonly used to treat complicated RD. To evaluate the anatomical and functional outcomes and to identify the postoperative complications following silicone oil removal in retinal detachment surgery. 
Study design:  Retrospective cohort study.
Place and Duration of Study: KCMC hospital in Northern Tanzania, from January 2020 to December 2023.
Methodology: A total of 231 eyes with a documented six-month follow-up after silicone oil removal were included. Data were collected using a structured data collection form. Good visual outcome was categorized as visual acuity ≤ 1 LogMAR, and anatomical success was defined as retinal reattachment after oil removal. Statistical analysis was performed using SPSS version 25. Associations between clinical variables and outcomes were assessed using the Chi-square test, univariate and multivariable analysis, with a p-value ≤0.05 considered statistically significant.
Results: Anatomical success was achieved in 66.7% and functional success in 42% of eyes. Multivariable analysis showed that retinal re-detachment significantly reduced the likelihood of a good visual outcome (ARR: 0.33, 95% CI: 0.20- 0.54, p< 0.001), whereas good baseline visual acuity (≤1 LogMAR) increased the likelihood (ARR: 1.71, 95% CI: 1.31- 2.23, p<0.001). Preoperative proliferative vitreoretinopathy increased the risk of re-detachment (ARR: 1.57, 95% CI: 0.99- 2.46, p = 0.05), while myopia was associated with a 68% reduced risk (ARR: 0.32, 95% CI: 0.11- 0.94, p = 0.04). The most common postoperative complications comprised retinal re-detachment (33.3%), cystoid macular edema (14.8%), epiretinal membrane formation (12.1%), ocular hypertension (10.4%), keratopathy (7.5%), and hypotony (7.5%).
Conclusion: A good baseline visual acuity and retinal attachment after oil removal were strongly associated with a favorable visual outcome. Proliferative vitreoretinopathy was a major risk factor for postoperative retinal re-detachment, while myopia was linked to a lower risk. The apparent protective effect in myopic eyes may have been attributed to the use of prophylactic panretinal photocoagulation, which could have reduced the risk of retinal re-detachment.



Keywords: silicone oil, retinal detachment, visual acuity, corneal decompensation


1. INTRODUCTION 
Retinal detachment (RD) refers to the process in which the retinal pigment epithelium (RPE) and neurosensory retina (NSR) separate, leading to accumulation of subretinal fluid (Salmon, 2020). The three main types of retinal detachment are rhegmatogenous retinal detachment (RRD), tractional retinal detachment (TRD), and exudative retinal detachment (ERD). A Nigerian study reported an overall  RD incidence of 0.13%, with 93.6% accounting for RRD, 4.3% for ERD, and 2.1% for TRD (Nwosu, Ndulue, and Akudinobi, 2014). RRD is the most prevalent, with an annual incidence estimated at 12.9 to 17.9 per 100,000 individuals (Mofokeng, 2018). Pars plana vitrectomy (PPV) with silicone oil tamponade is a common therapeutic method for complicated RD (Shah, Byanju, and Pradhan, 2018). At KCMC Hospital, the retinal detachment surgery (RDS) entails a PPV, the introduction of silicone oil in the place initially occupied by vitreous in the eye, and endolaser photocoagulation.  Silicone oil is a preferred tamponade due to its chemical inertness, suitable surface tension, low biotoxicity, suitable density (Zhou et al., 2015), and low specific gravity (Salmon, 2020). 
Silicone oil removal (SOR) is generally performed three to six months after insertion (Issa et al., 2020). In patients with aphakia, silicone oil is extracted using two corneoscleral incisions; in patients with phakia and pseudophakia, it is extracted using two pars plana sclerotomies. When additional procedures need to be performed, like the excision of epiretinal membranes, a third port is utilized (Shah, Byanju, and Pradhan, 2018). If a cataract is present, a combination of clear corneal incision, phacoemulsification, and intraocular lens (IOL) implantation is typically carried out (Tavares et al., 2015). However, the exact timing depends on retinal attachment status and complications from silicone oil tamponade (Christensen and La Cour, 2012; Tavares et al., 2015; Brănişteanu, Moraru, and Bîlha, 2017). Complications associated with silicone oil removal include hypotony and retinal re-detachment (Issa et al., 2020). After the SOR, retinal re-detachment may be due to a lack of oil tamponading effect and due to the epiretinal membranes proliferation (He et al., 2018) and could also be due to the residual vitreoretinal traction at the vitreous base (Tavares et al., 2015). 
RD is a major cause of visual morbidity. In the East African context, the burden of retinal detachment appears to be substantial. At the Eye Department of Kilimanjaro Christian Medical Centre (KCMC), a tertiary eye care facility in Northern Tanzania, about 992 patients with retinal detachment are reviewed per year, with 205 patients undergoing retinal detachment surgery, and 191 undergoing silicone oil removal (according to the KCMC Eye Department Annual Report 2023). Despite the large number of cases, there is limited published research on functional outcomes, anatomical outcomes, and complications following Silicone oil removal in Tanzania’s Northern Zone. This study seeks to bridge this gap by systematically evaluating the surgical outcomes (visual and anatomical outcomes) and associated factors, and assessing the complications following silicone oil removal at the KCMC Eye Department.

