




Epidemiology, clinical profile and factors associated with Poor visual outcome among children with closed globe injury in northern Tanzania (2020-2024)
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ABSTRACT 
	Background and Aim: Ocular trauma refers to injuries of the eye, its surrounding structures, or the orbit. It is a significant but often underrecognized cause of visual impairment and blindness, as it usually affects only one eye and is underreported in epidemiological studies. To assess, clinical profile, visual outcome, complications and factors associated with poor visual outcome among pediatric patients with closed-globe injuries in northern zone Tanzania.
Study design: A hospital-based retrospective cohort study
Place and Duration of Study: A 5 years study, conducted at Kilimanjaro Christian Medical Centre from January 2020 to December 2024.
Methodology: A total of 324 patients (332 eyes) aged 16years and below attending pediatric eye clinic at Kilimanjaro Christian Medical Centre (KCMC) hospital were enrolled. The final best corrected visual acuity (BCVA) was measured at the end of follow-up period, which was 3 months. A detailed medical history and ocular examination including visual acuity, slit-lamp biomicroscope and fundus examination, was obtained. Data analysis was done using Statistical Package for Social Sciences (SPSS) version 25.
Results: The prevalence of closed globe injury among total ocular trauma cases were (33.7%), the mean age at presentation was 7 ± 4 years, male were 2.4 times involved than female. Majority of injury occur in children aged 5-9 years (45.8%). The highest proportion of injuries occur in street (34.9%) followed closed by home (30.1%).The most common mechanism of injury were child play (41.3%) and majority of injury caused by blunt object (40.4%) followed by vegetative matter (30.7%).Closed globe contusion were 216(65.1%) mostly involving zone I and cornea tissue frequently involved(51.7%). 
BCVA >6/60 at 3 months were better in 70.5%.Poor initial VA(AOR = 7.05, p = 0.008), vitreous hemorrhage and Retina hemorrhage(AOR = 0.11, p = 0.009) and (AOR = 0.05, p = 0.027) respectively, Zone II injury (AOR = 5.22, p = 0.001), Zone III injury(AOR = 24.94, p < 0.0001),POTS 1(AOR = 117.46, p = 0.002),POTS 2(AOR = 14.43, p = 0.030), were associated with poor final visual outcome
Conclusion: A significant proportion of closed globe injury occurred mostly during child play in school aged male .More than two third attained best corrected visual acuity better than 6/60 at 3month follow up. Poor initial visual acuity ,vitreous hemorrhage ,retinal hemorrhage ,zone II injury ,zone III injury, POTS 1and POTS 2 were significantly associated with poor final visual outcome
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1. INTRODUCTION 

Ocular trauma refers to any wound or injury of the eye, its nearby related structures, the orbit, or the structures surrounding the orbit (Sachedina et al., 2023). The eye accounts for the third most common affected organ by trauma; however, it constitutes only 0.27% of the total body surface area and 4% of the face (Alem et al., 2019)(Sachedina et al., 2023).
The Birmingham Eye Trauma Terminology (BETT) offer a straightforward classification system for all types of eye injuries, In essence eye injuries are categorized as either closed or open globe injuries. Moreover it classifies open globe injury into rupture globe(full thickness injury of the eye  wall due to blunt trauma)and laceration( which sub grouped into penetrating, perforating and IOFB)(Shah et al., 2018)(Sachedina et al., 2023), On the other hand closed globe injury classified into Type A = contusion, Type B = lamellar laceration, Type C = superficial foreign body, Type D = mixed according to Standardized Classification of Mechanical Ocular Injuries(şentürk, 2021) Since the implementation of the BETTS, the documentation of ocular trauma has become standardized and closed globe injury is perceived as less common and less severe.
Ocular trauma is a notable contributor of visual impairment and blindness, often under recognized due to its tendency to affect one eye and it infrequent reported in epidemiological data. As per the WHO ocular trauma occurs at an estimate rate of around 55million cases annually worldwide, constituting 5% to 16% of all ophthalmology consultation and 750,000 cases will require hospitalization each year while ocular trauma causes blindness in about 1.6million people globally (Alem et al., 2019) Moreover WHO reported 2.3million people have low vision bilaterally and 19million have permanent vision loss in one eye due to trauma (Sachedina et al., 2023).
Recent study reveal that in USA approximately 24 million individuals experiencing eye injuries, with 1.5million enduring visual impairment, furthermore approximately 147,000 are completely blind due to eye injury(Swain and McGwin, 2020). A study conducted in Nigeria has highlighted ocular traumas a significant contributor to monocular blindness(Duke, Lewallen and Courtright, 2014).
Visual outcome showed substantial improvement post-surgery with no significant variation observed between closed and open globe injury, there was no statistical significant difference found in both  actual and predicted visual acuity among the three scoring system. The TOTS and POTS appears more appropriate for assessing injuries with lower risk ,while the OTS was better suited for evaluating cases with higher risk(Shah et al., 2022).These classifications and scoring system have been adopted by researches and used to predict the visual outcome of patient after ocular trauma.
Ocular trauma account for approximately 8% to 14% in pediatric group, where by children under age of 3 years are mainly affected (Singh et al., 2017). Several studies have indicated significant difference in pediatric ocular injuries across developed and developing nations, as well as between rural and urban areas(Maurya et al., 2022) .Majority of ocular trauma occur in boys(Alem et al., 2019), because they are typically engage in more outdoor activities and are more prone to play risky games compare to girls.
In pediatric age group it has shown that most common causes for closed globe injury were Playground, sports, fall, road traffic accident, assault, fighting and self-injury (Serdarevic, 2015) while other study report less common cause were chemical and burn. Falls and play being the most common in children younger than 5 years (Pomerantz et al., 2012)(Shah et al., 2020), sports injuries in children older than 5 years.
Pediatric closed globe injuries may result in problems and unsatisfactory visual prognoses (Li, Zarbin and Bhagat, 2015) particularly when combined with other conditions such as vitreous hemorrhage and complete hyphema (Dhillon et al., 2020). Low visual prognosis has been linked to a number of factors, including early age, low initial VA, posterior eye involvement, long wound length, globe rupture, lens involvement, VH, RD, and endophthalmitis (Li, Zarbin and Bhagat, 2015)(Sachedina et al., 2023).Also it reported that patient report on the same day of injury had good visual prognosis compare to who appeared more than 24hours after injury(Sachedina et al., 2023).
Moreover Closed globe injury management will depend on type of injury(Mutie and Mwangi, 2015).Contusion managed by eye protection, position 30-45degree in hyphema patient, Lamella laceration include primary closure, pad eye for 24hours,topical and systemic antibiotics, Superficial foreign body by foreign body removal and antibiotic ointment, Chemical injury through high volume irrigation, cycloplegic and antibiotic eye drop, pad the eye. Thermal injury, avoid irrigation, debridement of necrotic tissue.
From a public health perspective ,it is imperative to acknowledge that ocular trauma reduce individual quality of life, impose financial burden, hospitalization, hospital visits .Visual impairment in children can lead to profound psychological and social ramification. Therefore it is crucial to thoroughly comprehend the pattern of ocular injuries to formulate appropriate prevention and treatment strategies.
Pediatric close globe injury has received little attention as a cause of visual impairment and blindness due to few publications, less frequent and less severe, there is scarcity information regarding magnitude of pediatric close globe injury in Tanzania despite its hazardous effect. The present study aimed to assess the: epidemiology, clinical profile and factors associated with visual outcome among children with closed globe injury treated at KCMC.
The information will help plan and implementing preventive and curative measures to be undertaken by respective stakeholders to reduce pediatric ocular injuries in our country.

