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GRAPHICAL ABSTRACT

Functional Outcomes and Prognostic Markers After Ocular Trauma

Nine-year tertiary-care cohort, 216 eyes

¢ Older age
* Younger age
Posterior segment
* Anterior segment only
involvement (Zone Il)
(Zonel) b
Severe open-globe inju

* Closed-globe / pen-e Ha

(rupture / perforating)
Lamellar laceration

* Higher chance of
good FVA (>20/40)

¢ Low risk of NLP and
evisceration

Age and anatomical extension are key independent predictors of visual outcome.
Posterior segment involvement drives NLP and evisceration, regardless of initial VA.

ABSTRACT

INTRODUCTION: We aimed to characterize the clinical profile of ocular trauma over nine
years in a Portuguese tertiary center and to identify independent predictors of final visual out-
comes.

METHODS: Retrospective observational cohort study with 216 eyes of 216 patients admitted
with ocular trauma between January 2015 and December 2023.
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Functional Outcomes and Prognostic Markers After Ocular Trauma: A Nine-Year Tertiary-Care Cohort

Demographic, clinical, and surgical data were retrieved from electronic medical records. Injuries
were classified according to the Birmingham Eye Trauma Terminology (BETT). Final visual acuity (FVA)
was categorized as >20/40, 20/40-20/400, or <20/400. Additional outcomes included no light percep-
tion (NLP) and evisceration. Associations between clinical variables and outcomes were assessed using
non-parametric tests, Kaplan-Meier survival analysis, and multivariable logistic and ordinal regression.

RESULTS: Open-globe injuries predominated, mainly penetrating trauma and globe ruptures.
Poorer FVA was associated with older age (p=0.002), involvement of the posterior segment, more pos-
terior BETT zones (p<0.001), and open-globe mechanisms, particularly rupture and perforating injuries
(p<0.001). Increasing age independently increased the odds of worse FVA by 3.4% per year (OR 1.034,
95% CI 1.011-1.056, p=0.004), while injuries confined to the anterior segment were associated with a
better visual outcomes (OR 0.09, 95% CI 0.03-0.22, p<0.001). Posterior segment involvement emerged
as the only independent predictor of progression to no light perception (NLP) (aOR 0.14, 95% CI 0.03—
0.55, p=0.005) and was also independently associated with subsequent evisceration (aOR 0.07, 95%
CI 0.01-0.74, p=0.027), reflecting the most severe anatomical outcome in this cohort on multivariable
analysis. Time to primary surgery was not significantly associated with visual outcomes.

CONCLUSION: In this nine-year tertiary-care cohort, age, posterior segment involvement,
and severe open-globe mechanisms were key prognostic markers of poor visual outcome after
ocular trauma. Injuries limited to the anterior segment conferred a markedly better prognosis,
whereas posterior extension was the sole independent predictor of NLP and evisceration. These
findings reinforce the importance of established prognostic factors and may support more realistic
counselling of patients and their families after severe ocular trauma.

KEYWORDS: Eye Injuries; Prognosis; Visual Acuity.

RESUMO

INTRODUGCAO: O nosso objetivo foi caracterizar o perfil clinico do trauma ocular ao longo
de um periodo de nove anos num centro terciario portugués e identificar preditores independentes
do resultado visual final.

METODOS: Estudo observacional e retrospetivo com 216 olhos de 216 doentes admitidos
por trauma ocular entre janeiro de 2015 e dezembro de 2023.

Os dados demograficos, clinicos e cirtrgicos foram recolhidos a partir do processo clinico
eletronico. As lesdes foram classificadas de acordo com a Birmingham Eye Trauma Terminology
(BETT). A acuidade visual final (AVF) foi categorizada como >20/40, 20/40-20/400 ou <20/400. Os
desfechos adicionais incluiram auséncia de perce¢ao luminosa (NLP) e eviscera¢ao. As associa¢oes
entre as variaveis clinicas e os desfechos foram avaliadas através de testes ndo paramétricos,
analise de sobrevivéncia de Kaplan-Meier e regressao logistica e ordinal multivariavel.