methodology 

This hospital-based retrospective cohort study was conducted at the Eye Department at KCMC, a zonal referral hospital in Northern Tanzania. The department offers subspecialty eye care and serves as a training center, managing approximately 29,547 new consultations annually. The study included eyes with documented records for a six-month follow-up and excluded eyes with pre-existing keratopathy, uveitis, or glaucoma. Consecutive sampling was used. Data were extracted from hard copy medical records and the electronic health management system (EHMS) using a structured form after acquiring permission from the respective authorities. Pre-operative variables included age, sex, type of retinal detachment, duration of tamponade, lens status, time to primary surgery, comorbidities, proliferative vitreoretinopathy (PVR) presence, macula on/off status, baseline visual acuity (VA), and IOP. Six months post-operative information included retinal attachment status, VA, IOP, and complications.
Data analysis was performed using Statistical Package for the Social Science (SPSS) Version 25. Continuous variables were summarized using means and medians with interquartile range (IQR); categorical variables were summarized using frequency and percentages. Chi-square test or Fisher’s exact test was used to compare proportions. Univariate and multivariable regression analyses were performed to assess associations between various variables and surgical outcomes. Univariate analysis was done to obtain crude relative risk (CRR), and a multivariable analysis was done to obtain adjusted relative risk (ARR). For data that were not normally distributed, such as age, the Wilcoxon rank-sum test was used. Statistical significance was determined by establishing a p-value ≤ 0.05. 

3. results

3.1 Demographic and Clinical Characteristics 

A total of 231 eyes were enrolled, with 65.4% being male and a median age of 57 years (IQR: 44-66). Most patients (89.6%) presented late for primary RDS. RRD accounted for 66.2% of cases and TRD for 33.8%; 6.1% of RRD cases were trauma-related. Comorbidities included diabetes (11.7%), hypertension (13.9%), and both (26.3%). Myopia and PVR were each present in 11.3% of eyes. Macula-off retinal detachment was noted in 14.3% of the affected eyes, and the mean duration of tamponade was 5.17 months.
[bookmark: _Toc202821836]Table 1: Demographic and Clinical Characteristics
	Variable
	Frequency
	Percentage

	Age (years) Median age (IQR), 57(44-66)
	
	

	Age group
	
	

	Less than 18 years
	9
	3.9

	Between 18 and 60 years
	114
	49.9

	More than 60 years
	108
	46.8

	Sex of the participant
	
	

	Male
	151
	65.4

	Female
	80
	34.6

	Affected Eyes
	
	

	Right
	118
	51.1

	Left
	113
	49.9

	Time to primary surgery from the onset of symptoms
	
	

	≤ 7 days
	24
	10.4

	>7 days
	207
	89.6

	Macula off  status
	
	

	Yes
	33
	14.3

	No
	198
	85.7

	Affected eye lens status before SOR
	
	

	Phakia
	21
	9.1

	Pseudophakia
	53
	22.9

	Aphakia
	6
	2.6

	Lens opacity
	151
	65.4

	Type of retinal detachment
	
	

	RRD
	153
	66.2

	TRD
	78
	33.8

	Chronic illness
	
	

	Diabetes
	27
	11.7

	Hypertension
	32
	13.9

	Diabetes and Hypertension
	62
	26.3

	No chronic illness
	110
	47.6

	Myopia
	
	

	Yes
	26
	11.3

	No
	205
	88.7

	PVR presence before RDS
	
	

	Yes
	26
	11.3

	No
	205
	88.7

	Emulsification of silicone oil before SOR
	
	

	Yes
	4
	1.7

	No
	227
	98.3

	Duration of tamponade
	
	

