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Abstract

Background/Objectives
Convention is to perform open globe injury (OGI) repair within 24 hours to minimize risk of
endophthalmitis. However, there is limited data assessing how time to operative repair (OR) within 24
hours impacts postoperative visual acuity (VA).

Subjects/Methods
Manual retrospective chart review of 633 eyes at Massachusetts Eye and Ear (MEE) with a diagnosis of
OGI between 2012–2022. Inclusion criteria were primary repair ≤ 24 hours after injury and ≥ one month
up. Multivariate regression analysis was conducted with postoperative VA as primary outcome.

Results
Of the subjects, 489 (77.3%) were male and 496 (78.4%) were white. Demographics of OGI wounds
included 320 (50.6%) rupture and 313 (49.4%) laceration; 126 (19.9%) with rAPD, 189 (29.9%) zone 3
injuries, 449 (71.2%) uveal prolapse, and 110 (17.4%) intraocular foreign body. Final postoperative
LogMAR VAs consisted of 31% with a VA < 1.7, 9% with a VA of 1.9, 18% with a VA of 2.3, 27% with a VA
of 2.7, and 11% with a VA of 3.0. Multivariate analysis showed no signi�cant correlation between time to
OR and postoperative VA (p = 0.800) [95%CI:-0.01,0.01]. Older age (p < 0.001) [95%CI:0.00,0.01], worse
presenting VA (p < 0.001) [95%CI:0.17,0.32], rAPD (p < 0.001) [95%CI:0.65,1.0], mechanism of rupture (p < 
0.001) [95%CI:0.19,0.54], higher zone of injury (p < 0.001) [95%CI:0.25,0.45], and uveal prolapse (p = 
0.003) [95%CI:0.09,0.42] were signi�cantly associated with worse �nal VA.

Conclusions
Time to repair of OGIs within 24 hours does not in�uence �nal VA. Optimization of surgical and patient
factors may contribute more signi�cantly to �nal VA than prioritizing more rapid time to OR.

Introduction
Open globe injury (OGI), de�ned as a full thickness wound of the wall of the eye, is a severe form of
ocular trauma that has a high risk of ocular and visual morbidity.1 Given the potential for severe vision
loss, identi�cation of factors that may improve visual function following OGI is critical. Prior studies have
demonstrated that �nal visual acuity is in�uenced by injury-related factors, including presenting visual
acuity, mechanism of rupture, retinal detachment, and relative afferent pupillary defect (rAPD), as well as
patient factors including older age.2,3,4,5,6,7,8 Moreover, endophthalmitis, a vision-threatening complication
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of OGI, has been found to be associated with injury-speci�c factors including presence of intraocular
foreign body (IOFB), soil exposure, and, importantly, delayed primary wound closure greater than 24
hours.9,10,11,12 For this reason, the standard of care for ruptured globes is to perform primary closure
within 24 hours to minimize the risk of endophthalmitis.

Ultimately, a myriad of factors in�uences visual outcome in the pre-operative, intraoperative, and
postoperative period of OGI repair, most beyond the surgeon’s control. Factors that can be in�uenced by
the ophthalmologist include early intervention, antibiotic prophylaxis, and longitudinal follow-up.13,14 The
relationship between length of time from OGI injury to surgical repair on OGI outcomes is
multifaceted.4,13,14,15 To date, there have been limited well-powered studies of the impact of time to
operative repair within 24 hours on visual acuity outcome for patients with OGI. We therefore aimed to
evaluate whether a surgeon’s time to the operating room for primary repair of an OGI results in any
difference in �nal visual acuity.

Materials (Subjects) And Methods
This study was approved by the Mass General Brigham institutional review board and adhered to the
tenets of the declaration of Helsinki in accordance with HIPAA regulations. The requirement for informed
consent was waived because of the retrospective nature of the study.

Data Extraction
A retrospective chart review of 633 pediatric and adult OGIs operated on at Mass Eye and Ear (MEE)
between January 1st, 2012, and January 31st, 2022. All patients presented to MEE with an OGI for
primary repair and were treated according to our standardized open globe repair protocol.14 Inclusion
criteria included primary OGI repair within 24 hours of injury and at least one month of follow-up with a
documented visual acuity.