RESULTADOS: As lesdes de globo aberto foram predominantes, sobretudo traumatismos
penetrantes e ruturas do globo. Uma AVF mais baixa associou-se a idade mais avancada (p=0,002),
envolvimento do segmento posterior, zonas BETT mais posteriores (p<0,001) e mecanismos
de globo aberto, particularmente ruturas e lesdes perfurantes (p<0,001). O aumento da idade
incrementou de forma independente em 3,4% por ano a probabilidade de pior AVF (OR 1,034;
IC 95% 1,011-1,056; p=0,004), enquanto as lesdes confinadas ao segmento anterior se associaram
a melhores resultados visuais (OR 0,09; IC 95% 0,03-0,22; p<0,001). O envolvimento do segmento
posterior foi o tinico preditor independente de NLP (OR ajustado 0,14, 95% CI 0,03-0,55, p=0,005)
e evisceragao (OR ajustado 0,07, 95% CI 0,01-0,74, p=0,027) na andlise multivariavel. O tempo até a
cirurgia primaria nao se associou de forma significativa aos resultados visuais.

CONCLUSAO: Nesta coorte de cuidados terciarios ao longo de nove anos, a idade, o
envolvimento do segmento posterior e os mecanismos graves de globo aberto constituiram
marcadores progndsticos fundamentais de mau resultado visual apés trauma ocular. As lesdes
limitadas ao segmento anterior conferiram um prognostico marcadamente mais favoravel,
enquanto a extensao posterior foi o tnico preditor independente de NLP e evisceragao. Estes
resultados reforgam a importancia dos fatores prognodsticos estabelecidos e podem apoiar um
aconselhamento mais realista dos doentes e das suas familias apds trauma ocular grave.

PALAVRAS-CHAVE: Acuidade Visual; Prognoéstico; Traumatismos Oculares.
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INTRODUCTION

Ocular trauma remains a leading cause of visual mor-
bidity and monocular blindness worldwide, disproportion-
ately affecting young and working-age adults. Global esti-
mates indicate that tens of millions of people sustain eye
injuries each year, with a substantial proportion requiring
hospital care and progressing to permanent visual impair-
ment or blindness. Despite improvements in safety legisla-
tion and emergency care, trauma-related vision loss contin-
ues to impose a significant individual and socioeconomic
burden.””

To standardize the description of mechanical globe in-
juries, the Birmingham Eye Trauma Terminology (BETT)
system distinguishes closed-globe (contusion, lamellar lac-
eration) from open-globe injuries (rupture, penetrating, per-
forating, intraocular foreign body), providing a reproducible
framework for grading trauma severity and mechanism.*
Based on these parameters, the Ocular Trauma Score (OTS)
was developed to predict post-injury visual prognosis and
assist in patient counselling.® Several cohort studies have
since confirmed the prognostic relevance of initial visual
acuity (IVA), anatomical extension, and injury mechanism in
determining long-term outcomes after ocular trauma.

In Portugal, however, data on the epidemiology and
prognostic factors of ocular trauma remain limited, par-
ticularly regarding multivariable models that integrate
anatomical and functional endpoints such as no light per-
ception (NLP) and evisceration.” We therefore conducted
a nine-year retrospective cohort study at a tertiary referral
center in northern Portugal to: characterize the clinical and
anatomical profile of ocular trauma; and identify independ-
ent predictors of final visual acuity (FVA), NLP and eviscer-
ation, with particular emphasis on age, IVA, BETT-defined
injury type, and posterior segment involvement.

MATERIAL AND METHODS

This was a retrospective observational study includ-
ing all patients admitted with ocular trauma to the Oph-
thalmology Department of Hospital de Braga, Portugal,
between January 2015 and December 2023. Demographic,
clinical and surgical data were collected from electronic
medical records. Patients with incomplete data or loss to
follow up, as well as those with isolated eyelid or adnexal
trauma without globe involvement, were excluded.

The variables analyzed included age, sex, laterality, place
of injury, anatomical zone of injury, mechanism of trauma,
IVA and FVA. IVA was defined as the best-corrected visual
acuity recorded at the first ophthalmologic assessment after
trauma. FVA was defined as the visual acuity recorded at
the last ophthalmology consultation attended by the patient
at Hospital de Braga. According to FVA, patients were di-
vided into three groups: group 1 (FVA >20/40), group 2 (FVA
<20/40 and >20/400) and group 3 (FVA <20/400).

The type of injury was classified according to the Bir-
mingham Eye Trauma Terminology (BETT) system into
closed globe and open globe injuries, with further subdivi-
sion as contusion, lamellar laceration, rupture, penetrating,

perforating or intraocular foreign body (IOFB).** The BETT
categories used in this study are summarized in Table 1.