	Less than 3 months
	72
	31.2

	3-6 months
	94
	40.6

	More than 6 months
	65
	28.2

	Affected eye lens status after SOR
	
	

	Phakia
	3
	1.3

	Pseudophakia
	188
	81.4

	Aphakia
	18
	7.8

	Lens opacity
	22
	9.5




3.2 Visual Outcome Following Silicone Oil Removal In Retinal Detachment Surgery
 
In this study, the functional outcome following SOR was evaluated through a multifaceted analytical approach involving five distinct methods.
First, the distribution of visual acuity was assessed across the affected eye, fellow eye, and better eye at three durations: before RDS, immediately before SOR, and 6 months after SOR (Table 2). Second, vision in the affected eye was evaluated by comparing baseline visual acuity before SOR to the final visual outcome 6 months after SOR (Table 3). Third, a subgroup analysis compared visual outcomes between anatomically re-attached retina and those that developed re-detachment, examining the relationship between baseline and final visual acuity (Tables 4 and 5). Fourth, potential associations between various clinical and demographic variables and the final visual outcome after SOR were analyzed using a chi-square test (Table 6). Finally, to identify independent predictors of functional success, both univariate and multivariable analysis were conducted (Table 7).

[bookmark: _Toc202821837][bookmark: _Hlk202809154]Table 2: Distribution of Visual Acuity in the Affected, Fellow, and Better Eye before RDS, before SOR, and Six Months after Silicon Oil Removal
	

	Visual acuity before SOR (N=231)
	Final visual acuity after SOR (N=231)

	
	Before RDS
	After RDS
	6 months after SOR

	
	n (%)
	n (%)
	n (%)

	Affected eye
	
	
	

	Good baseline visual acuity (≤1 LogMAR)
	33(14.3)
	30(13.0)
	97(42)

	Poor  baseline  visual acuity (>1 LogMAR)
	198(85.7)
	201(87.0)
	134(58)

	Fellow eye
	
	
	

	Good  baseline  visual acuity (≤1 LogMAR)
	168(72.7)
	162(70.1)
	183(79.2)

	Poor  baseline  visual acuity (>1 LogMAR)
	63(27.3)
	69(29.9)
	48(20.8)

	Better eye
	
	
	

	Good  baseline  visual acuity (≤1 LogMAR)
	177(76.6)
	172(74.5)
	202(87.4)

	Poor  baseline  visual acuity (>1 LogMAR)
	54(23.4)
	59(25.5)
	29(12.6)



Before RDS, 14.3%  of the affected eyes had good VA (≤ 1 LogMAR), slightly decreasing to 13.0% after RDS. Six months after SOR, 42% had a good visual outcome (functional success). Poor VA (>1 LogMAR) increased from 85.7% before RDS to 87.0% after RDS, then finally declined to 58.0% after SOR. In the study, VA of the fellow eye was recorded for comparison to discover the overall visual potential in the patients. The overall vision in the better eye improved from 74.5% before SOR to 87.4% post-SOR (Table 2). 


[bookmark: _Toc202821838][bookmark: _Hlk202809185]Table 3: Comparison between Baseline Visual Acuity and Final Visual Outcomes Six Months after Silicone Oil Removal in the Affected Eyes
	
	
	Final visual outcome 6 months after SOR
	
	

	
	
	Good visual acuity (≤1 LogMAR)
	Poor visual acuity (>1 LogMAR)
	χ2

	P value

	
	
	n 
	n 
	
	

	Baseline VA before SOR
(N=231)
	Good visual acuity
(≤1 LogMAR )
	20
	10
	
	

	
	Poor visual acuity (>1 LogMAR)
	77
	124
	8.618
	0.003


[bookmark: _Hlk202809198][bookmark: _Hlk201523854]
Comparison of baseline VA before SOR and final visual outcome 6 months after SOR showed significant improvement in final VA (p= 0.003), with 33.3% having improvement in vision, 8.9% of eyes retaining good vision, while 4.3% experienced deterioration (Table 3). 

[bookmark: _Toc202821839]Table 4: Association Between Baseline Visual Acuity and Final Visual Outcome in Eyes with Attached Retina Following Silicone Oil Removal
	
	
	Final visual outcome after SOR
	
	

	
	
	Good visual acuity (≤1 LogMAR)
	Poor visual acuity (>1 LogMAR)
	χ2
	P value

	
	
	n
	n
	
	

	Baseline VA before SOR in eyes with reattached retina after SOR (n=154)
	Good visual acuity
(≤1 LogMAR )
	17
	2
	
	

	
	Poor visual acuity
(>1 LogMAR)
	66
	69
	11.041
	0.001


[bookmark: _Hlk201531692]
Regarding the association between baseline VA before SOR and final visual outcome 6 months after SOR in 2 different subgroups: in eyes with reattached versus re-detached retina, showed that in eyes with reattached retina, good vision was maintained in 11.0%, vision improved in 42.9%, and 1.3% had worsening of vision (p=0.001) (Table 4). 

