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Introduction

Of the approximately 200 000 open-globe injuries that occur 
annually in the United States, the rate of cases of rhegmatoge-
nous retinal detachment (RRD) presenting at or within 24 hours 
ranges from 2.5% to 39.9%.1 In addition to the presence of RD, 
an initial best-corrected visual acuity (BCVA) of hand motions 
(HM) or worse, a relative afferent pupillary defect, and poste-
rior extension of the injury are reported to predict poor visual 
outcomes after an open-globe injury.1–5 Few studies, however, 
have evaluated the outcomes of subsequent RD after repair of 
this type of injury. Determining the incidence of subsequent RD 
is complicated by the lack of follow-up in some studies as well 
as the difficulty in assessing the posterior segment of an eye 
with a previous open-globe injury.1–6

Trauma-related factors that are more highly associated with 
RD after open-globe injury include the presence of vitreous 
hemorrhage, a higher Ocular Trauma Classification Group zone 
of injury, a longer wound length (>10 mm), vitreous loss, blunt 
trauma, and a retained intraocular foreign body (IOFB).4,6 The 
visual prognosis after RD is variable, with preoperative attach-
ment of the macula having a more favorable outcome1,7–9; the 
prognosis after RDs resulting from penetrating injuries is also 

worse than that for blunt injuries.6,10 Traumatic proliferative 
vitreoretinopathy (PVR) and tractional RD are additional risk 
factors for a poor functional outcome after injury.11 Likewise, 
the extent of the RD (number of quadrants) is inversely related 
to the visual outcome and directly related to the likelihood of 
subsequent enucleation.12

More than one half of RDs occurring after an open-globe 
injury are diagnosed 1 week or more after the initial trauma. 
Risk factors and clinical outcomes of concomitant RDs diag-
nosed shortly after open-globe injury have not been well stud-
ied. The objectives of this study were to understand the clinical 
features and outcomes of RDs diagnosed after open-globe 
injury. Understanding the preoperative and intraoperative risk 
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factors of early-onset or concomitant RDs may assist the clini-
cian in planning follow-up and counseling for patients.

Methods

An institutional review board–approved single-center retrospec-
tive chart review was performed of all patients who presented 
with open-globe injuries and developed early-onset RDs, defined 
as occurring within 14 days of the initial injury. All patients were 
evaluated at the University of Illinois at Chicago from January 
2016 to September 2021. A vitreoretinal faculty member diag-
nosed all cases of RD. Patients presenting with an RD 14 days 
after the initial injury or patients without an RD were excluded. 
Patients with less than 6 months of follow-up (19 patients) after 
RD repair were also excluded from the study.

Collected data included demographics, medical history, 
information pertaining to the mechanism and location of the 
ocular injury, ocular injury parameters, surgical intervention, 
time between the diagnosis and repair of the globe injury and 
the occurrence of RD, and the postoperative visual and ana-
tomic outcomes. The ocular trauma score and the retinal detach-
ment after open-globe injury score were calculated, and the 
results were correlated with the patient outcomes. The VA was 
obtained using standard clinic Snellen charts and then con-
verted to logMAR notation for statistical purposes.

Univariate and multivariate analyses were performed to 
determine the association between baseline factors and the VA 
and anatomic outcomes. Statistical comparisons were performed 
with Student t tests, the Fisher exact test, and χ2 tests in addition 
to logistic and linear regression analysis for univariate models 
and multivariate models. Statistical significance was set at 
P < .05 and a 95% CI not including 1.0. All statistical analyses 
were performed using R software (version 4.1.1, R Foundation 
for Statistical Computing).

Results

There were 214 open-globe injuries between January 2016 and 
September 2021. After excluding patients lost to follow-up, those 
with incomplete records, those who underwent enucleation, and 
those who did not meet the inclusion criteria for RD diagnosis and 
repair, 36 patients were eligible for inclusion in the study (Figure 1). 
Twenty-five patients (69.4%) were men, and the median age was 
48.5 years (range, 13-82). Table 1 shows the preoperative patient 
characteristics and BCVA outcomes.