Table 1. Birmingham Eye Trauma Terminology (BETT) catego-
ries used in this study
BETT . 3 _ang
category Injury type (definition)
Contusion (no full thickness wound of the eyewall)
Closed globe
Lamellar laceration (partial thickness eyewall wound)
Rupture (inside out eyewall disruption)
Penetrating (single full thickness wound)
Open globe
Perforating (through and through wound)
Intraocular foreign body (IOFB within the globe)

BETT: Birmingham Eye Trauma Terminology; IOFB: intraocular foreign
body.

The anatomical zone of injury was also defined according
to BETT as Zone I, Zone II or Zone III, based on the most
posterior extent of the wound. Zone I involved the cornea
and limbus, Zone II extended from the limbus to 5 mm pos-
terior into the sclera, and Zone III comprised injuries poste-
rior to this point. For closed globe injuries, Zone I included
the external anterior segment (conjunctiva, sclera and cor-
nea), Zone Il the internal anterior segment (lens, zonules and
pars plicata) and Zone III the posterior segment (vitreous,
retina, optic nerve, choroid and ciliary body). Segment in-
volvement was recorded separately from the BETT zones
and categorized as anterior, posterior or both. Anterior seg-
ment involvement included injuries confined to the cornea,
limbus, conjunctiva, and sclera within 5 mm of the limbus,
as well as the anterior chamber, iris and lens. Posterior seg-
ment involvement included damage to the vitreous, retina,
optic nerve head, choroid or ciliary body. Eyes with lesions
affecting structures from both compartments were classified
as involving both segments. For multivariable regression
analyses, segment involvement was entered as a three level
categorical variable (anterior only, posterior only, or both),
using anterior segment only as the reference category.

Statistical analyses were performed using IBM SPSS
Statistics, version 26 (IBM Corp., Armonk, NY, USA). Cat-
egorical variables were compared using the chi-square test
or Fisher’s exact test, and continuous variables were ana-
lyzed with non-parametric tests as appropriate. Continu-
ous variables with skewed distributions, such as follow-up
time, were described as median and interquartile range
(IQR), whereas approximately normally distributed vari-
ables were summarized as mean + standard deviation. Cor-
relations were evaluated with Spearman’s rho, and statisti-
cal significance was defined as p<0.05.

Binary logistic regression was used to identify independ-
ent predictors of no light perception (NLP) and evisceration,
and ordinal logistic regression was applied to model FVA
categories. Age, IVA, anatomical zone, segment involvement
and mechanism of injury were included as covariates in the
multivariable models, based on clinical relevance.
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RESULTS

A total of 216 eyes from 216 patients were included in
the analysis. Mean follow up was 21 months (IQR 4-37).

BASELINE CHARACTERISTICS

Baseline demographic and clinical characteristics are
summarized in Table 2. Most patients were male (79.2%,
n=171). The left eye was affected in 115 cases (53.2%). Most
injuries occurred at home (36.6%) or in the workplace
(34.7%), followed by the street (19.9%), countryside (7.4%),
school (0.9%) and sports (0.5%) (Table 2). No significant as-
sociations were found between FVA and gender (p=0.643),
laterality (p=0.437) or place of injury (p=0.290).

Mean age was 53.0+18.8 years (range 3-90). Age differed
significantly across FVA groups (p=0.002): patients with
FVA >20/40 were younger (47.2+19.3 years) than those with
intermediate (56.6+18.7 years) or poor outcomes (56.9+17.3
years). A positive Spearman correlation (0=0.228, p=0.001)
indicated that older age was associated with poorer FVA.
Among eyes undergoing primary surgical repair, median
time from trauma to surgery was 0 days (IQR 0-1).

INJURY TYPE ACCORDING TO BETT

The distribution of injury types according to the BETT
classification is shown in Table 3. Open globe injuries pre-
dominated (88.5%), comprising penetrating trauma (53.7%),
globe ruptures (19.4%), intraocular foreign body (11.6%)
and perforating injuries (3.7%), whereas closed globe in-

juries included contusions (6.9%) and lamellar lacerations
(4.6%). There was a highly significant association between
injury type and FVA (x%(10)=45.497, p<0.001). Closed globe
injuries, particularly lamellar lacerations, were predomi-
nantly associated with good visual outcomes (90.0% with
FVA >20/40), while ruptures (78.6% with FVA <20/400) and
perforating injuries (75.0% with FVA <20/400) clustered
in the poorest FVA category. Penetrating injuries showed
an intermediate distribution (45.7% with FVA >20/40 and
43.1% with FVA <20/400).