Table 5: Association Between Baseline Visual Acuity and Final Visual Outcome in Eyes with Re-Detached Retina Following Silicone Oil Removal
	
	
	Final visual outcome after SOR
	
	

	
	
	Good visual acuity (≤1 LogMAR)
	Poor visual acuity (>1 LogMAR)
	χ2
	P value

	
	
	n
	n
	
	

	Baseline VA before SOR in eyes with retina re-detached and silicone oil re-injection (n=77)
	Good visual acuity
(≤1 LogMAR )
	3
	8
	
	

	
	Poor visual acuity
(>1 LogMAR)
	11
	55
	0.713
	0.398



Among eyes with re-detached retinas, good vision was maintained in only 3.9%, vision improved in 14.3% of eyes, and 10.4% had worsening of vision. (p=0.398) (Table 5). 

[bookmark: _Toc202821840][bookmark: _Hlk201523995][bookmark: _Hlk202809214]Table 6: Association between Clinical and Demographic Variables and Final Visual Outcome after Silicone Oil Removal (Chi-Square Analysis) 
	

	Good visual outcome (≤ 1 LogMAR)
	Poor visual outcome (>1 LogMAR)
	χ2
	P value

	Age category
	
	
	
	

	Less than 18
	2(22.2)
	7(77.8)
	
	

	18-60
	50(43.9)
	64(56.1)
	
	

	More than 60
	45(41.7)
	63(58.3)
	1.612
	0.447

	Sex (Male, %)
	
	
	
	

	Male
	58(38.4)
	93(61.6)
	
	

	Female
	39(48.8)
	41(51.2)
	2.295
	0.130

	Laterality
	
	
	
	

	Right
	50(42.4)
	68(57.6)
	
	

	Left
	47(41.6)
	66(58.4)
	0.014
	0.904

	Time to primary surgery from the onset of symptoms
	
	
	
	

	≤ 7 days
	8(33.3)
	16(66.7)
	
	

	>7 days
	89(43.0)
	118(57.0)
	0.824
	0.364

	Macula off status
	
	
	
	

	Yes
	13(39.4)
	20(60.6)
	
	

	No
	84(42.4)
	114(57.6)
	0.107
	0.744

	Lens status before RDS
	
	
	
	

	Phakia
	11(52.4)
	10(47.6)
	
	

	Pseudophakia
	22(41.5)
	31(58.5)
	
	

	Aphakia
	2(33.3)
	4(66.7)
	
	

	Lens opacity
	62(41.1)
	89(58.9)
	1.174
	0.759

	Type of RD
	
	
	
	

	RRD
	70(45.8)
	83(54.2)
	
	

	TRD
	27(34.6)
	51(65.4)
	2.630
	0.105

	Chronic illness
	
	
	
	

	Diabetes
	10(37.0)
	17(63.0)
	
	

	Hypertension
	12(37.5)
	20(62.5)
	
	

	Diabetes and hypertension
	22(35.5)
	40(64.5)
	
	

	None
	53(48.2)
	57(51.8)
	4.307
	0.366

	Myopia
	
	
	
	

	Yes
	14(53.8)
	12(46.2)
	
	

	No
	83(40.5)
	122(59.5)
	1.690
	0.194

	Presence of PVR
	
	
	
	

	Yes
	6(23.1)
	20(76.9)
	
	

	No
	91(44.4)
	114(55.6)
	4.303
	0.038

	Lens status after SOR
	
	
	
	

	Phakia
	2(66.7)
	1(33.3)
	
	

	Pseudophakia
	79(42.0)
	109(58.0)
	
	

	Aphakia
	6(33.3)
	12(66.7)
	
	

	Lens opacity
	10(45.5)
	12(54.5)
	1.412
	0.703*

	VA before RDS
	
	
	
	

	≤ 1 LogMAR
	15(45.5)
	18(54.5)
	
	

	> 1 LogMAR
	82(41.4)
	116(58.6)
	0.190
	0.663

	VA before SOR
	
	
	