Clinical data were manually collected from the electronic medical record. Demographic variables
collected included date of birth, age at time of injury, sex, race, ethnicity, and eye laterality. Clinical
variables included time from injury to operating room (OR), presenting VA, mechanism of injury
(laceration vs. rupture), maximal zone of injury (Zone 1 as the cornea, Zone 2 as the limbus to 5 mm onto
the sclera, and Zone 3 as the rest of the posterior sclera), presence of an IOFB, presence of rAPD, presence
of uveal prolapse on presentation, whether lensectomy was performed, whether post-op sight-improving
surgery was performed after the initial repair (including pars plana vitrectomy, anterior vitrectomy,
lensectomy +/- IOL insertion, pupilloplasty, keratoplasty, cyclophotocoagulation, retinectomy, scleral
buckle insertion, lateral canthotomy, wound revision, and endolaser), and the �nal post-op VA recorded in
the patient’s chart.13,16 All Snellen VAs were converted to LogMAR scale: Snellen VAs < 20/1000
correspond to a LogMAR of < 1.7, and counting �ngers (CF), hand motion (HM), light perception (LP), and
no light perception (NLP) correspond to values of 1.9, 2.3, 2.7, and 3.0, respectively.17,18,19 The types of
trauma were categorized according to the Birmingham Eye Trauma Terminology (BETT) and Ocular
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Trauma Classi�cation (OTC) guidelines.1,20 Final VA at last follow up was the primary outcome of the
study.

Statistical Analysis
Data were analyzed using R statistical programming software (version 4.1.2). Descriptive statistics and
frequencies were calculated for all demographic and clinical variables of interest utilizing Chi-squared
tests of independence and Kruskal-Wallis tests. A p-value < 0.05 was considered to be statistically
signi�cant. Time to OR was analyzed as a continuous variable. Univariate and multivariate models were
constructed to observe the effects of time to OR and demographic data on �nal VA at last follow-up.

Results
A total of 633 eyes from 628 individual patients met inclusion criteria. The average patient age was 44.8
years at the time of injury (Table 1). Males constituted a majority of the cases at 486 (77.3%). A majority
of patients were white (78.4%), followed by other (10.7%) and black (7.0%). In addition, 65 (10.3%)
patients identi�ed their ethnicity as Hispanic (Table 1). A rAPD was present in 126 (19.9%) eyes, and an
IOFB was present in 110 (17.4%) eyes. A similar proportion of patients sustained rupture vs laceration
mechanisms of injury, with 320 (50.6%) being rupture injuries. Uveal prolapse occurred in 451 (71.2%)
eyes. Primary or secondary lensectomy was performed in 234 (37.0%) eyes, and other post-op sight-
improving surgery was performed in 347 (54.8%) eyes.

Variables that were not distributed equally included those that were signi�cantly associated with either
laceration or rupture as a mechanism of injury. rAPD occurred in 32 (10.2%) eyes that sustained a
laceration injury and 94 (29.4%) eyes that sustained a rupture injury (p < 0.001). An IOFB was found in 93
(29.7%) eyes with a laceration injury and 17 (5.3%) eyes with a rupture injury (p < 0.001). Uveal prolapse
occurred in 187 (59.7%) eyes with a laceration injury and 264 (82.5%) eyes with a rupture injury (p < 
0.001). On average, the time to OR was 13.8 hours for eyes that sustained laceration injuries and was
15.3 hours for eyes that sustained a rupture injury (p = 0.002).

Time to OR signi�cantly correlated with post op VA in univariate analyses (p = 0.014) [95% CI: 0.00, 0.04].
However, when using a multivariate analysis that included 21 covariates, time to OR was no longer a
signi�cant variable (p = 0.800) [95% CI: -0.01, 0.01] (Table 2). Analysis demonstrated that presenting VA
(p < 0.001) [95% CI: 0.17, 0.32], higher age at time of injury (p < 0.001) [95% CI: 0.00, 0.01], rupture as a
mechanism (p < 0.001) [95% CI: 0.19, 0.54], presence of rAPD (p < 0.001) [95% CI: 0.65, 1.0], higher
maximal zone of injury (p < 0.001) [95% CI: 0.25, 0.45], and uveal prolapse (p = 0.003) [95% CI: 0.09, 0.42]
were all signi�cantly associated with the change in LogMAR VAs (Fig. 1).