The most common mechanism of open-globe injury was 
blunt trauma (61.1%), and all injuries were repaired within 24 
hours of presentation. Four patients had simultaneous open-
globe repair and pars plana vitrectomy (PPV) for RD. Of the 36 
RDs, 39% were macula-on, 66.7% were anterior to the equator, 
11.1% were equatorial, and 22.2% were posterior to the equator. 
The median interval from the open-globe injury to the RD diag-
nosis was 2.5 days (range, 0-13); 52.8% presented before 5 days. 
RDs were noted to occur sooner after open-globe injury if there 
was an associated IOFB or perforating injury (both P < .01). 
The median time from open-globe injury to initial vitrectomy 
repair was 20 days.

The median logMAR VA at presentation was 2.7 (20/10 000) 
(range, 1.0 [20/200]-3.0 [20/20 000]). The median time from the 
injury to presentation was 8 hours. Four patients presented more 
than 24 hours after their initial injury, although their median pre-
senting and final VA were equivalent to that of the other patients. 
There was no significant independent correlation between the 
time to presentation and the final VA (R2 = 0.008; P = .60). The 
median ocular trauma score at presentation was 1 (raw score, 36; 
range, 12-66). The median retinal detachment after open-globe 
injury score was 4.75 (range, 0-7.5). At presentation, the BCVA 
was significantly worse for patients with macula-off detachments 
(P = .01), an obscured view of the anterior chamber or traumatic 
hyphema (P = .02), blunt injuries (P < .01), external globe defor-
mity (P = .03), or choroidal detachment (P = .02). The initial 
BCVA was more favorable in patients who developed RDs soon 
(within 5 days) after the open-globe injury (P = .03) and those 
with an IOFB (P = .01). Table 2 shows the characteristics of the 
RDs and the BCVA outcomes.

Retinal tamponade included silicone oil (SO) in 25 patients, 
perfluoropropane gas in 6 patients, sulfur hexafluoride gas in 2 
patients, and air in 1 patient. For the remaining 2 patients, no 
tamponade agent was used because it was deemed that the 
detachment could not be repaired intraoperatively.

After 6 months, the median logMAR BCVA was 2.3 (Snellen 
equivalent, 20/4000), which corresponded to a median improve-
ment in clinic-obtained Snellen acuity from light perception 
(LP) to HM. The VA ranged preoperatively from 20/25 to no LP 
(NLP) and postoperatively from 20/20 to NLP. During this 

Figure 1. Flow diagram of inclusion criteria.
Abbreviations: OGI, open-globe injury; RD, retinal detachment.
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Table 1. Preoperative Characteristics and BCVA Outcomes.

Parameter Number (%)

Mean BCVA

Presenting At 6 Months

LogMAR Snellen P Value LogMAR Snellen P Value

RD-OGI score <.01a .03a

 <5 18 (50.0) 2.11 20/4000 1.69 20/800  
 ≥5 18 (50.0) 2.69 20/10 000 2.19 20/4000  
Ocular trauma classification .87 .87
 Zone 1 10 (27.8) 2.32 20/4000 1.97 20/2000  
 Zone 2 5 (13.9) 2.34 20/4000 2.1 20/4000  
 Zone 3 21 (58.3) 2.46 20/10 000 1.89 20/2000  
No view of AC or traumatic hyphema .02a .10
 Yes 23 (63.9) 2.63 20/10 000 2.08 20/4600  
 No 13 (36.1) 1.99 20/2000 1.69 20/800  
Injury type <.01a .35
 Blunt 22 (61.1) 2.70 20/10 000 2.10 20/4000  
 Penetrating 10 (27.8) 1.96 20/2000 1.65 20/800  
 Perforating 4 (11.1) 1.90 20/2000 1.82 20/2000  
Gunshot wound .08 .25
 Yes 3  (8.3) 1.30 20/400 1.43 20/500  
 No 33 (91.7) 2.50 20/10 000 1.99 20/2000  
External globe deformity .03a .09
 Yes 25 (69.4) 2.61 20/10 000 2.08 20/4000  
 No 11 (30.6) 1.94 20/2000 1.62 20/800  
IOFB .01a .05a

 Yes 10 (27.8) 1.72 20/800 1.50 20/630  
 No 26 (72.2) 2.67 20/10 000 2.11 20/4000  

Abbreviations: AC, anterior chamber; BCVA, best-corrected visual acuity; IOFB, intraocular foreign body; RD-OGI, retinal detachment after open-globe injury.
aStatistically significant at the 5% level.

Table 2. RD Characteristics and BCVA Trajectories.