2. material and methods 
2.1 Study setting
The study was conducted in eye department of Kilimanjaro Christian Medical Center, a zonal referral sanatorium in Moshi city, Kilimanjaro province located in northern Tanzania.

2.2 Study design and population
A hospital-based retrospective cohort study conducted in a period of 4 years from January 2020 to December 2024 involving all pediatric patients aged ≤16 years diagnosed with closed globe injury at Kilimanjaro Christian Medical Centre (KCMC) eye department. Excluding Patients with history of ocular pathology that affect vision, history of prior ocular surgery or ocular trauma, history of congenital ocular pathology and patients with missing information (demographic characteristics, cause of trauma, type of trauma, and place where trauma sustained).
2.3 Data collection methods and procedure.
Pre tested structured data collection form was used, candidate who met the inclusion criteria will be recruited in the study.
Data was collected at Kilimanjaro Christian Medical Centre (KCMC) hospital where record was traced from the eye department in which outpatient information was recorded from computer via EHMS system. In this study each affected eye were defined as a single case hence collected and filled independently. The collected data were filled into a data collection form including Age, sex, residence, site of trauma, type of injury, causative agent, circumstances of trauma, time between occurrence of trauma and presentation to the hospital, previous ocular or systemic disease.
At presentation and all follow up visits a comprehensive ophthalmic examination was done to all patient. Whenever possible vision was measured with best correction on. BCVA was measured with a Snellen chart using a LEA symbol or a tumbling E chart at six meter distance, if the largest optotype could not be read, a finger counting, hand motion and light perception from all cardinal direction was tested. Poor vision was defined as BCVA <6/60. The anterior segment was examined using slit lamp biomicroscopy (topcorn), indirect ophthalmoscopy was used to examine the posterior segment. B-scan ultrasonography was performed as required and in cases where posterior segment was not possible.
The follow up period was 3 month, for each patient data were collected on short term complication, defined as those occurring within the first 3 month following the injury, in addition the final BCVA was measured at 3month post injury, where good BCVA considered≥6/60 and poor BCVA <6/60.
Intraocular pressure with eye care was performed in patients. Hypotony was considered when patient eyes had IOP value lower than 6mmhg, where ocular hypertension was considered in the eyes with IOP values higher than 21mmhg with no evidence of glaucomatous damage to the optic nerve head.
The severity of ocular trauma was based on pediatric ocular trauma score (POTS) from each record POTS was calculated as defied by (Acar et al., 2011) where by patient variable such as initial visual acuity, age, wound location and  concomitant eye pathology were considered important parameter and included in the scoring system. Furthermore relative afferent pupillary defect (RAPD) could not be evaluated in most of cases in this study hence not involved in the score system. Closed globe injuries were stratified into 3 anatomical zones based on their location/wound location: zone I (those confined to limbus and cornea), zone II (those located 5mm posterior to the limbus) zone III (if the wound extended to the macular and optic nerve posteriorly to zone II). Moreover cases were divided into five groups based on scoring system where the higher the point the good the prognosis and was based on the trauma evaluation score:
Group 1: <45 points
Group 2: 46-64 points
Group 3: 65-79 points
Group 4: 80-89 points
Group 5: 90-100 points.

