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Purpose: The purpose of this study was to conduct an in-depth analysis of traumatic uveitis 

in patients managed in a mid-Atlantic tertiary care center with the goal of better characterizing 

the clinical features and outcomes of this large and important subset of uveitis patients.

Methods: This was a retrospective, observational study comparing traumatic uveitis patients 

with nontraumatic uveitis patients seen at the University of Virginia, Charlottesville, VA, USA, 

from 1984 to 2014.

Results: Fifty-four traumatic uveitis patients (55 eyes) were identified. The patient population 

was 70.4% male, 57.4% Caucasian, and 37.0% African American. Mean age at diagnosis was 31.2 

years; mean duration of follow-up was 5.4 years; and mean number of visits to the clinic was 4.  

The most common treatment modality was local steroids (77.8%). Glaucoma was medically 

managed in eight patients (14.8%). Cataract surgery was performed in five patients (9.3%). Mean 

best-corrected visual acuity at baseline for traumatic uveitis patients was 0.33 logMAR (SD 0.42) 

at the initial visit and 0.16 logMAR (SD 0.33) at the final visit. Mean baseline intraocular pres-

sure (IOP) in the traumatic uveitis group was 15.5 mmHg (SD 7.4) at the initial visit and 14.6 

mmHg (SD 4.0) at the final visit. Patients in the traumatic uveitis cohort tended to have better 

visual outcomes than those in the nontraumatic uveitis cohort.

Conclusion: In our series, traumatic uveitis patients tended to be young and male and present 

with unilateral disease, all findings consistent with other reports. Despite relatively good visual 

outcomes, the traumatic uveitis patients still experienced a high burden of disease, measured both 

in the number of clinic visits and duration of follow-up. Due to the young mean age of patients, 

these disease burdens and decreased quality of life are nontrivial, emphasizing the importance 

of careful management and prompt treatment of this subset of uveitis patients.
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Introduction
Traumatic uveitis is an important cause of anterior uveitis. In children, it is one of the 

two leading causes of endogenous uveitis,1 comprising up to 25% of all pediatric uveitis 

diagnoses;2 however, it remains poorly characterized, perhaps, because of rare diagnos-

tic dilemmas, straightforward management, and relatively good visual outcomes. Most 

of what is known of traumatic uveitis is gathered from case series and brief reports 

of ocular trauma and referral patterns, many of which are from the developing world 

and focus primarily on the mechanism of ocular injury.3–5 The purpose of this study 

is to conduct an in-depth analysis of all traumatic uveitis cases seen over a 30-year 

period with the goal of better characterizing the clinical features and outcomes of this 

large and important subset of uveitis patients. To our knowledge, this is one of only 

two studies dedicated solely to the analysis and characterization of traumatic uveitis 

in the literature, and the only such study published in the past 25 years.
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Methods
This was a retrospective, observational study of all patients 

with traumatic uveitis seen in the Department of Ophthalmol-

ogy at the University of Virginia, Charlottesville, VA, USA. 

The study was approved by the Institutional Review Board 

and was conducted in accordance with the principles of the 

Declaration of Helsinki. A database of 491 patients with a 

diagnosis of uveitis is maintained in the Department of Oph-

thalmology at the University of Virginia. The database was 

reviewed to identify patients diagnosed with traumatic uveitis 

over a 30-year period from 1984 to 2014. Sixty patients diag-

nosed with traumatic uveitis (62 eyes) were identified. Six 

patients (seven eyes) diagnosed with hyphema, penetrating 

ocular trauma, and ruptured globe injuries were excluded. 