Parameter Number (%)

Mean BCVA

Presenting At 6 Months

LogMAR Snellen P Value LogMAR Snellen P Value

Macula .01a .07
 On 14 (38.9) 1.97 20/2000 1.66 20/800  
 Off 22 (61.1) 2.68 20/10 000 2.12 20/4000  
RD diagnosed within 5 days of OGI .03a .42
 Yes 19 (52.8) 2.11 2.64 (20/10 000) 1.97 20/2000  
 No 17 (47.2) 2.34 20/4000 1.92 20/2000  
Vitrectomy >20 days after OGI .01a .01a

 Yes 18   (50) 2.67 20/10 000 2.24 20/4000  
 No 18   (50) 2.13 20/4000 1.64 20/800  
PVR .13 .20
 Yes 20 (55.6) 2.54 20/10 000 2.05 20/2000  
 No 16 (44.4) 2.23 20/4000 1.81 20/2000  
Vitreous heme .27 .32
 Yes 31 (86.1) 2.45 20/10 000 1.98 20/2000  
 No 5 (13.9) 2.10 20/4000 1.72 20/800  

(continued)
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period, 23 patients (63.9%) had an improvement in vision. For 
the 4 cases that had simultaneous open-globe repair and PPV, 
the median presenting logMAR VA was 1.3 (Snellen equivalent, 
20/400) and the median final logMAR VA was 1.8 (Snellen 
equivalent, counting fingers). The logMAR BCVA was signifi-
cantly worse in cases in which the duration between the injury 
and the initial vitrectomy repair was more than 20 days (P = .01) 
and the retinal detachment after open-globe injury score was 5 
or higher (P = .03). Of note, 2 patients were found to have macu-
lar scars and thus had no visual improvement postoperatively. 
Five patients had RDs that could not be repaired. Twenty patients 
had PVR. Fourteen patients had gas or SO without a postopera-
tive refraction, and 27 patients had lenticular opacities or uncor-
rected aphakia.

Univariate linear regression analysis showed that the present-
ing BCVA (P = .01) and ocular trauma score (P = .04) were sig-
nificant predictors of 6-month BCVA (ie, a higher ocular trauma 
score being predictive of better BCVA). During this period, 13 
patients (36.1%) required a second RD repair. Patients who 
required a second RD repair were more likely to have initially 
presented with a lower ocular trauma score (28 vs 37; P < .01).

Univariate analysis found the number of days between the 
open-globe injury and the initial vitrectomy (P = .03) was a 
significant predictor of the 6-month BCVA, as was a duration 
between the open-globe injury and the initial vitrectomy of 20 
or more days (P = .02) (Figure 2). Table 3 shows the demo-
graphic and ocular findings of patients who had PPV less than 
20 days after their open-globe injury and those who had PPV 

more than 20 days after. A multivariate model using a step-
wise approach for predicting the 6-month BCVA was devel-
oped and included the following variables: a duration of 20 or 
more days between the open-globe injury and the initial vit-
rectomy repair (P = .02), equatorial RD (P = .08), macula-off 
RD (P = .07), and days between the open-globe injury and RD 
(P = .15) (Table 4).

Conclusions

Multiple previous studies have examined the incidence and risk 
factors for RD after open-globe injury, although to our knowl-
edge none has specifically evaluated the unique features and 
outcomes in eyes that develop RDs within 2 weeks of injury. We 
chose a threshold of 14 days between the injury and the RD 
diagnosis for inclusion in our case series, in alignment with a 
study analyzing posttraumatic RD with the same definition.13 
The BCVA at 6 months was considered equivalent to the patient’s 
final BCVA, an accepted duration for maximum recovery of VA 
after blunt ocular trauma.14

Sixty-one percent of RDs were macula-off, suggesting that the 
visual prognosis may be better with a careful and early referral to 
a retina specialist. On presentation, more than one half of patients 
with open-globe injuries and concomitant RDs had no view of the 
anterior chamber or a traumatic hyphema, which can make the 
initial assessment difficult and the long-term visual prognosis 
poor. Furthermore, as shown in previous studies,5,15,16 a large por-
tion of patients presented with vitreous hemorrhage (87%), where 

Parameter Number (%)

Mean BCVA

Presenting At 6 Months

LogMAR Snellen P Value LogMAR Snellen P Value

Equatorial RD .09 .11
 Yes 4 (11.1) 1.45 20/500 1.20 20/320  
 No 32 (88.9) 2.52 20/10 000 2.03 20/2000  
RD anterior to equator .10 .05a