2.4 Data Management and Analysis

Data were analyzed using Statistical Package for Social Sciences (SPSS) version 25. Continuous data were summarized using either means with their standard deviations. Categorical variables was summarized using frequencies, proportions and percentages.  Association between each of independent factors and outcome were assessed using stepwise logistic regression. The strength of association will be assessed using risks ratios and their 95% C.I of the risks ratio. The significance will be set at p-value of less than 0.05.
3. results 
3.1 Socio-demographic characteristics of study participants
Table 1 indicates the demographics of children with closed globe injury. in this study, 332 eyes of three hundred and twenty-four patients were included during the 5-year recruitment period. The mean age of the injured children in our study was 7 years (range: 0 months to 16 years).
the results show that the population is primarily comprised of children aged 5-9 years, 45.8%, with a notable majority (70.2%) being male. over half of the individuals (50.9%) hail from Kilimanjaro, with most (73.8%) being self-referred rather than formally referred. attendance is slightly skewed towards outpatient visits (54.5%), and a significant proportion (73.5%) of the patients are currently enrolled in school.

Table 1. Social Demographics of Study Participants
	Variable
	Frequency
	Percentage

	Age (years)
	Mean age S. D [7]
	

	Under 5
	74
	22.3

	5-9
	152
	45.8

	10-16
	106
	31.9

	Gender
	
	

	Male
	233
	70.2

	Female
	99
	29.8

	Residence
	
	

	Arusha
	101
	30.4

	Kilimanjaro
	169
	50.9

	Other
	62
	18.7

	Referral
	
	

	Self-Referral
	245
	73.8

	Referral
	87
	26.2

	Mode of attendance
	
	

	Outpatient
	181
	54.5

	Inpatient
	151
	45.5

	Patient education level
	
	

	Pre-school
	88
	26.5

	In school
	244
	73.5


(Abbreviations: SD-Standard Deviation)


3.2 Location at time of injury
Figure 1 Highlight location at time of injury illustrate the percentage distribution of injuries occurring in various locations. The highest concentration of injuries occurred on street 34.9%,followed closed by home 30.1%.Injuries at school were also significant accounting for 21.7%.Farms and roads had much lower percentages of injuries,6.9% and 5.7% respectively, while injuries occurring in hospital setting were very rare,0.6%.

Figure 1: Location at time of injury




3.3 Clinical characteristics of closed-globe injuries in children presenting with ocular trauma

Table 2 highlights various aspects of injuries, revealing that a significant majority occur during child play 41.3%, followed by fight 15.7%, fall 11.4%, and unintentional injury 11.4%.Blunt objects are the most common traumatic agent account for 40.4% of injuries. Vegetative matter follows closed behind at 30.7%, indicating a significant number of injuries likely related to agricultural activities, the natural environment and traditional practices common in region. Miscellaneous causes up to 13.9% of injuries, while sharps objects and direct trauma are less frequently, at 7.8% and 7.2% respectively. Medical treatment is more prevalent, occurring in 66.6% of cases, compared to surgical intervention, which takes place in 33.4%.Notably a large proportion of patient, 57.8%, present to the hospital more than 72 hours after trauma, while only 17.2% seek care within 24hours.

Table 2: Clinical characteristics of closed-globe injuries in children presenting with ocular trauma
	Variable
	Category 
	n
	%

	Circumstances/mode of Injury
	Child play
	137
	41.3

	
	Self-inflicted
	28
	8.4

	
	Fall
	38
	11.4

	
	Harm
	10
	3.0

	
	Unintentional injury
	38
	11.4

	
	Fight
	52
	15.7

	
	Road traffic accident
	20
	6.0

	
	Unknown
	9
	2.7

	Traumatic agent
	Blunt objects
	134
	40.4

	
	Direct trauma
	24
	7.2

	
	miscellaneous
	46
	13.9

	
	Sharp object
	26
	7.8

	
	Vegetative matter
	102
	30.7

	Time Between Occurrence of Trauma and Presentation to the Hospital
	<24 hours
	57
	17.2

	
	24-72 hours
	83
	25.0

	
	>72 hours
	192
	57.8

	Treatment 
	Medical
	221
	66.6

	
	Surgical
	111
	33.4




3.4 Pattern associated with closed globe injuries
Table 3 outlines the pattern associated with closed globe injuries. The data on eye injuries indicates a nearly equal distribution of laterality, with right eye affected in 50.3% of cases and left eye in 49.7% of cases. The cornea is the most frequently injured tissue, involved in 51.7% of incidents, followed by lens at 21.1% and pupil at 16.0%. Among closed globe injuries, contusion are the most prevalent type, accounting for 65.1% of cases, while laceration and foreign body occur less frequently at 28.9% and 10.8% respectively. notably, a significant majority of injuries are found in zone I (80.4%), while zone II and zone III being considerably less common. this further underscore the predominance of anterior eye trauma.