	

	≤ 1 LogMAR
	20(66.7)
	10(33.3)
	
	

	> 1 LogMAR
	77(38.3)
	124(61.7)
	8.618
	0.003

	Duration of tamponade
	
	
	
	

	< 3 months
	36(50.0)
	36(50.0)
	
	

	Between 3 and 6 months
	38(40.4)
	56(59.6)
	
	

	> 6 months
	23(35.4)
	42(64.6)
	3.155
	0.206

	1st Retinal re-detachment
	
	
	
	

	Yes
	14(18.2)
	63(81.8)
	
	

	No
	83(53.9)
	71(46.1)
	26.880
	<0.001


*Fisher test
[bookmark: _Hlk201533273][bookmark: _Toc202821841][bookmark: _Hlk202809234][bookmark: _Hlk201524792]In the study, significant factors affecting visual outcome included pre-operative PVR presence, baseline VA before SOR, and retinal re-detachment with statistically significant p values of p=0.038, p=0.003, and p < 0.001, respectively (Table 6). 

Table 7: Predictors of Good Visual Outcome Following Silicone Oil Removal: 
	
	Univariate Analysis
	Multivariable Analysis

	Variables
	CRR (95% CI)
	P VALUE
	ARR (95% CI)
	P VALUE

	Sex
	
	
	
	

	Male
	0.79(0.58-1.06)
	0.123
	
	

	Female
	Ref
	
	
	

	Presence of PVR
	
	
	
	

	Yes
	0.52(0.25-1.07)
	0.075
	
	

	No
	Ref
	
	
	

	Type of retinal detachment
	
	
	
	

	RRD
	2.02(0.73-5.59)
	0.175
	
	

	TRD
	Ref
	
	
	

	Macula off status
	
	
	
	

	Yes
	0.93(.59-1.46)
	0.749
	
	

	No
	Ref
	
	
	

	Lens status before RDS
	
	
	
	

	Phakia
	1.26(0.75-2.12)
	0.380
	
	

	Aphakia
	0.80(0.23-2.61)
	0.715
	
	

	Lens opacity
	0.98(0.68-1.44)
	0.954
	
	

	VA before RDS
	
	
	
	

	≤ 1 LogMAR
	1.09(0.73-1.65)
	0.656
	
	

	>1 LogMAR
	Ref
	
	
	

	VA before SOR
	
	
	
	

	≤ 1 LogMAR
	1.74(1.28-2.37)
	<0.001
	1.71(1.31-2.23)
	<0.001

	>1 LogMAR
	Ref
	
	Ref
	

	Duration of tamponade
	
	
	
	

	Less than 3 months
	1.24(.88-1.73)
	
	
	

	Between 3 and 6 months
	Ref
	
	
	

	More than 6 months
	0.87(0.58-1.32)
	0.525
	
	

	Retinal re-detachment
	Ref
	
	
	

	Yes
	0.34(.21-0.55)
	<0.001
	0.33(0.20-0.54)
	<0.001

	No
	Ref
	
	Ref
	



Multivariable analysis showed baseline VA before SOR and retinal re-detachment were statistically significant for visual outcome. Retinal re-detachment reduced the likelihood of a good visual outcome by 67% (ARR: 0.33, 95% CI: 0.20- 0.54, p< 0.001). A good baseline VA (≤ 1 LogMAR) was 1.7 times more likely to give a good visual outcome post SOR (ARR: 1.71, 95% CI: 1.31- 2.23, p<0.001) (Table 7). 

3.3 Anatomical Outcome following Silicone Oil Removal in Retinal Detachment Surgery
To evaluate the anatomic outcome following silicone oil removal, two levels of analysis were conducted. First, the relationship between selected clinical variables and anatomical outcome (re-attached versus re-detached retina) was examined using a chi-square test to identify statistically significant associations (Table 8). Second, univariate and multivariable analysis were performed to determine independent predictors of anatomical success or failure (Table 9).
[bookmark: _Toc202821843] Table 8: Associations between Clinical Variables and Anatomic Outcome following Silicone Oil Removal (Chi-Square Analysis)
	Variables
	Retinal re-detachment                (n =77)
	Retinal re-attachment             (n =154)
	χ2
	P value

	Age (years), Median (IQR)
	77 (47-68.50)
	154 (41-65)
	
	0.834

	Age group
	
	
	
	

	Less than 18 years
	4(44.4)
	5(55.6)
	
	

	Between 18 and 60 years
	39(34.2)
	75(65.8)
	