 Yes 24 (66.7) 2.53 20/10 000) 2.14 20/4000  
 No 12 (33.3) 2.15 20/4000 1.55 20/800  
Macular hole .13 .31
 Yes 5 (13.9) 2.60 20/10 000 2.10 20/4000  
 No 31 (86.1) 2.37 20/4000 1.92 20/2000  
Subretinal heme .29 .39
 Yes 14 (38.9) 2.48 20/10 000 1.99 20/2000  
 No 22 (61.1) 2.35 20/4000 1.91 20/2000  
Suprachoroidal heme .33 .38
 Yes 3  (8.3) 2.00 20/2000 1.67 20/800  
 No 33 (91.7) 2.44 20/4000 1.97 20/2000  
Choroidal detachment .02a .07
 Yes 14 (38.9) 2.66 20/10 000 2.18 20/4000  
 No 22 (61.1) 2.24 20/4000 1.79 20/2000  

Abbreviations: BCVA, best-corrected visual acuity; OGI, open-globe injury; PVR, proliferative vitreoretinopathy; RD, retinal detachment.
aStatistically significant at the 5% level.

Table 2. (continued)
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conservative management in nontraumatic cases has been shown 
to lead to a higher incidence of retinal breaks, RDs, and PVR. The 
presence of a choroidal detachment was associated with a poorer 
initial BCVA and final BCVA, although postoperatively the 
improvement in BCVA was similar to that in cases with and cases 
without choroidal detachment. A significant portion of cases 
(63%) presented after a blunt mechanism of injury, suggesting 
that the mechanism of injury may contribute to the development 
of an RD. In addition, the majority (77%) of injuries presented 
with some deformity external to the globe (ie, lid laceration); thus, 
in the presence of such injuries, there should be a high level of 
concern for additional posterior segment pathology. Nearly one 
half of the cases developed PVR, the high possibility of which 
should be disclosed and discussed with the patient.

Surprisingly, patients with an IOFB had a better presenting 
BCVA and final BCVA than patients who did not have an IOFB. 
Patients with an IOFB were also significantly more likely than 
patients without an IOFB to develop an RD sooner (defined as 
less than 5 days between the open-globe injury and RD, the 
median time in our dataset) after open-globe injury. The shorter 
time to diagnosis and repair may contribute to a better final 
BCVA. As established by Liu et al,17 the prognosis of IOFBs is 
variable and depends on several factors, including the presenting 
BCVA. On review of our cases with IOFBs in the series, 3 of 7 
had a presenting logMAR BCVA of 0.5 or lower (Snellen equiv-
alent, 20/60 or higher), significantly better than the average pre-
senting BCVA of all cases in our study. These patients in 
particular should be counseled about the importance of follow-
up with a retina specialist.

The ocular trauma score is a widely accepted tool used in 
ocular trauma to provide clinicians with valuable visual prog-
nostic information.18 The retinal detachment after open-globe 
injury score, established by Stryjewski et al,6 calculates the 
cumulative probability of developing an RD by evaluating the 
presenting BCVA, zone of injury, and presence of a vitreous 

Figure 2. Relationship between time from OGI to initial 
vitrectomy repair and 6-month visual acuity.
A statistically significant relationship was observed between these 2 variables, 
with patients who had more time between the OGI and the initial vitrectomy 
having worse (higher logMAR) visual acuity at 6 months.
Abbreviation: OGI, open-globe injury.

Table 3. Patient Characteristics Stratified by Timing of PPV After 
OGI.

Variable

Vitrectomy 
<20 Days 
From OGI

Vitrectomy 
≥20 Days 
From OGI P Value

Mean logMAR VA
 Baseline 2.13 2.67 .03a

 Final 1.64 2.24 .02a

Mean age (y) 45.5 49 .58
Lens status, n (%) .21
 No view 6 (33.3) 12 (66.7)  
 Clear 4 (22.2) 2 (11.1)  
 Cataract 4 (22.2) 1 (5.5)  
 Rupture/violated 

lens capsule
3 (16.7) 2 (11.1)  

 Not available 1 (5.6) 1 (5.6)  
Ocular trauma 

classification, n (%)
.80

 Zone 1 6 (33.3) 4 (22.2)  
 Zone 2 2 (11.1) 3 (16.7)  
 Zone 3 10 (55.6) 11 (61.1)  
IOFB, n (%) <.01a