Fifty-four patients (55 eyes) diagnosed with traumatic uveitis 

were included in the study. In order to compare traumatic 

and nontraumatic uveitis patients, a control group of 546 

nontraumatic uveitis eyes was established (26 eyes were 

excluded due to incomplete data). No minimum follow-up 

period was required for inclusion, and all data in the database 

were collected from patient medical charts completed at the 

time of patient visits. The patients’ initial (baseline) and final 

follow-up visits to the clinic were considered as time points 

for data collection in the database. Disease classification was 

recorded in accordance with the Standardization of Uveitis 

Nomenclature (SUN) Working Group criteria.6

Patient demographic information including date of 

birth, sex, race/ethnicity, age at presentation, duration of 

follow-up, and number of clinic visits was reviewed. Clinical 

information including final diagnosis with etiology, location, 

laterality, and chronicity of uveitis, best-corrected visual 

acuity (BCVA), intraocular pressure (IOP), laboratory find-

ings, relevant systemic and associated diagnoses, treatment 

modalities, and complications was also reviewed. BCVA 

results were converted to the logMAR units for analysis 

and are given as logMAR (SD). Visual acuity of counting 

fingers was recorded as 2.0 logMAR; hand movements, 2.3 

logMAR; light perception, 2.6 logMAR; and no light percep-

tion, 2.9 logMAR.7,8 Management including the use of local 

and systemic steroids, antihypertensive drops, intravitreal 

injections, subtenon steroid injections, antimetabolites, 

antitumor necrosis factor agents, cataract surgery, pars plana 

vitrectomy, and glaucoma management (medical and surgical 

intervention) was recorded.

Categorical data were summarized by frequencies and 

percentages, and continuous scale data were summarized 

by the mean and standard deviation distribution as well as 

by median and interquartile range of the distribution (ie, the 

range of values between the 25th and 75th percentiles of the 

distribution). The visual acuity data (logMAR) and the IOP 

data were analyzed via linear mixed-effects (LME) models. 

For each model, the initial to final change in outcome (eg, 

logMAR) and the cohort (nontrauma vs trauma uveitis 

patients) were treated as the dependent and independent 

variables, respectively. A subject-specific random effect 

was utilized as a component of the linear mixed-effects 

model, to account for intra-subject correlation between 

the bilateral outcomes of patients with bilateral uveitis. 

With regard to hypothesis testing, a P#0.05 decision rule 

was established a priori as the null hypothesis rejection 

criterion.

The MIXED procedure of SAS version 9.4 (SAS Institute 

Inc., Cary, NC, USA) was used to conduct the linear mixed-

effects model analyses.

Results
A cohort of 491 patients diagnosed with uveitis at the 

University of Virginia between 1984 and 2004 was reviewed. 

Of those 491 patients, 60 patients (12.2%) were diagnosed 

with traumatic uveitis. After excluding six patients (seven 

eyes) with hyphema, penetrating ocular trauma, and ruptured 

globe injuries, 54 traumatic uveitis patients (55 eyes) were 

included in the study. All 54 patients with traumatic uveitis 

had anterior uveitis. Three patients (5.6%) had afferent pupil-

lary defects at the initial visit and five patients (9.3%) at the 

final visit. Patient demographic information is summarized 

in Table 1.

Ophthalmic management and interventions by anatomic 

location are summarized in Table 2. No patients were 

Table 1 Patient demographics and characteristics

Demographic/characteristic Traumatic uveitis  
patients (n=54)

sex, n (%)
Male 38 (70.4)
Female 16 (29.6)

race/ethnicity, n (%)
Caucasian 31 (57.4)
african american 20 (37.0)
hispanic 1 (1.9)
Other 2 (3.7)

Mean age (years) at diagnosis of uveitis (± sD) 31.2 (17.0)

Mean age (years) at presentation (± sD) 30.2 (17.9)

Mean duration of follow-up time (years) (± sD) 5.40 (9.1)

Mean number of ophthalmology clinic visits (± sD) 4 (4.5)
Uveitis laterality, n (%)

Bilateral 1 (1.9)
Unilateral 53 (98.1)
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prescribed antimetabolites, antitumor necrosis factor agents, 

or intravitreal injections, and no patients underwent glaucoma 

surgery during the follow-up period.

BCVA was recorded at the patients’ initial and final 

visits and converted to logMAR. BCVA measurements 

of the traumatic and nontraumatic uveitis patients were 

compared for all nontraumatic uveitis patients seen during 

the study period. Seven eyes of the 54 traumatic uveitis 

patients were eliminated due to incomplete BCVA data at 

either the initial or final visit. The remaining 48 eyes in the 

group were included in the analysis. Similarly, 26 of the 572 

eyes of the nontraumatic uveitis patients were eliminated 

due to incomplete data, leaving 546 eyes for the analysis. 

