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	ABSTRACT:
Aims: Assessment of clinical characteristics, efficacy of treatment, and pre-operative factors associated with the anatomical and functional outcome of patients who underwent tractional retinal detachment surgery at KCMC
Study design:  A hospital-based prospective cohort study.
Place and Duration of Study: Sample: Department of Ophthalmology, KCMC hospital, between July 2024 to July 2025.
[bookmark: _Hlk214100928]Methodology: A total of 100 patients who underwent surgery for tractional retinal detachment (TRD) were included in the study. Data on sociodemographic and clinical characteristics were collected from patients who underwent TRD surgery. Statistical analyses were performed using Stata version 15 (StataCorp, College Station, TX), and GraphPad prism software was used to generate figures. Chi-square tests and logistic regression were used to assess associations between independent variables and surgical outcomes. Results were reported with a 95% confidence level, and statistical significance was set at p < 0.05.
Results: The study included 100 patients, predominantly male (72%), with a median age of 55 years. Most patients presented late, with symptoms persisting for more than four weeks, and 80% had severe visual loss at presentation. Diabetes mellitus was the leading risk factor, present in over half of the cases. Floaters and flashes were the most common presenting symptoms. Pars plana vitrectomy with silicone oil tamponade achieved a higher anatomical success rate (68.9%) compared to gas tamponade (60%). Favorable surgical outcomes were significantly associated with good preoperative visual acuity (OR = 0.170; p = 0.002), local residency (OR = 5.750; p = 0.001), history of diabetes mellitus (OR = 4.000; p = 0.003), and silicone oil use (OR = 4.547; p = 0.001). Postoperative mean logMAR visual acuity improved significantly from 2.14 to 1.00 (p < 0.001). Macular status at presentation also influenced visual recovery.
Conclusion: In this setting, tractional retinal detachment predominantly affected middle-aged males, often presenting at advanced stages due to delayed access to care. Silicone oil tamponade achieved superior anatomical success in complex cases. Early detection especially among high-risk individuals,.and timely intervention is crucial. As delays increase photoreceptor damage, subretinal fibrosis, and reduce the likelihood of successful retinal reattachment. Access to specialized eye-care services needs to be improved to reduce late presentation.
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1. INTRODUCTION
Retinal detachment (RD) is a vision-threatening condition characterized by the separation of the neurosensory retina from the underlying retinal pigment epithelium (RPE). This separation interrupts the supply of oxygen and nutrients essential for photoreceptor survival and, if untreated, may result in irreversible vision loss, particularly when the macula is involved.¹˒²
RD is broadly categorized into rhegmatogenous, tractional, and exudative types. Rhegmatogenous RD, the most common form, arises when retinal breaks allow fluid to accumulate beneath the retina. Exudative RD occurs due to subretinal fluid leakage, commonly associated with inflammatory or neoplastic processes. Tractional retinal detachment (TRD), the focus of this study, results from fibrovascular membranes exerting traction on the retina in the absence of a tear, most frequently as a complication of proliferative diabetic retinopathy (PDR).²˒⁴. TRD typically progresses slowly, with patients often remaining asymptomatic until the macula is affected, leading to gradual and painless vision loss. In contrast to rhegmatogenous RD, flashes and floaters are uncommon. Diagnosis may be complicated by vitreous hemorrhage, obscuring visualization of the fundus; however, optical coherence tomography and careful examination of the fellow eye (e.g., signs of incomplete posterior vitreous detachment) can assist in early detection.⁵
Globally, TRD affects an estimated 2 per 100,000 people.⁶ Diabetes mellitus is the predominant risk factor, although other conditions such as high myopia, sickle cell disease, ocular trauma, and prior cataract surgery also increase susceptibility. Notably, diabetic retinopathy contributes to approximately 17% of TRD cases and shows a significant association with previous cataract surgery.⁶˒⁷ According to early reports from the Diabetic Retinopathy Study, risk factors for vision loss include vitreous hemorrhage, neovascularization, optic disc involvement, and severe angiogenesis.⁶
In sub-Saharan Africa, the burden of TRD is amplified by delayed presentation, limited diagnostic capacity, a shortage of trained vitreoretinal specialists, and high treatment costs. TRD accounts for up to 25.7% of all RD cases in the region, with bilateral involvement frequently reported.⁸ More than 90% of patients in East Africa present with macula-off detachment, often after symptoms persist for over one month, resulting in poorer prognoses.⁷
Despite these challenges, early diagnosis and timely surgical intervention can achieve favorable outcomes, with anatomical success rates exceeding 88% even in resource-limited settings.⁴˒⁹ Nevertheless, access to care remains inconsistent, and region-specific outcome data are scarce. At Kilimanjaro Christian Medical Centre (KCMC) in Tanzania, average number of patients visiting the eye department is approximately 33,962 per annum (hospital records, 2020) managed annually, highlighting the substantial clinical burden.¹⁰. This study, therefore, aimed to characterize the clinical features, surgical outcomes, and preoperative predictors of recovery among TRD patients treated at KCMC. The findings are intended to guide improved management strategies for TRD in similar resource-limited settings.
2. MATERIAL AND METHODS