 Yes 10 (44.4) 0  
 No 8 (55.6) 18 (100)  
OTS, n (%) .34
 1 14 (77.8) 17 (94.4)  
 2 3 (16.7) 1 (5.56)  
 3 1 (5.5) 0 (0)  
 4 0 0 (0)  
 5 0 0 (0)  
Mean RD-OGI score 4.67 5.5 .14
PVR, n (%) .74
 Yes 9 (50) 11 (61.1)  
 No 9 (50) 7 (38.9)  
RD quadrants, n (%) .03a

 1 7 (38.9) 0  
 2 2 (11.1) 3 (16.7)  
 3 0 1 (5.5)  
 4 9 (50) 14 (77.8)  
Vitreous hemorrhage, 

n (%)
1

 Yes 16 (88.9) 15 (83.3)  
 No 2 (11.1) 3 (16.7)  
Mean days since OGI 

of RD
2.78 6.22 .01a

Abbreviations: IOFB, intraocular foreign body; OGI, open-globe injury; 
OTS, Ocular Trauma Score; PPV, pars plana vitrectomy; PVR, proliferative 
vitreoretinopathy; RD, retinal detachment; RD-OGI, retinal detachment after 
open globe injury; VA, visual acuity.
aStatistically significant at the 5% level.
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hemorrhage. One of the objectives of our study was to assess 
the predictive value of these scores in the setting of open-globe 
injury and subsequent RRD. In our study population, retinal 
detachment after open-globe injury scores higher than 5 were 
predictive of a worse initial BCVA and final BCVA. Our find-
ings also indicate that a low ocular trauma score on presenta-
tion may be predictive of requiring a second RD repair. These 
scores may thus still provide valuable prognostic information 
in the setting of concomitant RDs, contrary to what has been 
established in other studies.13,19

Our findings suggest that the number of days between the 
open-globe injury and the initial vitrectomy was a critical 
factor in predicting the final visual outcome at 6 months. A 
time to the initial repair of more than 20 days, which was 
the median interval in our study, was associated with a 
worse final BCVA. This remained true on multivariate anal-
ysis even when controlling for the presenting BCVA. Of the 
14 cases in which the repair was performed more than 20 
days after the diagnosis of RD, 9 (64%) were the result of a 
delayed retina referral or scheduling-related issues and were 
confirmed to have had modifiable reasons for delay (ie, 
appointment rescheduling by the patient or other scheduling 
issues, or transportation reasons that led to delayed repair, 
as opposed to a delay that was medically indicated/recom-
mended). The other cases involved a poor corneal view, 
required care coordination for dual penetrating keratoplasty, 
had hemorrhagic choroidal detachments, or had NLP. 
Notably, an RD diagnosis within 5 days of the open-globe 
injury was not a statistically significant predictor of the 
final BCVA. This suggests that clinicians should maintain a 
high index of suspicion for the development of an RD with 
a longer duration and that a strong emphasis on prompt RD 
repair can result in improved final VA and outcomes. Of the 
4 cases that had simultaneous open-globe repair and PPV 
for RD, there was a small decline in the median logMAR VA 
at 6 months, suggesting that simultaneous repair may have 
unique consequences for the long-term visual potential of 
the eye. Further research is needed to compare the risks and 
benefits of simultaneous repair.

Multivariate regression analysis of the baseline factors showed 
that a duration of more than 20 days between the open-globe 
injury and the initial vitrectomy was significant for predicting the 
final BCVA, thus supporting the tenet of prompt repair of this 
type of RD. It is generally accepted that earlier intervention 

minimizes the risk for PVR,20 in particular in younger individuals 
with open-globe injuries. In our series, the presence of PVR was 
present in more than one half of the patients and was associated 
with a less favorable initial VA and final VA. Given the many 
reasons for poor visual outcomes among all our patients, how-
ever, these figures did not reach statistical significance.

Our study has several limitations, most notably related to its ret-
rospective design and sample size. Furthermore, we included only 
patients who had at least 6 months of follow-up. Beyond 6 months, 
more than one half of our study population (19 patients) was lost to 
follow-up. A future, larger scale study may consider assessing the 
longer term visual outcomes in similar cases of ocular trauma.
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