Table 3 summarizes the initial and final BCVA for both 

the traumatic uveitis and nontraumatic uveitis groups for 

those patients with available BCVA data at initial and final 

visits. The initial to final change in visual acuity (logMAR) 

for traumatic and nontraumatic uveitis patients is shown 

in Figure 1.

IOP was recorded for all traumatic and nontraumatic 

uveitis patients at the initial and final visits. IOP measure-

ments of the traumatic and nontraumatic patients were com-

pared for all patients seen during the study period. Fourteen 

eyes of the 54 traumatic uveitis patients were excluded due 

to incomplete IOP data. The remaining 41 eyes in the trau-

matic uveitis group were included in the analysis. Similarly, 

41 of the 572 eyes of the nontraumatic uveitis patients were 

eliminated due to incomplete data, leaving 531 eyes for the 

analysis. Table 4 summarizes the initial and final IOP mea-

surements for both the traumatic uveitis and nontraumatic 

uveitis groups for those patients with available IOP data at 

the initial and final visits. The initial to final change in IOP 

(mmHg) for traumatic and nontraumatic uveitis patients 

is shown in Figure 2. A summary of clinical outcomes of 

patients prescribed steroids and those not prescribed steroids 

is found in Table 5.

Discussion
This retrospective study reports and compares the demo-

graphics, treatments, and outcomes of a population of 54 

traumatic uveitis patients at a tertiary referral center in 

Charlottesville, VA, USA, over a 30-year period. Trau-

matic uveitis is poorly characterized in the literature, with 

most coverage existing in the form of case reports or brief 

mentions in studies focusing on ocular trauma; however, 

a number of traumatic uveitis are quite high in certain 

populations, which highlights the importance of studying 

this subset of patients. Although traumatic uveitis is gener-

ally considered less complicated than endogenous forms 

of uveitis, the mean duration of dynamic follow-up in our 

cohort was 5.40 years (SD 9.09), suggesting that traumatic 

uveitis can be associated with a significant disease burden 

and challenging management, especially because it dispro-

portionately affects younger patients.

The pathophysiology of traumatic uveitis is incom-

pletely understood. Rosenbaum et al theorized that a 

possible mechanism for the development of intraocular 

inflammation secondary to nonpenetrating trauma could 

be akin to similar processes in other organ systems.9 They 

posit that traumatic uveitis may be similar to the Koebner 

phenomenon, whereby minor skin trauma precipitates 

psoriasis flares in approximately 25% of patients.9 This 

study – which is to our knowledge, the only other study 

focused solely on traumatic uveitis except for the current 

series – reported that 4.8% of uveitis patients suspected that 

the cause of their uveitis was related to previous nonpen-

etrating trauma.9 At our center, traumatic uveitis following 

nonpenetrating trauma was more than double that found in 

the earlier study.

Table 2 Ophthalmic treatment and interventions

Treatments and interventions Number (%)

local steroids 42 (77.8)
systemic steroids 2 (3.7)
subtenon steroid injection 1 (1.9)
glaucoma topical treatment 8 (14.8)
Cataract surgery 5 (9.3)
Pars plana vitrectomy 2 (3.7)

Table 3 Summary statistics for initial and final logMAR and initial to final change in logMAR for patients with both initial and final 
logMar measurements

Variable Group Number of eyes Mean SD Median 25th percentile 75th percentile

initial logMar nontrauma 546 0.50 0.71 0.18 0.10 0.60
Final logMar nontrauma 546 0.52 0.84 0.18 0.00 0.48
Delta nontrauma 546 0.01 0.74 0.00 −0.20 0.10
initial logMar Trauma 48 0.33 0.42 0.10 0.00 0.49
Final logMar Trauma 48 0.16 0.33 0.00 0.00 0.18
Delta Trauma 48 −0.17 0.33 −0.05 −0.42 0.00
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Figure 1 Initial to final change in visual acuity (logMAR) for traumatic and nontraumatic 
uveitis patients.
Note: each circle indicates one eye.
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Figure 2 Initial to final change in IOP (mmHg) for traumatic and nontraumatic uveitis 
patients.
Abbreviation: iOP, intraocular pressure.