2.1 Study Site, Design, and Population
This was a prospective cohort study conducted at Kilimanjaro Christian Medical Centre (KCMC) in Moshi, Tanzania, between July 2024 and July 2025. KCMC is a 650-bed tertiary referral hospital that serves more than 500 patients daily and is recognized for its established research infrastructure and specialized ophthalmic services. The study population included all patients diagnosed with tractional retinal detachment (TRD) who underwent surgical management at KCMC during the study period. Eligible participants were consecutively recruited from Kilimanjaro and neighboring regions. 
2.2 Sample Size and Sampling Procedures
A total of 100 patients diagnosed with tractional retinal detachment (TRD) and undergoing surgery at KCMC during the study period were enrolled. Although formal sample size calculations based on expected outcome proportions might have suggested a larger cohort, the study was designed to include all eligible patients presenting within the one-year timeframe, thereby reflecting the accessible study population. Participants were consecutively recruited from Kilimanjaro and neighboring regions to enhance representativeness. Consecutive sampling minimized selection bias and enabled systematic assessment of preoperative characteristics, intraoperative findings, surgical outcomes, and postoperative recovery within this cohort.

2.3 Data Collection Tools and Procedures 
Data were collected prospectively using a data collection sheet available in both English and Swahili. The tool included demographic characteristics (including age, sex, place of residence), clinical history such as history of diabetes mellitus, duration of symptoms, and surgical details. Preoperative, intraoperative, and postoperative outcomes were systematically documented. Visual acuity was tested using the Snellen chart and converted to logMAR, while intraocular pressure (IOP) was measured with a Tonometer (I-care 100). Optical Coherence Tomography (OCT) was performed using a time-domain OCT machine (Carl Zeiss, PRIMUS 200, REF 000000-2162-427) to measure central macular thickness and detect retinal detachment before and after vitreoretinal surgery. Also, Fundoscopy was done using a 90 Diopter lens with a Haag-Streit slit lamp bimicroscope (Switzerland) preoperatively and postoperatively to assess the reattachment success. Participants were followed at predetermined postoperative intervals to evaluate retinal reattachment and visual recovery. 

2.4 Participant Recruitment
Patients diagnosed with tractional retinal detachment (TRD) and scheduled for surgery at KCMC were consecutively enrolled after providing written informed consent. Prior approval for the study was obtained from the Eye Department, and clinical staff were briefed to facilitate the identification of eligible participants. Recruitment and data collection were conducted in a designated area within the Eye Department to ensure both privacy and adherence to standardized procedures. Only patients who met the predefined inclusion criteria and were able to provide informed consent were enrolled in the study.

2.5 Ethical Considerations
Ethical approval for this study was obtained from the Kilimanjaro Christian Medical Centre University Research Ethics Committee (approval number: PG16/2024). Written informed consent was obtained from all participants before enrollment. To maintain confidentiality, data were collected and analyzed anonymously, with all records de-identified using numerical codes. Participant privacy was safeguarded during clinical assessments and data collection procedures.

2.6 Data Analysis
Data were analyzed using Stata version 15 (StataCorp, College Station, TX, USA), and figures were generated with GraphPad Prism (GraphPad Software, San Diego, CA, USA). Descriptive statistics were used to summarize patient demographics, clinical characteristics, and surgical outcomes. Continuous variables were expressed as means (± standard deviation) or medians (interquartile range), depending on distribution, while categorical variables were presented as frequencies and percentages. Comparisons of preoperative and postoperative outcomes were performed using paired t-tests or Mann–Whitney U tests, as appropriate. Univariate logistic regression was applied to identify factors associated with anatomical and functional outcomes. Variables with p < 0.20 in univariate analysis were included in multivariable logistic regression models to control for potential confounders. Results were reported as adjusted odds ratios (aORs) with 95% confidence intervals (CIs). Statistical significance was set at p < 0.05.