	

	More than 60 years
	34(31.5)
	74(68.5)
	0.706
	0.703

	Sex (Male, %)
	
	
	
	

	Male
	55(36.4)
	96(63.6)
	
	

	Female
	22(27.5)
	58(72.5)
	1.875
	0.171

	Laterality
	
	
	
	

	Right
	33(28.0)
	85(72.0)
	
	

	Left
	44(38.9)
	69(61.1)
	3.127
	0.077

	Time to primary surgery from the onset of symptoms
	
	
	
	

	<7 days
	10(41.7)
	14(58.3)
	
	

	>7 days
	67(32.4)
	140(67.6)
	0.837
	0.360

	Macula off status
	
	
	
	

	Yes
	7(21.2)
	26(78.8)
	
	

	No
	70(35.4)
	128(64.6)
	2.545
	0.111

	Lens status before RDS
	
	
	
	

	Phakia
	5(23.8)
	16(76.2)
	
	

	Pseudophakia
	20(37.7)
	33(62.3)
	
	

	Aphakia
	1(16.7)
	5(83.3)
	
	

	Lens opacity
	51(33.8)
	100(66.2)
	2.083
	0.555

	Type of RD
	
	
	
	

	RRD
	55(35.9)
	98(64.1)
	
	

	TRD
	22(28.2)
	56(71.8)
	1.394
	0.238

	Myopia
	
	
	
	

	Yes
	3(11.5)
	23(88.5)
	
	

	No
	74(36.1)
	131(63.9)
	6.263
	0.012

	Presence of PVR
	
	
	
	

	Yes
	13(50.0)
	13(50.0)
	
	

	No
	64(31.2)
	141(68.8)
	3.662
	0.05

	Duration of tamponade
	
	
	
	

	< 3 months
	25(34.72)
	47(65.28)
	
	

	Between 3 and 6 months
	35(37.23)
	59(62.77)
	
	

	> 6 months
	17(26.15)
	48(73.85)
	2.214
	0.331


[bookmark: _Toc202821844][bookmark: _Hlk202809404][bookmark: _Hlk201525918]After SOR, 66.7% of eyes maintained stable retinal reattachment, while 33.3% developed retinal re-detachment. Chi-square analysis showed a significant association with the presence of PVR and myopia to retinal re-detachment with statistically significant values of p=0.05 and 0.012, respectively (Table 8). 
Table 9: Predictors of Retinal Re-detachment after Silicone Oil Removal
	
	Univariate Analysis
	Multivariable Analysis

	
	CRR(95% CI)
	P VALUE
	ARR(95% CI)
	P value

	Sex (Male, %)
	
	
	
	

	Male
	1.32( 0.87-2.00)
	0.184
	
	

	Female
	Ref
	
	
	

	Presence of PVR
	
	
	
	

	Yes
	1.60( 1.03-2.45)
	0.034
	1.57(0.99-2.46)
	0.05

	No
	Ref
	
	
	

	Type of RD
	
	
	
	

	RRD
	1.59(0.57-4.42)
	0.373
	
	

	TRD
	Ref
	
	
	

	Myopia
	
	
	
	

	Yes
	0.32( 0.11-0. 94)
	0.039
	0.32(0.11-0.94)
	0.04

	No
	Ref
	
	Ref
	

	Duration of tamponade
	
	
	
	

	< 3 months
	0.93(0.62- 1.41)
	0.740
	0.90(0.60-1.35)
	0.605

	Between 3 and 6 months
	Ref
	
	Ref
	

	> 6 months
	0.70(0.43-1.14)
	0.155
	0.76(0.47-1.25)
	0.289



Multivariable analysis found preoperative PVR increased risk for retinal re-detachment (ARR: 1.57, 95% CI: 0.99- 2.46, p= 0.05), whereas myopia was 68% less likely to cause retinal re-detachment (ARR: 0.32, 95% CI: 0.11- 0.94, p= 0.04) (Table 9).