Table 4 Summary statistics for initial and final logMAR and initial to final change in logMAR for patients with both initial and final 
logMar measurements

Variable Group Number of eyes Mean SD Median 25th percentile 75th percentile

initial iOP nontrauma 531 16.0 6.8 15.0 12.0 18.0
Final iOP nontrauma 531 14.9 5.5 14.0 12.0 18.0
Delta nontrauma 531 −1.07 8.1 0.0 −4.0 3.0
initial iOP Trauma 41 15.5 7.4 14.0 11.0 18.0
Final iOP Trauma 41 14.6 4.0 15.0 12.0 17.0
Delta Trauma 41 −0.88 7.1 0.0 −3.0 3.0

Abbreviation: iOP, intraocular pressure.

One ocular trauma study conducted in Tanzania reported 

that traumatic uveitis was the most common traumatic 

diagnosis at the time of presentation, representing 23% of 

traumatic diagnoses, 18% of eclipsing ruptured globe, and 

17% of corneal ulcer.4 Furthermore, in the group with patients 

aged 20 years or less, traumatic uveitis accounted for 27% 

of traumatic diagnoses, and in patients aged over 60 years, 

it accounted for 29% of such diagnoses.4 In that study, 72% 

of traumatic uveitis patients presented with severe visual 

acuity deficits, which was defined as visual acuity ,3/60 

(1.3 logMAR). However, the report notes that there were too 

few final visual acuities documented to draw any conclusion 

about final visual outcomes in these patients.

A study of ocular emergencies in Kinshasa (Democratic 

Republic of the Congo) reported traumatic iritis in 17.6% 

of patients with ocular trauma.3 A Turkish study reported 

traumatic iritis in 48 of 98 patients hospitalized for ocular 

trauma.5 Similarly, a Glasgow study reported traumatic 

uveitis in 24 patients (0.4% of patients with ocular trauma).10 

In a UCLA study, traumatic uveitis was the third most com-

mon cause of unilateral anterior uveitis, representing 5.7% 

of all anterior uveitis cases.11 In all of these studies, the 

authors did not provide any additional information about 

the clinical course or management in this subset of patients. 

A British study reported that patients with severe traumatic 

uveitis rapidly developed mature cataracts, elevated IOP, 

and vitreous hemorrhage.12

An Egyptian ocular trauma study found that 15.7% of 

ocular injuries in that cohort were diagnoses of traumatic 

iritis.13 No additional information about those patients is 

available. A study from the US military found that traumatic 

iritis was one of the most common ocular complaints of 

military personnel injured during Operations Desert Shield 

and Desert Storm.14 A number of other reports note a small 

number of traumatic uveitis cases, but do not comment on the 

clinical course, management, or outcomes for these patients 

as a group.15–18

In our traumatic uveitis population, the male to female 

ratio was 2.4:1. This ratio is similar to that reported in reports 

of all ocular trauma, suggesting a difference in rates of risk-

taking behavior between sexes.3–5 The mean age of traumatic 

uveitis diagnosis in our population was 31.2 years (SD 17.03), 

which is considerably lower than the mean age of diagnosis 

of all types of uveitis (n=491) at the University of Virginia, 

which was 46.0 years (SD 21.4). From the reports on ocular 

trauma, it was also found that young patients are at greater 

risk for ocular injury.4,5 At our site, 25.6% of uveitis patients 

aged 0 to 18 years were diagnosed with traumatic uveitis, 
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Visual acuity improvement was approximately equal 

between patients prescribed steroids and those who did not 

receive steroids; however, the group that did not receive 

steroids had better final BCVA than did the steroid group. 

This likely reflects the fact that patients with milder, 

self-limited disease did not require steroid treatment. 

Consequently, vision in these patients improved without 

steroid intervention. The steroid group, however, may 

have had more severe disease requiring intervention. IOP 

values did not vary significantly between the steroid and 

nonsteroid groups.