3. RESULTS 

3.1 Demographic and Clinical Characteristics of participants 
A total of 100 patients who underwent surgery for tractional retinal detachment (TRD) were included in the study. The majority were male (72%), with a median age of 55 years (interquartile range [IQR]: 39–62). Most participants (82%) were residents of Tanzania. Detailed demographic and clinical characteristics are presented in Table 1. With regard to clinical presentation, 60% of patients reported symptoms lasting more than four weeks prior to presentation. Poor vision at presentation was common (80%), while 64% reported floaters and 60% reported flashes of light. More than half of the participants (56%) had a history of diabetes mellitus, 24% had undergone previous ocular surgery, and 20% reported prior ocular trauma. Smaller proportions of patients had uveitis (4%) or retinal vascular occlusion (12%). These findings are summarized in Table 1.

Table 1: Demographic and Clinical characteristics of patients who underwent surgery for tractional retinal detachment (N =100)
	Variable
	  Frequency (n)
	   Percentage (%)

	Demographic characteristics
	
	

	Age
	
	

	       Median age in years (IQR) 55(39-62)   
	
	

	Sex
	
	

	Male                                                                                                                           
	72
	72.0

	Sex                                                   
	28
	28.0

	Residence
	
	

	Within Tanzania                                          
	82
	82.0

	Outside Tanzania                         
	18
	18.0

	Clinical characteristics
	
	

	Duration of symptom
	
	

	< 4weeks                                             
	40
	40.0

	>4weeks    
	60
	60.0

	Presenting Symptoms
	
	

	Floaters                                                    
	
	

	Yes
	64
	64.0

	No                                                     
	36
	36.0

	Flashes of light
	
	

	Yes                                                          
	60
	60.0

	No
	40
	40.0

	Poor vision
	
	

	Yes
	80
	80.0

	No
	20
	20.0

	Diabetes Mellitus
	
	

	Yes
	56
	56.0

	No
	44
	44.0

	Ocular Surgery
	
	

	Yes                                                                  
	24
	24.0

	No
	76
	76.0

	Eye Trauma
	
	

	Yes
	20
	20.0

	No
	80
	80.0

	Sickle Cell Disease
	
	

	Yes
	0
	0

	No
	100
	100.0

	Uveitis
	
	

	Yes
	4
	4.0

	No
	96
	96.0

	Retina Vascular Occlusion
	
	

	Yes
	12
	12.0

	No
	88
	88.0


IQR: Interquartile range

[bookmark: _Hlk214973187]3.2 Pre-operative, Intraoperative, and Post-operative Characteristics of the Patient Who Underwent Traction Retinal Detachment Surgery (TRD)

Pre-operative evaluation showed that lens opacity was present in 20% of participants, and anterior chamber cells were also observed in 20%. The macula was attached (“macula on”) in 20% of cases, while rubeosis iridis was noted in 8% of patients. Proliferative diabetic retinopathy (PDR) was identified in 20% of the cohort, whereas the remaining 80% exhibited non-proliferative disease. Additional baseline characteristics are presented in Table 2.

During surgery, 68% of patients underwent intervention more than four weeks after their initial presentation. Silicone oil tamponade was used in the majority of cases (90%), while gas tamponade was utilized in 10%. Intraoperative complications were uncommon, with lens touch occurring in 4% and floppy iris syndrome reported in 1% of patients (Table 2).
Post-operatively, successful macular reattachment was achieved in 72% of patients. Mean postoperative visual acuity improved to 1.0 ± 0.2 logMAR (range: 0.6–1.3), and the mean intraocular pressure was 11.8 ± 2.4 mmHg (range: 7.0–17.0) (Table 2).
Table 2: Pre–operative, Intraoperative, and Post-operative Characteristics of the patient who underwent traction retinal detachment surgery (N=100)
	Variable
	Frequency(n)
	Percentage (%)

	Pre–operative characteristics
	
	

	Visual acuity in mean (SD)  
	2.4(1.0)
	

	Range                                        
	0.3-4.0
	

	 IOP (mmhg) in mean (SD)
	11.2(4.8)
	

	 Range              
	3.0-22.0
	

	CFT (Micrometer)
	