[bookmark: _Hlk202809424]3.4 Complications Post Silicone Oil Removal
The table below displays the occurrence of complications at various time periods following the removal of silicone oil.
[bookmark: _GoBack]Table 10: Incidence and Timing of Adverse Events following Silicone Oil Removal
	Complications
	Frequency
	Incidence of complications after SOR
	 Duration from SOR

	
	

n
	

(%)
	<3 month
	3-6 months
	>6 months

	
	
	
	n (%)
	n (%)
	n (%)

	Retinal re-detachment
	77
	33.3
	25(32.5)
	35(45.5)
	17(22.1)

	Cystoid macular edema
	34
	14.8
	7(20.6)
	13(38.2)
	14(41.2)

	Epiretinal membrane formation
	28
	12.1
	12(42.8)
	7(25.0)
	8(28.6)

	Ocular hypertension
	24
	10.4
	9(37.5)
	6(25.0)
	8(33.3)

	Keratopathy
	17
	7.5
	1(5.9)
	6(35.3)
	9(52.9)

	Hypotony
	17
	7.5
	13(76.5)
	1(5.9)
	3(17.6)



Among the 231 eyes, the most common complications were retinal re-detachment (33.3%), cystoid macula oedema (14.8%), epiretinal membrane formation (12.1%), ocular hypertension (10.4%), keratopathy (7.5%), and hypotony (7.5%) (Table 10). 


4. Discussion
This study involved 231 eyes of patients who underwent SOR after RDS at the KCMC Eye Department from January 2020 to December 2023. The study evaluated surgical outcomes, factors associated with good visual acuity and retinal re-detachment, and determined the complications following SOR post-RDS. 

Visual outcome
Functional success post SOR was achieved in 42% of eyes. The relatively low proportion of eyes achieving good functional vision in our cohort likely reflects the high burden of complex retinal pathology (such as TRD, PVR), delayed presentation for primary RDS, and post-operative complications. These factors may have contributed to macular damage, reduced visual potential, and delayed visual rehabilitation. Contrasting findings were reported in studies by Hu et al. (2020), Tareen et al. (2019), and Tangpontirak et al. (2022), who reported a higher success rate, which ranged from 57.1% to 82.5%, possibly due to factors such as longer tamponade duration and different inclusion criteria employed in their studies.
Good baseline VA before SOR was associated with a 1.7-fold increased likelihood of achieving a good visual outcome post-SOR (ARR 1.71, 95% CI: 1.31-2.23, p < 0.001). Similar findings have been noted in studies by Ata-ur-Rasool et al. (2017), Issa R et al. (2018), Ismail et al. (2019), Saleh, Fleissig, Barr (2020), Hu et al. (2020), and Gisquet et al. (2024). Eyes with better VA before SOR were likely to have intact photoreceptors and less ischemic damage, reinforcing the importance of timely intervention and early visual rehabilitation. In our study, 89.6% of eyes came late for primary RDS, which could have reflected the limited functional success in our setting. 
Retinal re-detachment reduced the likelihood of achieving a good visual outcome by 67% (ARR: 0.33, 95% CI: 0.20- 0.54, p<0.001). In our cohort, only 27% of the eyes with retinal re-detachment after SOR achieved a good visual outcome. Poor visual outcomes in this study may be attributed to the PVR, which may cause tractional forces leading to retinal distortion. Additionally, RD may have caused photoreceptor cell damage and progressive macular dysfunction secondary to hypoxia and subretinal fluid accumulation, which may have caused poor vision. The statistical finding aligns with Schloda, Egger, and Lakits (1997) reporting that 38.1% of eyes with retinal re-detachment had more than one-line deterioration on Snellen visual acuity. Similarly, Gisquet et al. (2024) found that eyes with recurrent RD had significantly poorer final BCVA compared to those without re-detachment (p < 0.01). Park et al. (2014) in Korea also demonstrated that retinal re-detachment was significantly associated with worsening vision and a lower rate of visual improvement. Likewise, Teke et al. (2014) noted better visual outcomes in eyes that remained attached compared to those that re-detached (p < 0.001).