Table 3: Pattern of closed globe injury
	Pattern
	N
	%

	Laterality 
	
	

	Right eye
	167
	50.3

	Left eye
	165
	49.7

	Number of eye tissues involved
	
	

	Conjunctiva
	61
	18.4

	Cornea
	172
	51.7

	Iris
	26
	7.8

	Pupil
	53
	16.0

	Lens
	70
	21.1

	Vitreous
	28
	8.4

	Retina
	43
	12.9

	Choroid
	4
	1.2

	Optic Disc
	14
	4.2

	Type of closed globe injury
	
	

	Contusion
	216
	65.1

	Foreign body
	36
	10.8

	Laceration
	96
	28.9

	Zone of injury
	
	

	Zone I
	
	

	Yes
	267
	80.4

	No
	65
	19.6

	Zone II
	
	

	Yes
	116
	34.9

	No
	216
	65.1

	Zone III
	
	

	Yes
	47
	14.2

	No
	285
	85.8




Type of laceration (n=96)
figure 2 describes the type of closed globe injury of laceration, where among 96 with laceration closed globe injury, 91.7% have cornea, followed by sclera, 7.3%, and 1.0% have both sclera and cornea.

Figure 2: Type of laceration



3.5 Visual outcome following closed globe injury in pediatric patients
Figure 3 shows the visual outcome following closed globe injury in pediatric patients. The result illustrates the visual outcomes based on Unaided VA and BCVA. For Unaided VA, 51.2% of pediatric patients with closed globe injury had a Good visual outcome, while 48.8% had a Poor outcome. After BCVA, the proportion of Good visual outcomes significantly increases to 70.5%, with Poor outcomes reducing to 29.5%, indicating that corrective measures greatly improve vision for a notable portion of these patients.





Figure 3: The visual outcome following closed globe injury in pediatric patients


3.6 Complications at the time of Presentation 
Table 4 presents the  Posterior Segment Complications at the time of Presentation. The most common complication is Vitreous haemorrhage, affecting 8.4% (28), followed by Retina Detachment/tear at 6.3% (21), and Retina Haemorrhage at 2.7% (9). Maculopathy, including Macular Scar (2.1%) and Macular hole (0.6%), collectively accounts for 2.7%. Other less frequent complications include Secondary glaucoma (2.4%), Commotio Retinae (1.2%), Choroidal tear/detachment (1.2%), Optic atrophy (1.2%), Traumatic optic neuropathy (0.6%), Endophthalmitis/cloudy retina (0.3%), and Retina scar (0.3%).

Table 4: Posterior Segment Complications at Presentation
	Complication
	n
	%

	Vitreous haemorrhage
	28
	8.4

	Retinal Detachment/tear
	21
	6.3

	Retina Haemorrhage
	7
	2.1

	Maculopathy/Macular scar/macular hole
	9
	2.7

	· Macular Scar
	7
	2.1

	· Macular hole
	2
	0.6

	Commotio Retinae
	4
	1.2

	Choroidal tear/detachment
	4
	1.2

	Secondary glaucoma
	8
	2.4

	Endophthalmitis/cloudy retina
	1
	0.3

	Traumatic optic neuropathy
	2
	0.6

	Optic atrophy
	4
	1.2

	Retina scar
	1
	0.3



Table 5 detail various anterior segment complication at presentation, revealing that ocular hypertension is the most common at (22.9%), followed closely by traumatic cataract (19.9%), sub-conjunctiva hemorrhage (16%) and cornea abrasion (16.3%). Other significant complication include hyphema (15.1%),traumatic mydriasis (13.3%), and both cornea opacity/hazy and cornea foreign body at 10.8% each while less frequent complication like post traumatic band keratopathy, rubeosis iridis, sublaxated lens, aphakia and hypopyon among others account for a small proportion of presentations.

Table 5: Anterior segment complications at presentation
	Anterior segment complications at presentation 
	n
	%

	Subconjunctival Haemorrhage
	55
	16

	Chemosis
	6
	1.8

	Cornea Abrasion
	54
	16.3

	Cornea Edema/Hazy
	22
	6.6

	Cornea Opacity/Hazy
	36
	10.8

	Cornea Foreign Body
	36
	10.8

	Cornea Ulcer
	18
	5.4

	Cornea Endothelial Staining
	5
	1.5

	Post Traumatic Band Keratopathy
	1
	0.3

	Hyphema
	50
	15.1

	Hypopyon
	8
	2.4

	Shallow A/C
	2
	0.6

	Fibrin
	3
	0.9

	A/C Cells
	2
	0.6

	Iridodyalisis
	5
	1.5

	Posterior Synechiae
	18
	5.4

	Anterior Synechiae
	2
	0.6

	Rubeosis Iridis
	1
	0.3

	Traumatic Mydriasis
	44
	13.3

	Traumatic Miosis
	3
	0.9

	Picked Pupil
	2
	0.6

	Occlussio Pupilae
	2
	0.6

	Pupillary Membrane
	2
	0.6

	Traumatic Cataract
	66
	19.9

	Sublaxated
	1
	.3

	Dislocated
	2
	.6

	Aphakia
	1
	.3

	Ocular Hypertension
	76
	22.9

	Hypotony
	9
	2.7



Final complications at three months of follow-up
Figure 4 outlines the final complications observed after three months of follow-up. The most common complications included corneal opacity (20.8%), posterior capsule opacity (14.8%), and aphakia (5.7%). Additional complications were phthisis bulbi (0.9%), hypotony (0.6%), and anterior uveitis (0.6%). Furthermore, corneal endothelial staining and the presence of an inflammatory membrane were noted at a rate of 0.3%.