	

	CFT in mean (SD)                               
	358.6(207.4)
	

	Range
	250.0-1314
	

	Macula Volume (Micrometer3)
	
	

	Macula Volume in mean (SD) 
	358.6(207.4)
	

	 Range               
	250.0-1314
	

	Rubeosis
	
	

	Yes                                                          
	8
	8.0

	No
	92
	92.0

	Lens Opacity
	
	

	Yes
	32
	20.0

	     No
	68
	80.0

	Anterior Chamber Cells
	
	

	Yes
	20
	20.0

	      No
	80
	80.0

	Macula On
	
	

	Yes                                                                  
	20
	20

	No
	80
	80

	Vitreous Hemorrhage
	
	

	Yes
	8
	56.0

	     No
	92
	44.0

	Proliferative Diabetic Retinopathy
	
	

	Yes
	56
	20.0

	No
	44
	80.0

	[bookmark: _Hlk214485823]Intraoperative characteristics
	
	

	Duration of the intervention of surgery
	
	

	 < 4weeks
	32
	32.0

	 > 4weeks 
	68
	68.0

	Tamponade
	
	

	Gas                                                                                                                          
	10
	10.0

	Silicone Oil                                                 
	90
	90.0

	Intraoperative complication
	
	

	Lens touch
	4
	4.0

	No                        
	96
	96.0

	Intraoperative complication
	
	

	Floppy iris syndrome                                         
	1
	1.0

	No
	98
	98.0

	Post–operative characteristics
	
	

	Visual acuity in mean (SD)    
	1.0(0.2)
	

	       Range                                                                                                     
	0.6-1.3
	

	IOP (mmHg) in mean (SD)
	11.8(2.4)
	

	Range              
	7.0-17.0
	

	CFT (Micrometer)
	
	

	        CFT in mean (SD)         
	305.3(116.5)
	

	        Range
	240.0 -700.0
	

	Macula Volume (Micrometer3)
	
	

	        Macula Volume in mean (SD) 
	10.5(6.4)
	

	         Range               
	6.0-34.0
	

	Lens Opacity
	
	

	     Yes
	16
	16.0

	     No
	84
	84.0

	Macula On (reattachment)
	
	

	    Yes
	72
	72.0

	    No
	28
	28.0


(Abbreviations: IOP – Intraocular pressure; SD-Standard deviation; CFT- central foveal thickness)

Silicone oil tamponade achieved a slightly higher macular reattachment rate (68.9%) compared with gas (60%), suggesting superior anatomical outcomes Silicone oil tamponade achieved a higher reattachment rate (68.9%) compared to gas tamponade (60.0%), suggesting slightly better anatomical outcomes (Figure 1).
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Figure 1: Bar chart showing the efficacy of the treatment of patients who underwent traction retinal detachment surgery
3.3 Factors Associated with Anatomical Outcome
Crude analysis revealed that early surgery (<4 weeks) was significantly associated with higher odds of anatomical success (cOR = 4.9; 95% CI: 1.55–15.53; p = 0.007). Diabetes mellitus was associated with a reduced likelihood of success (cOR = 0.46; p = 0.085), though this was not statistically significant. Multivariate analysis identified early surgery as the only independent predictor of anatomical success (AOR = 5.52; 95% CI: 1.69–18.01; p = 0.005) (Table 3).

Table 3: Factors associated with the anatomical success of patients who underwent traction retinal detachment (N=100)
	Factors
	Anatomic success
	cOR 95% CI
	P-Value
	aOR 95% CI
	P-Value

	
	Yes (%)
	No (%)
	
	
	
	

	Age
	
	
	
	
	
	

	Median (IQR)
	51
(55-59)
	31.5
(55.5-65.5)
	
	0.5608*
	-
	

	Age group
	
	
	
	
	
	

	18-45
	21(77.8)
	6(22.2)
	1
	
	1
	

	> 46
	26(35.6)
	47(64.4)
	0.51 (0.18-1.44)
	0.207
	0.45(0.15-1.34)
	0.154

	Sex                     
	
	
	
	
	
	

	Male              
	48(66.7)
	24(33.3)
	1
	
	
	

	Female                    
	20(71.4)
	8(28.6)
	1.25 (0.48-3.24)
	0.647
	-
	

	Duration of symptom
	
	
	
	
	
	