ANATOMICAL ZONE OF INJURY

The relationship between the anatomical zone of injury
and FVA is presented in Table 4. The anatomical zone of
injury was significantly associated with FVA (p<0.001). The
proportion of eyes with FVA <20/400 progressively increased
from 37.8% in Zone I (anterior segment) to 55.9% in Zone
IT and 70.0% in Zone III, demonstrating a clear gradient of
poorer visual outcomes with more posterior involvement.

INITIAL AND FINAL VISUAL ACUITY

The association between IVA and FVA is shown
in Table 5. IVA showed a strong association with FVA
(p<0.001). All eyes presenting with IVA >20/40 (n=16)
maintained good visual outcomes (100% with FVA >20/40)
at the last follow up. Among eyes with IVA 20/40-20/400
(n=20), 85.0% achieved FVA >20/40, 10.0% had FVA 20/40-
20/400 and 5.0% had FVA <20/400. Of the 180 eyes with

Table 2. Baseline characteristics and distribution of final visual acuity (FVA)
Variable Category n % FVA >20/40 n (%) | FVA 20/40-20/400 n (%) | FVA <20/400 n (%) p value
Male 171 | 792 69 (40.4) 24 (14.0) 78 (45.6)
Sex 0.643
Female 45 20.8 16 (35.6) 5 (11.1) 24 (53.3)
Right 101 | 468 43 (42.6) 15 (14.9) 43 (42.6)
Eye 0.437
Left 115 | 532 42 (36.5) 14 (12.2) 59 (51.3)
Home 79 36.6 27 (34.2) 15 (19.0) 37 (46.8)
Workplace 75 34.7 29 (38.7) 10 (13.3) 36 (48.0)
o Street 43 19.9 17 (39.5) 3(7.0) 23 (53.5)
Place of injury - 0.290
Countryside 16 7.4 10 (62.5) 1(6.3) 5 (31.3)
School 2 0.9 2 (100.0) 0(0.0) 0 (0.0)
Sports 1 0.5 0 (0.0) 0(0.0) 1 (100.0)
Table 3. Final visual acuity (FVA) according to injury type (BETT classification)
Injury type (BETT) n % of total FVA >20/40 (%) FVA 20/40-20/400 (%) FVA <20/400 (%)
Closed: Contusion 15 6.9 66.7 20.0 13.3
Closed: Lamellar laceration 10 4.6 90.0 0.0 10.0
Open: Rupture 42 19.4 4.8 16.7 78.6
Open: Penetrating 116 537 45.7 11.2 43.1
Open: Perforating 8 3.7 12.5 12.5 75.0
Open: IOFB 25 11.6 40.0 20.0 40.0
Total 216 100 39.4 13.4 47.2

FVA: final visual acuity; IOFB: intraocular foreign body; BETT: Birmingham Eye Trauma Terminology.

Chi square test.
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Table 4. Final visual acuity (FVA) according to anatomical zone of injury
Injury type (BETT) n FVA >20/40 (%) FVA 20/40-20/400 (%) FVA <20/400 (%)
Zone I 127 52.0 10.2 37.8
Zone II 59 23.7 20.3 55.9
Zone III 30 16.7 13.3 70.0
Total 216 39.4 13.4 47.2

FVA: final visual acuity.

Chi square test.
Table 5. Relationship between initial visual acuity (IVA) and final visual acuity (FVA)
Initial VA (Snellen group) FVA >20/40 n (%) FVA 20/40-20/400 n (%) FVA <20/400 n (%) Total n
>20/40 16 (100.0) 0(0.0) 0 (0.0) 16
20/40-20/400 17 (85.0) 2 (10.0) 1 (5.0 20
<20/400 52 (28.9) 27 (15.0) 101 (56.1) 180
Total 85 29 102 216

VA: visual acuity; FVA: final visual acuity.
Chi square test.

IVA <20/400, 56.1% remained in the poorest FVA category
(<20/400), whereas 28.9% improved to FVA >20/40 and
15.0% reached intermediate vision (20/40-20/400).

At the end of follow up, 50 eyes (23.1% of the total)
had progressed to no light perception (NLP), and 27 eyes
(12.5% of the total) had undergone evisceration, represent-
ing the most severe functional and anatomical outcomes of
ocular trauma.