Figure 4: Final complication at three-month follow-up



Table 6 describes the factors associated with poor visual outcome in children presenting with closed globe injury. In univariate binary logistic regression, the Crude Odds Ratio (COR). A significantly higher chance of approximately 22 times of poor visual outcome is observed in patients presenting more than 72 hours after trauma (COR = 21.85, p < 0.0001) compared to those presenting within 24 hours. Similarly, patients with a poor unaided visual acuity were 38 time more likely poor VA (COR = 38.28, p < 0.0001), presence of vitreous hemorrhage were approximately 5 time chance to poor VA (COR = 4.71, p < 0.0001), retinal detachment/tear exhibit 31 times chance (COR = 30.97, p < 0.0001), and specific injury zones, namely Zone II are approximately 7 times chance to poor VA (COR = 6.62, p < 0.0001) and Zone III also have 7 more likely to poor VA (COR = 7.11, p < 0.0001), are also significantly more likely to have a poor visual outcome. Additionally, all Pots groups (Groups 1, 2, and 3) show significantly elevated crude odds of poor visual outcome compared to Group 5, with Group 1 having the highest odds (COR = 117.23, p < 0.0001, COR = 27.08, p<0.0001, COR = 4.83, p=0.04) respectively. The presence of contusion (COR = 2.22, p = 0.005) also indicates a higher chance of poor visual outcome. Age, gender, and laceration do not show a significant association with poor visual outcome at the crude level.
After adjusting for the odds ratio (AOR) for factors associated with poor VA. The result indicates that poor unaided VA remains a highly significant independent predictor of poor visual outcome of 7 increase risk of Poor VA (AOR = 7.05, p = 0.008), those with vitreous hemorrhage and Retina hemorrhage were less chance to poor VA after Adjusted and statistically significant (AOR = 0.11, p = 0.009) and (AOR = 0.05, p = 0.027) respectively. Furthermore, those who presented with Zone II injury had a 5 times higher chance of Poor VA (AOR = 5.22, p = 0.001), and Zone III injury was approximately a 25 chance of poor VA (AOR = 24.94, p < 0.0001) is strongly significantly associated with poor VA.  Based on pots groups, Group 1 has a 117 times higher chance (AOR = 117.46, p = 0.002), and Group 2 has a 14 times higher chance (AOR = 14.43, p = 0.030), and are significantly associated with poor visual outcome. But Age, gender, time of presentation, retinal detachment/tear, Zone I injury, contusion, and laceration are not associated with poor visual outcome after adjusting.

	Variable 
	Corrected VA
	Total
	COR (95%CI)
	P-value
	
	
	
	AOR (95%CI)
	P-value

	
	Good
	Poor
	
	
	
	
	
	
	
	

	Age
	
	
	
	
	
	
	
	
	
	

	Under 5
	54(16.3)
	20(6.0)
	74(22.3)
	1.08(0.55-2.13)
	0.815
	
	
	
	1.48(0.36-6.04)
	0.582

	5-9
	107(32.3)
	45(13.6)
	152(45.8)
	1.23(0.70-2.15)
	0.467
	
	
	
	1.09(0.35-3.43)
	0.886

	10-16
	79(23.8)
	27(8.1)
	106(31.9)
	1
	
	
	
	
	1
	

	Gender
	
	
	
	
	
	
	
	
	
	

	Male
	162(48.8)
	71(21.4)
	233(70.2)
	1
	
	
	
	
	1
	

	Female
	78(23.5)
	21(6.3)
	99(29.8)
	0.61(0.35-1.07)
	0.086
	
	
	
	0.78(0.30-2.01)
	0.605

	Time of presentation to the hospital 
	
	
	
	
	
	
	
	
	
	

	<24 hours
	55(16.6)
	2(0.6)
	57(17.2)
	1
	
	
	
	
	1
	

	24-72 hours
	78(23.5)
	5(1.5)
	83(25.0)
	1.76(0.33-9.42)
	0.507
	
	
	
	0.25(0.02-4.09)
	0.334

	>72 hours
	107(32.2)
	85(25.6)
	192(57.8)
	21.85(5.18-92.14)
	<0.0001
	
	
	
	8.39(0.69-102.19)
	0.095

	Unaided VA
	
	
	
	
	
	
	
	
	
	

	Good
	165(49.7)
	5(1.5)
	170(51.2)
	1
	
	
	
	
	1
	

	Poor
	75(22.6)
	87(26.2)
	162(48.8)
	38.28(14.93-98.17)
	<0.0001
	
	
	
	7.05(1.67-29.79)
	0.008

	Vitreous hemorrhage
	
	
	
	
	
	
	
	
	
	

	No
	229(69.0)
	75(22.6)
	304(91.6)
	1
	
	
	
	
	1
	

	Yes
	11(3.3)
	17(5.1)
	28(8.4)
	4.71(2.12-10.52)
	<0.0001
	
	
	
	0.11(0.02-0.58)
	0.009

	Retina Detachment/tear 
	
	
	
	
	
	
	
	
	
	

	No
	238(71.7)
	73(22.0)
	311(93.7)
	1
	
	
	
	
	1
	

	Yes
	2(0.6)
	19(5.7)
	21(6.3)
	30.97(7.05-136.12)
	<0.0001
	
	
	