	  <4 Weeks
	28(70.0)
	12(30.0)
	1.67 (0.49-2.76)
	0.726
	-
	

	  > 4Weeks
	40(66.7)
	20(33.3)
	1
	
	
	

	Ocular surgical history
	
	
	
	
	
	

	        Yes
	16(66.7)
	8(33.3)
	0.92 (0.35-2.45)
	0.872
	-
	

	         No
	52(68.4)
	24(31.6)
	1
	
	
	

	Hypertension
	
	
	
	
	
	

	Yes
	28(65.1)
	15(34.9)
	0.79 (0.34-1.95)
	0.592
	-
	

	No
	40(70.2)
	17(28.8)
	1
	
	
	

	Diabetes Mellitus
	
	
	
	
	
	

	[bookmark: _Hlk200544753]Yes
	32(60.4)
	21(39.6)
	0.46 (0.19-1.11)
	0.085
	0.21(0.18-1.13)
	0.089

	 No
	36(76.6)
	11(23.4)
	1
	
	1
	

	RVO
	
	
	
	
	
	

	Yes
	8(66.7)
	4(33.3)
	0.93 (0.26-3.36)
	0.916
	-
	

	 No
	60(68.2)
	28(31.8)
	1
	
	
	

	Uveitis
	
	
	
	
	
	

	Yes
	2(40.0)
	3(60.0)
	0.29 (0.05-1.84)
	0.191
	-
	

	No
	66(69.5)
	29(30.5)
	1
	
	
	

	Time-frame intervention
	
	
	
	
	
	

	< 4 Weeks
	28(87.5)
	4(12.5)
	4.9 (1.55-15.53)
	0.007
	5.52(1.6918.01)
	0.005

	 >4Weeks
	40(58.8)
	28(41.2)
	1
	
	1
	

	Tamponade
	
	
	
	
	
	

	[bookmark: _Hlk200324532][bookmark: _Hlk200551212]Silicon Oil
	62(68.9)
	28(31.1)
	1.48(0.38-5.64)
	0.569
	-
	

	Gas
	6(60.0)
	4(40.0)
	1
	
	
	


* Wilcoxon rank-sum (Mann-Whitney) test, Statistical significance, p value <0.05; (Abbreviations: VA - Visual Acuity; cOR- Crude Odds Ratio; aOR- Adjusted Odds Ratio).


3.4 Factors Associated with Functional Outcomes
Patients residing outside Tanzania were more likely to achieve favorable postoperative visual outcomes (odds ratio [OR] = 5.67; 95% confidence interval [CI]: 1.22–26.28; p = 0.027). Conversely, a history of diabetes mellitus was significantly associated with poorer visual outcomes (OR = 0.34; 95% CI: 0.14–0.81; p = 0.015). Preoperative macula-on status was a strong predictor of better visual outcomes (OR = 11.4; 95% CI: 4.08–31.8; p < 0.0001). Multivariate analysis confirmed that residence, diabetes status, and macula status were independent predictors of functional success. Patients with macula-on detachment were nearly 10 times more likely to achieve good visual outcomes (AOR = 9.78; 95% CI: 3.03–31.53; p < 0.001) (Table 4). 

Table 4: Factors Associated with the Functional Success of Patients Undergoing Traction Retinal Detachment Surgery
	Factors
                                     
	Good VA
> 6/60
	Poor VA
 < 6/60
	cOR (95% CI)
	P-value
	aOR (95% CI)
	P-value

	  Age  
	n(%)
	n(%)
	
	
	
	

	18-45
	18(66.67)
	9(33.3)
	
	
	
	

	> 45
	46(63.0)
	27(36.99)
	0.52(0.18-1.44)
	0.207
	-
	

	Sex
	
	
	
	
	
	

	Male
	48(66.7%)
	24(33.3%)
	
	
	
	

	Female
	166(57.1%)
	12(42.86%)
	0.67(0.27-1.63)
	0.374
	-
	

	Residence
	
	
	
	
	
	

	Within Tanzania
	48(58.5%)
	34(41.5%)
	
	
	1
	

	Outside Tanzania
	16(88.9%)
	2(11.1%)
	5.67(1.22-26.28)
	0.027
	5.36(1.0726.83)
	0.041

	Duration of symptom
	
	
	
	
	
	

	  < 4 Weeks
	28(70.0%)
	12(30.0%)
	1.56(0.66-2.64)
	0.309
	-
	

	  > 4Weeks
	24(40.0%)
	36(60.0%)
	