Our results echo those found in the Rosenbaum et al 

study, as well as other series, which also found that most 

traumatic uveitis patients were young and male.9 However, 

the study also reported that one-third of the patients had 

bilateral inflammation, while only one patient in our series 

had bilateral disease. The authors suggest that the high 

rate of bilateral disease in the study may be explained by 

patients misattributing the inflammation as secondary to 

the trauma, when in reality it might have been a coinci-

dence that some trauma occurred at or near the time of 

the development of uveitis. Furthermore, many patients in 

the series had known underlying systemic conditions that 

predispose to the development of uveitis including sarcoi-

dosis, ankylosing spondylitis, Reiter’s syndrome, or were 

HLA-B27 positive.9

The major limitation of this study is its retrospective 

nature, which increased susceptibility to referral, treatment, 

and data collection biases. The ophthalmology clinic at the 

University of Virginia treats patients from the entire state of 

Virginia as well as referrals from other areas. Because there 

was not a standardized follow-up period required for inclusion 

in the study, it is possible that the visual and IOP outcomes 

represent only patients with more severe disease or those with 

longer follow-up periods. 

Conclusion
Traumatic uveitis patients tend to be young and male and 

present with unilateral disease, and tend to have better visual 

outcomes than patients in the nontraumatic uveitis cohort. 

In spite of relatively good visual outcomes, the traumatic 

uveitis patients still experienced a high burden of disease, 

measured both in number of clinic visits and duration of 

follow-up. Because they tend to be younger than other 

patients with uveitis, the impact of disease burdens and 

decreased quality of life may be amplified, highlighting the 

importance of careful management and prompt treatment of 

this subset of uveitis patients.

Table 5 Clinical outcomes of patients prescribed steroids and 
those not prescribed steroids

Clinical outcome Steroids No steroids

initial BCVa (logMar) (± sD) 0.44 (0.58) 0.29 (0.23)

Final BCVa (logMar) (± sD) 0.24 (0.44) 0.07 (0.09)

initial iOP (mmhg) (± sD) 15.0 (6.51) 14.71 (6.65)

Final iOP (mmhg) (± sD) 14.6 (3.57) 14.86 (5.76)

Abbreviations: BCVa, best-corrected visual acuity; iOP, intraocular pressure.

reflecting the importance of traumatic uveitis in the pediatric 

uveitis clinic.2 BenEzra et al reported traumatic uveitis in ten 

of the 110 pediatric uveitis population studied.19 Cunningham 

reported that traumatic uveitis is one of the leading causes of 

uveitis in children, along with juvenile idiopathic arthritis.1

In our cohort, most patients (77.8%) were prescribed local 

steroids, while only 3.7% were prescribed systemic steroids. 

Although eight patients (14.8%) developed glaucoma dur-

ing the follow-up period, all were medically managed and 

none required glaucoma surgery. Five patients (9.3%) in 

our cohort underwent cataract surgery, and only two (3.7%) 

underwent pars plana vitrectomy. Rates of complications in 

our cohort were significantly lower than those in our entire 

uveitis population of 491 patients. In the overall uveitis popu-

lation, 23.6% of patients developed glaucoma, with 8.8% 

of all uveitis patients requiring glaucoma surgery. Higher 

cataract surgery numbers were found in 26.4% of the overall 

uveitis population, as were rates of pars plana vitrectomy, 

which were performed in 9.4% of all uveitis patients. This 

difference is due in part to the fact that all of our traumatic 

uveitis patients were diagnosed with anterior uveitis, which 

in general has better outcomes than intermediate, posterior, 

and panuveitis, and in part due to the comparatively straight-

forward management of traumatic uveitis.

The difference in the mean change in logMAR between the 

traumatic and nontraumatic uveitis groups was 0.18 logMAR 

(95% CI: −0.03 to 0.39 logMAR), which approached, but 

did not achieve, statistical significance (P=0.099). The lack 

of statistical significance indicates that although traumatic 

uveitis may have overall better results than other uveitis 

etiologies, positive outcomes are not guaranteed in traumatic 

uveitis, and it should be approached as aggressively as other 

etiologies. Similarly, the difference in the mean change in 

IOP between the traumatic and nontraumatic uveitis groups 

was 0.19 mmHg (95% CI: −2.40 to 2.78 mmHg), which was 

not significant (P=0.885), indicating that traumatic uveitis 

patients did not have significantly better IOP outcomes, again 

highlighting the fact that traumatic uveitis requires careful 

management.
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