MULTIVARIABLE ANALYSES OF

PREDICTORS OF NLP,EVISCERATION

AND FVA

Multivariable regression analyses for NLP, evisceration
and FVA are summarized in Table 6. On multivariable lo-
gistic regression, posterior segment involvement was the
only independent predictor of NLP, markedly reducing
the odds of light perception at final follow-up (aOR 0.14,
95% CI 0.03-0.55, p=0.005). Age, IVA, anatomical zone and
mechanism of injury were not independently associated
with NLP. The model showed good fit (x*(15)=67.7, p<0.001;
Nagelkerke R?=0.49; Hosmer-Lemeshow p=0.60). Similarly,
posterior segment involvement was the only independ-
ent predictor of evisceration (aOR 0.07, 95% CI 0.01-0.74,
p=0.027; Table 6). Eyes with anterior involvement alone had
a markedly lower likelihood of evisceration compared with
those with posterior extension of trauma. Age showed anon
significant trend towards increased risk, while initial visual
acuity, anatomical zone and mechanism of injury were not
independently associated with evisceration (x?(15)=54.8,
p<0.001; Nagelkerke R?=0.49; Hosmer-Lemeshow p=0.97).

In the ordinal regression model for FVA, older age and
anatomical involvement were significant independent pre-
dictors of outcome. Each additional year of age increased
the odds of worse FVA by 3.4% (OR 1.034, 95% CI 1.011-
1.056, p=0.004). Injuries confined to the anterior segment
were strongly protective compared with posterior involve-

ment (OR 0.09, 95% CI 0.03-0.22, p<0.001), whereas com-
bined anterior—posterior injuries did not differ significant-
ly. The model showed good overall fit (x?(10)=64.7, p<0.001;
Nagelkerke R?=0.49).

Time to primary surgery was not significantly associ-
ated with FVA, suggesting that injury characteristics out-
weighed surgical timing in determining visual outcomes in
this cohort (Kruskal-Wallis H=0.254, p=0.881).

DISCUSSION

This nine year tertiary care cohort confirms that IVA,
anatomical extension of the injury and mechanism of trau-
ma are key determinants of long term visual outcome af-
ter ocular trauma. Our results align with multiple series in
which poor presenting vision, posterior segment involve-
ment and globe rupture consistently predict worse prog-
nosis and lower ocular survival after open globe injuries.*"!
Together with recent prognostic models such as the Ocular
Trauma Score and its revised versions, these findings rein-
force the value of early risk stratification to guide counsel-
ling and surgical planning in severe eye injuries.*’

Age emerged as an independent predictor of FVA in
our cohort, with each additional year increasing the odds
of poorer FVA, even after adjustment for anatomical factors
and initial VA. This is consistent with large contemporary
series of open globe injuries in which older age has been
associated with higher risk of blindness at follow up and
worse Ocular Trauma Score categories.”'? Possible explana-
tions include age related tissue fragility, greater comorbid-
ity burden and delays in accessing emergency care among
older patients, particularly in the context of high energy
domestic falls and workplace injuries. Further studies are
warranted to explore whether tailored preventive strate-
gies and rehabilitation pathways could mitigate the age
related disparity in visual outcomes.

Anatomical extension of trauma showed a clear gradi-
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Table 6. Baseline characteristics and distribution of final visual acuity (FVA)
A) Predictors of no light perception (NLP) - binary logistic regression
Predictor aOR (95% CI) p value
Age (per year) 1.02 (0.99-1.05) 0.26
IVA 20/40-20/400 vs >20/40 — p>0.05
IVA <20/400 vs >20/40 — p>0.05
Zone Il vs I — p>0.05
Zone Il vs I — p>0.05
Open vs closed injury — p>0.05
Segment: posterior vs anterior 0.14 (0.03-0.55) 0.005
Both segments vs anterior segment 0.44 (0.06-3.15) 0.41
IVA: initial visual acuity; OR: odds ratio; CI: confidence interval.
Model fit: x2(15)=67.7, p<0.001; Nagelkerke R?=0.49; Hosmer-Lemeshow p=0.60.
B) Predictors of evisceration — binary logistic regression
Predictor aOR (95% CI) p value
Age (per year) 1.03 (0.99-1.07) 0.11
IVA 20/40-20/400 vs >20/40 — p>0.05
IVA <20/400 vs 220/40 — p>0.05
Zone Il vs 1 = p>0.05
Zone Il vs 1 = p>0.05
Open vs closed mechanism — p>0.05
Segment: posterior vs anterior 0.07 (0.01-0.74) 0.027
Both segments vs anterior segment 0.32 (0.03-3.75) 0.36
IVA: initial visual acuity; OR: odds ratio; CI: confidence interval.
Model fit: x2(15)=54.8, p<0.001; Nagelkerke R?=0.49; Hosmer-Lemeshow p=0.97.
C) Predictors of final visual acuity (FVA) - ordinal logistic regression
Predictor B SE Wald p value OR (Exp(B)) 95% CI (Exp(B))
Age (years) 0.033 0.011 8.50 0.004 1.034 1.011-1.056
IVA (20/40-20/400 vs >20/40) -1.682 0.941 3.19 0.074 0.19 0.02-1.17
Anterior only -2.469 0.492 25.20 <0.001 0.085 0.03-0.22
Both segments -0.799 0.953 0.70 0.402 0.45 0.11-1.07