	3.19(0.33-30.46)
	0.314

	Retina Hemorrhage
	
	
	
	
	
	
	
	
	
	

	No
	236(71.1)
	89(26.8)
	325(97.9)
	1
	
	
	
	
	1
	

	Yes
	4(1.2)
	3(0.9)
	7(0.9)
	1.99(0.44-9.06)
	0.37
	
	
	
	0.05(0.01-0.71)
	0.027

	Zone I injury
	
	
	
	
	
	
	
	
	
	

	Yes
	210(63.3)
	57(17.2)
	267(80.4)
	0.23(0.13-0.41)
	<0.0001
	
	
	
	3.76(0.87-16.24)
	0.077

	No
	30(9.0)
	35(10.5)
	65(19.6)
	1
	
	
	
	
	1
	

	Zone II injury
	
	
	
	
	
	
	
	
	
	

	Yes
	55(16.6)
	61(18.4)
	116(34.9)
	6.62(3.91-11.21)
	<0.0001
	
	
	
	5.22(1.91-14.22)
	0.001

	No
	185(55.7)
	31(9.3)
	216(65.1)
	1
	
	
	
	
	1
	

	Zone III injury
	
	
	
	
	
	
	
	
	
	

	Yes
	16(4.8)
	31(9.3)
	47(14.2)
	7.11(3.35-13.85)
	<0.0001
	
	
	
	24.94(4.74-131.16)
	<0.0001

	No
	224(67.5)
	61(18.4)
	285(85.8)
	1
	
	
	
	
	1
	

	Pots
	
	
	
	
	
	
	
	
	
	

	Group I
	7(2.1)
	33(9.9)
	40(12.0)
	117(23.05-602.61)
	<0.0001
	
	
	
	117.46(6.10-2260.53)
	0.002

	Group 2
	36(10.8)
	39(11.7)
	75(22.6)
	27.08(6.14-119.47)
	<0.0001
	
	
	
	14.43(1.30-159.83)
	0.030

	Group 3
	88(26.5)
	17(5.1)
	105(31.6)
	4.83(1.07-21.77)
	0.040
	
	
	
	4.55(0.57-36.58)
	0.154

	Group 4
	59(17.8)
	1(0.3)
	60(18.1)
	0.42(0.04-4.81)
	0.489
	
	
	
	0.79(0.05-13.66)
	0.874

	Group 5
	50(15.1)
	2(0.6)
	52(15.7)
	1
	
	
	
	
	1
	

	Contusion
	
	
	
	
	
	
	
	
	
	

	No
	95(28.6)
	21(6.3)
	116(34.9)
	1
	
	
	
	
	1
	

	Yes
	145(43.7)
	71(21.4)
	216(65.1)
	2.22(1.28-3.84)
	0.005
	
	
	
	1.04(0.23-4.60)
	0.960

	Laceration
	
	
	
	
	
	
	
	
	
	

	No
	172(51.8)
	64(19.3)
	236(71.1)
	1
	
	
	
	
	1
	

	Yes
	68(20.5)
	28(8.4)
	96(28.9)
	1.11(0.65-1.87)
	0.705
	
	
	