Discussion
In this study, we evaluated the effect of time to primary repair on visual acuity outcomes of OGI injuries
repaired within 24 hours who presented to a single academic institution. Our results indicated that there
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was no signi�cant correlation between time to OR and �nal visual acuity within the 24-hour window. This
study also supports previous data that found signi�cant association of other factors with visual acuity
outcomes.

The �nding that time to primary operative repair within the 24-hour window does not have a discernible
impact on visual outcomes is a clinically important �nding. While situations will arise that call for an
ophthalmologist to use their judgment and take an OGI for primary repair immediately, there are many
reasons why an ophthalmologist may wish to instead delay an OGI repair with a goal of repair within the
24-hour period, including patient hemodynamic stabilization after trauma, or insu�cient OR and
anesthesia sta�ng overnight or on weekends. In addition, there are factors outside of a surgeon’s control
that may delay primary OGI repair, such as delays in transfer of the patient from an outside hospital.
Given the results of our �ndings, we can conclude that delay in primary repair within the 24-hour post-
injury window does not appear to have a statistically signi�cant impact on �nal visual acuity on average
and optimizing the patient and surgical environment is warranted to improve operative success and
patient outcomes.

It is worth noting that variables other than time to operative repair in�uenced �nal visual outcome of
patients with OGIs repaired within 24 hours, namely: presence of rAPD, rupture as mechanism of injury,
presenting VA, higher zone of injury, uveal prolapse, and age at time of injury. This is consistent with prior
literature where many of these factors were found to in�uence �nal visual acuity and were included in the
Ocular Trauma Score, which can be used to prognosticate �nal visual acuity.2,3,4,5,6,7,8,20 Notably, in our
study, presence of rAPD was the strongest predictor of poor �nal visual acuity, followed by rupture as a
mechanism of injury. Mechanism of injury was also highly correlated with visual outcomes, with only
8.6% of laceration injuries resulting in LP or worse vision, versus 38% of rupture injuries resulting in LP or
worse vision. Notably, all of these factors are intrinsic to the patient or the nature of the injury, and none
are able to be controlled by the ophthalmologist. In addition, while presence of IOFB has been shown
previously to be a risk factor for endophthalmitis,10 presence of IOFB did not correlate signi�cantly with
worse �nal visual acuity in our study.

While time to primary repair of OGI did not correlate with visual outcomes, we did identify interesting
trends in the practice patterns of OGI repair at our institution. We found that eyes with Zone 3 injuries
were treated 1.67 hours later on average than those with Zone 1 or 2 injuries (p = 0.005). Meanwhile, eyes
with rupture as a mechanism were treated 1.5 hours later on average than those with laceration injuries
(p = 0.002). This may be due to either patient factors such as more severe comorbid trauma occurring
with blunt ruptures, or physicians’ understanding of the poorer prognosis associated with blunt rupture
and Zone 3 injuries.

Limitations of this study include its retrospective nature and single-center design. However, inclusion of
consecutive patients over a ten-year period who were treated by multiple surgeons increases the
generalizability. Selection bias may also exist, as MEE is a major referral center that may see and treat
more advanced ocular trauma. While we only evaluated patients treated within the 24-hour window, we
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see this as a critical strength of our study design, as the general practice pattern of ophthalmologists is to
treat OGIs within the 24-hour window for endophthalmitis risk reduction.14 Therefore, OGIs repaired
outside of the 24-hour window were purposely excluded. The predominance of white, non-Hispanic
patients is representative of the population served at Massachusetts Eye and Ear but is not representative
of the U.S. and global population of those who sustain OGIs. Lastly, data analyzed included only initial
and �nal vision, which did not take into account changes in vision in the interim, as some �nal follow-up
visits were many months or years after the primary OGI repair.

In conclusion, while OGIs have the potential to in�ict severe ocular and visual morbidity, our �ndings
suggest that time to primary operative repair of OGIs does not in�uence �nal VA if repaired within the 24-
hour window. Other variables which impact �nal VA include rAPD, rupture as a mechanism, presenting VA,
higher zone of injury, uveal prolapse, and age at time of injury, as is consistent with prior literature.
Ultimately, optimization of patient and surgical factors, as well as individualized, longitudinal treatment
plans for patients with OGI, likely has a more meaningful impact on patient visual acuity outcomes than
time to primary repair.
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Figures

Figure 1

Title: Forest Plot. Legend: Forest plot demonstrating factors in�uencing �nal visual acuity outcomes for
open globe injuries repaired within 24 hours.
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