IVA: initial visual acuity; OR: odds ratio; CI: confidence interval.
Model: logit link; x?(10)=64.7, p<0.001; Nagelkerke R?~0.49

ent of risk in our series: posterior injuries (Zone III) were
strongly associated with FVA <20/400, and posterior seg-
ment involvement was the sole independent predictor of
NLP and evisceration. These findings mirror prior reports
where zone III injuries and posterior segment damage are
among the most powerful predictors of poor visual out-
come and globe loss in open globe trauma.*'"'*!* In practi-
cal terms, eyes with posterior extension should be regarded
as a high risk subgroup requiring intensive follow up, early
vitreoretinal input and realistic discussion of the probabil-
ity of NLP and eventual evisceration, even when initial
anatomical reconstruction is successful.

As in previous studies, we found that severe open globe
mechanisms, particularly rupture and perforating injuries,
clustered in the poorest visual category, whereas closed
globe injuries and lamellar lacerations were largely com-
patible with good FVA.#!*"9 VA remained a strong univari-

able predictor of outcome, and patients presenting with
IVA >20/40 almost uniformly maintained good vision, in
line with the central role of presenting VA in the Ocular
Trauma Score and related models.*'* However, our multi-
variable analyses suggest that, once posterior extension is
taken into account, baseline VA adds limited prognostic
information for NLP and evisceration, underscoring the
dominant impact of posterior segment damage on ultimate
anatomical survival.

We did not observe significant associations between
gender, eye laterality or place of injury and final visual out-
comes, whereas some multicenter cohorts have reported
worse prognosis in women and in certain occupational
settings.!”'® These discrepancies may reflect differences in
case mix, referral patterns and sample size, and highlight
the need for multicenter Portuguese data to clarify the role
of social and environmental factors in trauma prognosis.
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Similar to several series, time to primary surgery showed
no independent association with final FVA. Although time
to primary surgery was not independently associated with
visual outcome in our cohort, most eyes underwent repair
within an acceptable time frame, which may have limited
our ability to detect timing related differences in FVA.**?

This study has several limitations that should be consid-
ered when interpreting its findings. First, its retrospective
design relies on electronic medical records, which may be
subject to information bias and incomplete data, despite the
exclusion of cases with insufficient follow up. Second, as a
single-center study conducted in a tertiary referral hospi-
tal, the generalizability of the results may be limited, given
the potential referral bias toward more severe cases and the
likely under-representation of closed-globe injuries, which
are more frequent, often managed without inpatient ad-
mission and sometimes, definitively treated in local or pe-
ripheral hospitals without referral to our center. Although
the sample size is considerable, it may still be insufficient
to detect independent associations for certain variables in
multivariable analyses; for instance, the lack of association
between time to primary surgery and visual outcomes may
reflect the relatively homogeneous timing of surgical inter-
vention in this cohort.

Overall, our results support the routine use of stand-
ardized classifications and simple multivariable models
focused on age, initial VA and anatomical extension to re-
fine prognostic assessment and to improve communication
with patients and families facing severe ocular trauma.

CONCLUSION

In this nine year tertiary care cohort, ocular trauma
was predominantly characterized by severe open globe in-
juries, with a substantial risk of poor visual and anatomi-
cal outcomes. Age, mechanism of injury and, in particular,
the anatomical extent of trauma emerged as key determi-
nants of prognosis. Posterior segment involvement was
the strongest independent predictor of both no light per-
ception and evisceration, whereas injuries confined to the
anterior segment were associated with significantly better
visual outcomes. These findings highlight the importance
of early anatomical assessment to guide prognosis and pa-
tient counselling.
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