	2.33(0.57-9.55)
	0.239



Table 6: The factors associated with poor visual outcome in children 

4. DISCUSSION

The prevalence of pediatric closed globe injuries identified in this study was 324/ 962 (33.7%) over five years. The prevalence observed in this study aligns with results in a study conducted in India, which reported a prevalence of 36% (Kant, Kumari and Singh, 2019).However, studies done in Croatia, Tunisia, and Turkey show the prevalence to be high at 84.7%, 76%, and 59.4%, respectively, compared to the current study (Bućan et al., 2017; Kaçer and Kaçer, 2022; Rmili et al., 2025).The low prevalence observed in this study may be due to low economic status which limit access to healthcare system as well as closed globe eye injury does not necessitate immediate seeking of healthcare services. 
In this study the mean age was 7 years ,with most common involved age group were aged 5-9 years (45.8%) and least in aged below 5years (22.3%), it similar to others studies which show majority of ocular trauma occur below age of 10 years and common age group were 6-10years with less frequent involvement of age below 5years(Shah et al., 2020)(Madan, Joshi and Wadekar, 2020)(Bashir et al., 2024). The reason for this observation can be due to increased physical activities of children of this age group which is accompanied with poor supervision and immature cognition.
In contrary study done in Croatia , show the  age group  10-14 years were common affected by injury(Bućan et al., 2017; On et al., 2017).In this study majority of patient were male(70.2%) which was  2.4 times more often in males compare to female. This finding correlate with other studies which show range of occurrence to men were 2-5times frequently compare to female(El-sebaity et al., 2011; Kadappu et al., 2013; Uzun and Sahin, 2023).A possible reason for these findings could be males are frequently involved than females in outdoor activities, also the risk behavior of male during playing and interacting with their peer group. nevertheless a study done in India show importance given to male over female regarding  treatment in any event of illness or trauma (Singh et al., 2017).This study was in contrast to other studies which  quoted percentages of male were almost similar (1.3times)  to female (Kaçer and Kaçer, 2022; Özcanlı Çay and Uzel, 2023). This may be due to the fact that these studies were conducted in the same geographical location (turkey) with the possibility that children in that country are being exposed to similar risks and treatment option regardless of gender.
The current study show that most of ocular trauma occur outdoors/in streets (34.9%) similar to studies by (Bućan et al., 2017; Uzun and Sahin, 2023), and child play being the most prevalent mode of injury account for 41.3% similar to studies by ( Shah et al., 2020; Parija et al., 2023). Also In the current study both eyes are involved equally no significant difference between right eye (49%) and left eye (48.5%) while 2.5% eyes were involved bilaterally. This is in accordance with most other studies indicating  where ocular trauma had minor role in bilateral visual impairment compare to unilateral involvement (Bućan et al., 2017; On et al., 2017; Parija et al., 2023). This result explains lack of instruction and supervision from care givers when child is in outside environment. . 
Trauma with blunt object and vegetative matter was the most common finding in this study as the main cause 40.4% and 30.7% respectively. In the current study, blunt object mostly involved were stone/rock, balls and toys. This is quite similar to studies done in Cairo (Al Wadeai et al., 2016; Jabeen, Nazir and Kaur, 2024), another study done in India shows blunt objects were common in sports injury(Madan, Joshi and Wadekar, 2020).The availability of blunt object in vicinity of the house could be the reason of these findings.
The above findings differ from other studies which report vegetative matter/wooden stick to outnumber blunt trauma(Kadappu et al., 2013; Kant, Kumari and Singh, 2019; Shah et al., 2020), ,another study done in turkey showed that body part(20.9%) was the main agent of (Özcanlı Çay and Uzel, 2023).This can be explained by the fact that vegetative matter surround residency hence is easily accessible and thought to have no threat hence poor guidance from parent. Moreover a study done in India it show that road traffic accident (46.2%)as the main cause of injury(Rao et al., 2017).
Most of patient in this study presented to hospital more  than 24hours after injury had occurred, where by majority group attended after 72hours (57.8%) while few patient seek care within 24hours (17.2%). This is in concurrence with other studies which show majority presented to hospital after 24hours (Madan, Joshi and Wadekar, 2020; Parija et al., 2023). Delay presentation to hospital could be explained by lack of awareness about severity of ocular injury in population, late recognition of ocular injury, and failure to bring a child to hospital due to residing in remote area or lack of wages. The delay can also be explained by low socioeconomic status as in a study done by(El-sebaity et al., 2011).In contrast other study report high number of attendance within 24hours  range 51%-89% compare to the current study(Al Wadeai et al., 2016; On et al., 2017; Kant, Kumari and Singh, 2019; Kaçer and Kaçer, 2022; Uzun and Sahin, 2023). 
In the present study, contusion was the major type of closed injury 65.1% of cases, while zone I (80.4%) was the main zone involved with the predominant tissue involved being cornea (51.7%). This study is similar to study by (Madan, Joshi and Wadekar, 2020; Özcanlı Çay and Uzel, 2023; Rmili et al., 2025) in which contusion was predominant and cornea tissue involvement was significant. In contrast a study done by (Kadappu et al., 2013) shows zone II to be prevalent, and a study by (Shah et al., 2020) reports conjunctiva to be mostly involved while lamellar laceration was common in turkey(Uzun and Sahin, 2023).
Most of the clinical presentation observed in anterior segment were ocular hypertension (22.9), traumatic cataract (19.9%), subconjunctival hemorrhage and cornea abrasion each 16%, while retina hemorrhage (8.4%) and retinal detachment/tear (6.3%) were seen in posterior segment involvement. Mostly of ocular contusion results to ocular hypertension; hence its presence it correct management is essential as it can result in irreversible optic nerve damage in the long standing. However the current study differ from other studies who report hyphema as main presentation(Puod, Vieversyt and Asselineau, 2018; Kaçer and Kaçer, 2022; Uzun and Sahin, 2023; Rmili et al., 2025) while other literature report on traumatic cataract(Al-Mahdi, Bener and Hashim, 2011; On et al., 2017), cornea abrasion(Madan, Joshi and Wadekar, 2020; Parija et al., 2023), sub-conjunctiva hemorrhage (Özcanlı Çay and Uzel, 2023) and superficial foreign body (Jabeen, Nazir and Kaur, 2024) as the main clinical presentation in their studies. Two studies show involvement of the posterior segment(Al Wadeai et al., 2016; Puod, Vieversyt and Asselineau, 2018).
The present study reports 51.2% eyes to have good unaided BCVA which improved to 70.5% at the end of 3month follow-up. Similarly, various previous studies which show good  initial BCVA however was improved better than 6/60 on the final follow up range from 65%-95%(Al-Mahdi, Bener and Hashim, 2011; Kadappu et al., 2013; Madan, Joshi and Wadekar, 2020).However presenting BCVA was worse than 6/60 but show improvement after 6month of follow up (Madan, Joshi and Wadekar, 2020).This can explain the severity of injury after sustained closed injury to be less compare to other form of ocular trauma, and less frequently involved of posterior segment during injury, moreover long  follow up time tend to influence good outcome since it allow healing mechanism to be efficiency.
Regarding treatment modality, this observe high number medical treatment (66.6%) compare to surgical treatment. In concurrent the present study ,a study done by(Al-Mahdi, Bener and Hashim, 2011; Kadappu et al., 2013) show medical treatment contribute 79.4% and 84.6% respectively. This can be explained by most of injury were contusion with agent of injury being blunt object and mostly lead to ocular hypertension with zone I involvement.
The current study also determine prognostic factor, where by it report factor associated with poor final visual outcome to be poor initial BCVA which is 7 times risk to poor final BCVA (p=0.008),vitreous hemorrhage and retinal hemorrhage has less chance of occurrence  however significant p=0.009 and P=0.027 respectively. It also observe zone involvement and pediatric ocular trauma score predict final visual outcome whereby zone II  had 5 times chance while zone II involvement had 25times chance of poor final BCVA with P=0.001 and p<0.0001 respectively. Moreover the lower the POTS category the poor the prognosis as in this study POTS1 and 2 were significant, p=0.002 and 0.03 respectively.
However other factors like age, delay time on presentation, retinal detachment/tear type of closed globe injury despite their chance of occurrence was not associated with poor visual outcome.
Various study report similar findings where by initial BCVA, vitreous hemorrhage and POTS1 associated with poor final visual outcome(Kadappu et al., 2013; On et al., 2017) .However other studies report age below 5 years, indoor injuries, delay presentation >6hours(Parija et al., 2023), endophthalmitis, hyphema, traumatic neuropathy, infectious keratitis and long stay in hospital>7days(Rmili et al., 2025) were significant associated with poor final visual outcome.