Anatomical outcome
In our cohort, the retina remained attached in 66.7% of the eyes, whereas 33.3% developed a re-detachment after SOR. This modest success rate was lower than expected and may reflect a high proportion of eyes with PVR cases, advanced TRD cases, and delayed presentation for primary RDS in our setting. A comparable success rate of 70% was reported in a study by Ata-ur-Rasool et al. (2017). In contrast, higher anatomic success rates, ranging from 80% to 96.5% were reported by Brănişteanu et al. (2017), Zafar et al. (2013), Dhalla et al. (2016), Choudhary et al. (2016), and Clement et al. (2024), which could be attributed to more selective inclusion criteria. In this study, 77 eyes experienced re-detachment, and 23 eyes underwent a second retinal detachment surgery. Of these, 14 eyes had retinal reattachment, while 9 experienced re-detachment after a second SOR, and all eyes with re-detachment subsequently required reinjection of silicone oil. 
Pre-operative PVR increased the risk of retinal re-detachment significantly (ARR: 1.57, 95% CI: 0.99-2.46, p = 0.05). Similar findings have been reported in China by Hu et al (2020) and in Tanzania by Dhalla et al. (2016), who found PVR grades B or worse to be a significant predictor of re-detachment. In this study, re-detachment was noted in half of the eyes with PVR, compared with only 31.2% in eyes without PVR. 
Myopia unexpectedly emerged as a protective factor on both univariate and multivariable analyses (ARR: 0.32, 95% CI: 0.11- 0.94, p = 0.04). This may be due to these eyes already undergone prophylactic treatment with panretinal photocoagulation, cautious surgical manipulation, longer tamponade retention, and closer postoperative surveillance. Contrasting findings were noted in a study done by He et al (2018), where myopia, particularly high myopia, was observed to be a significant risk factor for retina re-detachment after SOR.

Post-operative complications
Cystoid macular edema developed in 14.8% of eyes. Among affected eyes, the majority of cases, 41.2% of eyes, were diagnosed more than six months after SOR, whereas 38.3% eyes presented between three and six months. Issa et al. reported an incidence of only 2%. The high incidence in our study could have been in response to inflammation due to the combined cataract extraction surgery during SOR (64.9%). All eyes with CME were clinically examined and investigated, and managed with intravitreal bevacizumab or orbital floor triamcinolone and followed up for clinical progress. 
Epiretinal membrane formation developed in 12.1% eyes, with most cases (42.8%) occurring within 3 months of SOR, yet a substantial proportion (28.6%) appeared beyond 6 months. The finding is similar to a study done by Abu-Yaghi et al in 2020 (12.9%).  In this study, 10 patients who had consented underwent ERM peeling. 
Postoperative ocular hypertension occurred in 10.4% of eyes. Incidence peaked within the first three months (37.5%), declined slightly at three to six months, and rose again beyond six months (33.3%). The biphasic pattern likely reflects early obstruction of the trabecular meshwork by emulsified oil droplets and later steroid-induced intraocular pressure rise. Studies by Issa et al. (2020), Shah et al. (2018), and  Halberstadt et al. (2006) reported similar incidences between 9.4% and 13%. All eyes with ocular hypertension in this study were medically treated with anti-glaucoma medicines. Refractory cases were treated with cytophotocoagulation (n=2) or retrobulbar alcohol injection for a painful and blind eye (n=1). 
Keratopathy occurred in 7.5% of the eyes, with the majority of cases (52.9%) presenting beyond six months following SOR. The keratopathy in this study included the presence of band keratopathy, epithelial defects, corneal decompensation, and microcystic corneal edema. In the study, the keratopathy may have arisen due to the prolonged contact of silicone oil with the cornea, as silicone oil was found in the anterior chamber of 8 eyes (3.5%). A comparable incidence was reported by Issa et al. (2018) with a slightly higher incidence of 9.9% (11 eyes). In the study, the eyes with keratopathy had been referred to our corneal specialist for further medical attention.  
Postoperative hypotony of IOP < 9 mmHg was observed in 7.5%. In most eyes (76.5%), hypotony occurred within 3 months of SOR; however, 17.6 % emerged after 6 months following SOR, and one eye ended up with phthisis bulbi. In the study, after SOR, 4 eyes with hypotony underwent silicone oil reinjection; the remaining eyes were monitored closely. Early hypotony likely reflected wound integrity issues or occult leakage, whereas late onset could suggest ciliary body insufficiency. Issa R et al. (2020) and Zafar et al. (2013) reported comparable incidences of 7.9% and 7.3%, respectively. 
 

4. Conclusion

Silicone oil removal after complex retinal detachment surgery at KCMC resulted in a respectable anatomical success rate of 66.7%, yet functional recovery was limited, with only 42% achieving good visual acuity (≤ 1 LogMAR) at six months post-silicone oil removal. The most common complications following silicone oil removal include retinal re-detachment (33.3%), cystoid macula edema (14.8%), epiretinal membrane formation (12.1%), ocular hypertension (10.4%), keratopathy (7.5%), and hypotony (7.5%).
Good baseline visual acuity and retinal re-attachment after silicone oil removal were significantly associated with good visual outcome. Proliferative vitreoretinopathy emerged as a key risk factor for retinal re-detachment. Surprisingly, pre-existing myopia was linked to a reduced risk of re-detachment.
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