	
	
	

	Diabetes Mellitus 
	
	
	
	
	
	

	    Yes
	28(52.8)
	25(47.2)
	0.34(0.14-0.81)
	0.015
	0.25(0.09-0.74)
	0.012

	    No
	36(76.6)
	11(23.4)
	
	
	1
	

	Ocular Surgery
	
	
	
	
	
	

	     Yes
	12(50.0%)
	12(50.0%)
	0.46(0.18-1.17)
	0.105
	-
	

	      No
	52(68.4%)
	24(31.6%)
	
	
	
	

	 Eye Trauma
	
	
	
	
	
	

	     Yes
	18(56.2)
	14(43.7)
	0.61(0.25-1.45)
	0.270
	-
	

	      No
	46(67.6)
	22(32.3)
	
	
	
	

	Macula On
	
	
	
	
	
	

	     Yes
	57(79,2)
	15(20.8)
	11.4(4.08-31.8)
	<0.001
	9.78(3.03,31.53)
	<0.001

	      No
	7(25.0)
	21(75.0)
	
	
	1
	

	Pre-operative VA
	
	
	
	
	
	

	Good VA
	11(60.6%)
	1(91.7)
	
	
	1
	

	Poor VA       
	53(60.23%)
	35(39.8%)
	0.14(0.02-1.11)
	0.063
	0.23(0.02-2.03)
	0.185

	Tamponade
	
	
	
	
	
	

	Silicone Oil
	58(64.4)
	32(35.6)
	1.21(0.78-0.31)
	0.28
	-
	

	Gas
	6(60.0)
	4(40.0)
	
	
	
	

	Vitrous hemorrhage
	
	
	
	
	
	

	Yes
	32(57.1%)
	28(31.1)
	0.50(0.14-1.17)
	0.109
	-
	

	 No
	32(72.7%)
	12(27.3%)
	
	1
	
	


(Abbreviations: VA - Visual Acuity; cOR- Crude Odds Ratio; aOR- Adjusted Odds Ratio
Statistical significance, p value <0.05

4. DISCUSSION
[bookmark: _Hlk215474880]This study provides a comprehensive evaluation of clinical characteristics, surgical outcomes, and predictors of recovery among patients undergoing surgery for tractional retinal detachment (TRD) at KCMC, Tanzania. Most presented late, with 60% reporting symptoms lasting more than four weeks and 80% exhibiting severe vision loss at presentation. Floaters and flashes were common symptoms, while more than half of the cohort had diabetes mellitus, reinforcing its central role in TRD pathogenesis. These findings align with previous reports from low-resource settings, where delayed presentation and advanced disease are commonly observed.¹¹˒¹² Delays in diagnosis, limited access to vitreoretinal specialists, and gaps in referral pathways underscore the need for public education, earlier diabetic retinopathy screening, and integration of diabetes and ophthalmic care in Tanzania. Such delays contribute to a greater burden of ocular complications. Studies have shown that the prevalence of diabetic retinopathy increases markedly with the duration of diabetes. Whereby after 20 years of disease, nearly 99% of individuals with type 1 diabetes and about 60% of those with type 2 diabetes develop some form of diabetic retinopathy¹⁸. Expanding vitreoretinal surgical capacity and increasing access to adjunctive therapies such as anti-VEGF agents could improve outcomes.¹¹˒¹².

[bookmark: _Hlk215474912]Surgically, silicone oil tamponade was used in 90% of cases and achieved higher macular reattachment rates (68.9%) than gas tamponade (60%), likely due to its prolonged tamponading effect in complex TRD cases.¹³ Anatomical success was influenced by disease severity, macular involvement, and duration of detachment. Mean postoperative visual acuity improved significantly from 2.14 to 1.00 logMAR (p < 0.001), with stable intraocular pressure. The macular reattachment rate in our study was 72%, which is consistent with previously published findings. Tokuc et al. (2025) reported a 74% complete macular reattachment rate following TRD surgery, closely aligning with our results ²⁰. In contrast, Storey et al. (2018) documented higher overall anatomical success, with 87.6% single-operation reattachment and a final reattachment rate of 92.6% ²¹. Storey et al.,(2018) and Sokol et al., (2019) reported high rate of anatomic success and low incidence of complications in patients undergoing diabetic TRD of primary reattachment with single surgery and persistent attachment was 98.6% in our series despite the severe pathology ²¹ ²² Their study also highlighted the influence of macula-involving detachments and tamponade choice on surgical outcomes, providing valuable context for interpreting macular reattachment rates in complex TRD cases. However, the median 37-day delay from symptom onset to surgery likely limited visual recovery, consistent with prior studies.¹⁶ Preoperative macula-on status strongly predicted better outcomes, emphasizing its prognostic significance.¹⁵ Systemic comorbidities, including proliferative diabetic retinopathy and rubeosis iridis, were associated with less favorable outcomes, highlighting the challenges in advanced disease.