5. Conclusion

The current study shown the burden of ocular trauma In pediatric age group presenting to zonal hospital, it also show most ocular injury occurred in school aged children with age group 5-9years more susceptible with blunt object being common. Male were more prone to ocular injury, child play and self-inflicted were more causative risk factors while street, home and school were the common place for ocular injury. The profound visual loss was associated with poor initial visual acuity, zone involvement POTS 1 and 2 and involvement of posterior segment

6. STRENGTH
This study is one of its kind to be done in northern zone Tanzania on closed globe injury among children, where by it able to show 33.7% of ocular trauma was closed globe injury. Clinical characteristics, complication was elicited in this study, together with predictor of poor final visual outcome. Despite it less prevalent it contribute to poor final outcome by 30% hence alert it impact of presence.

7. LIMITATION

The study has limitation as this is retrospective study, Due to retrospective nature of this study data are static, while the epidemiology of ocular damage is dynamic, some of patient information was missing could have underestimate the number of injured eye, treatment bias and analysis of prognostic factors.
Also is a single centered study and has short follow up duration, it difficult to determine the precise number of people at danger because the study only used data from one hospital and could under estimate the final outcome due to short follow up time of 3month. Hence a prospective multi-centric studies with long follow up time are warranted.
Despite these limitations, the study enhanced the understanding of closed globe injury in northern Tanzania and explore factor affecting visual prognosis which is essential in managing patient with ocular injuries.
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OPERATIONAL DEFINITION

Children – are all individuals aged 16 years and below
Visual outcomes: are measured in term of visual acuity at 3months
Good visual outcomes: VA ≥ 6/60
Poor visual outcomes:  VA < 6/60
Pediatric ocular trauma score category –were grouped into five groups with highest point being good indicator for prognosis.
Group 1: <45 points
Group 2: 46-64 points
Group 3: 65-79 points
Group 4: 80-89 points
Group 5: 90-100 points.
Wound location - was defined based on three anatomical zones.
Zone I: those confined to limbus and cornea
Zone II: those located 5mm posterior to the limbus
      Zone III: if the wound extended to the macular and optic nerve posteriorly to zone II

Abbreviations

BCVA          -Best Corrected Visual acuity
BETT           - Birmingham Eye Trauma Terminology
CGI              -Closed globe injury
CI                -Confidence interval
EHMS         -Electronic Health Management System
IOP              -Intraocular pressure
KCMC        -Kilimanjaro Christian Medical Centre
KCMCU    -KCMC University
MMED        -Master of Medicine
NPL            -No perception to light
RAPD        - Relative afferent pupillary defect
RD              -Retinal detachment
RTA           -Road Traffic Accidents
SPSS          -Statistical Package for Social Science
USA         - United States of America
VA           -Visual acuity
VI             -Visual impairment
VH           -Vitreous hemorrhage
W.H.O      -World Health Organization
POTS   -Pediatric ocular trauma score
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Street	Home	School	Farm	Road	Hospital	34.939759036144579	30.120481927710845	21.686746987951807	6.927710843373494	5.7228915662650603	0.60240963855421692	


91.7%
7.3%
1.0%

Cornea	Sclera	Both	26.506024096385545	2.1084337349397591	0.30120481927710846	

[VALUE]%
[VALUE]%

Good	Poor	70.481927710843379	29.518072289156628	

[VALUE]%

[VALUE]%


Good	Poor	51.204819277108435	48.795180722891565	

Yes	
Aphakia	Cornea Opacity	Hypotony	Cornea Endothelial staining	Pthisis Bulbi	Anterior Uveitis	Inflammatory Membrane	Posterior Capsular Opacity	5.7	20.8	0.6	0.3	0.9	0.6	0.3	14.8	No	
Aphakia	Cornea Opacity	Hypotony	Cornea Endothelial staining	Pthisis Bulbi	Anterior Uveitis	Inflammatory Membrane	Posterior Capsular Opacity	94.3	79.2	99.4	99.4	99.1	99.4	99.7	85.2	
Percentage