Early surgical intervention within four weeks of symptom onset emerged as the sole independent predictor of anatomical success (aOR = 5.52; 95% CI: 1.69–18.01; p = 0.005). This finding supports previous evidence that delayed surgery increases photoreceptor loss and subretinal fibrosis, reducing the likelihood of successful reattachment.¹⁶˒¹⁷ While diabetes showed a trend toward poorer anatomical outcomes (aOR = 0.21; p = 0.089) and advanced age (>45 years) appeared to reduce success (aOR = 0.45), these associations were not statistically significant, possibly due to the relatively homogeneous age distribution and comorbidity profile in this cohort.¹³˒¹⁴

Functionally, preoperative macula-on status was the strongest predictor of favorable postoperative visual acuity (aOR = 9.78; 95% CI: 3.03–31.53; p < 0.001), underscoring the importance of early intervention before macular involvement.¹⁶˒¹⁸ Diabetes negatively affected visual recovery (aOR = 0.25; p = 0.012), reflecting the impact of systemic hyperglycemia on retinal ischemia and structural damage, which may limit functional gains despite anatomical success. Residence outside Tanzania was associated with better visual outcomes (aOR = 5.36; p = 0.041), potentially due to earlier presentation, better baseline health, or more efficient access to care, highlighting the influence of socioeconomic and referral factors.¹⁶. Preoperative visual acuity showed a non-significant trend in predicting postoperative vision, consistent with global reports that poor baseline vision limits final recovery, particularly in chronic or macula-off detachments.¹²˒¹⁶ 
These findings emphasize the critical importance of early detection, timely surgical intervention, and comprehensive management of systemic comorbidities in optimizing both anatomical and functional outcomes for TRD patients in resource-limited settings. Strengthening referral pathways, expanding vitreoretinal surgical capacity, and integrating systemic and ocular care could substantially improve patient prognosis.

5. CONCLUSION
The current study reinforces that preoperative factors, including macular status, detachment duration, and systemic disease, critically influence outcomes after TRD surgery. While silicone oil tamponade offers more anatomical advantages, broader improvements in early detection, access to specialized eye-care services and timely surgical intervention is essential. Also incorporating modern diagnostic technologies can facilitate earlier identification of disease biomarkers as delays increase photoreceptor damage, subretinal fibrosis, and reduce the likelihood of successful retinal reattachment.  Addressing these barriers is crucial for narrowing the outcome gap between resource-limited and developed healthcare settings.
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[bookmark: _Toc201405607]DEFINITION OF KEY TERMS
	Retinal detachment refers to the separation of the inner layers of the retina from the underlying retinal pigment epithelium (Frings A et al., 2016). 

	Retinal detachment surgery is a surgical procedure that involves reattaching the retina to its normal position in the eye and sealing any breaks or holes in the retina ( Keller J et al., 2016)

	Tractional retinal detachment (TRD) is a type of retinal detachment resulting from adhesions between the vitreous gel/fibrovascular proliferation and the retina (Keller J et al., 2016)
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	BCVA
	Best-Corrected Visual Acuity

	CI
	Confidence Interval

	DM
	Diabetes Mellitus

	IOP
	Intraocular Pressure

	KCMC
	Kilimanjaro Christian Medical Centre

	logMAR
	Logarithm of the Minimum Angle of Resolution

	NCDs
	Non-Communicable Diseases

	OCT
	Optical Coherence Tomography

	OR
	Odds Ratio

	PDR
	Proliferative Diabetic Retinopathy

	PPV
	Pars Plana Vitrectomy

	RD
	Retinal Detachment

	SD
	Standard Deviation

	SS
	Silicone Oil Tamponade

	TRD
	Tractional Retinal Detachment

	VA
	Visual Acuity

	VEGF
	Vascular Endothelial Growth Factor
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