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Purpose: To assess factors associated with visual outcome after open-globe injury (OGI) repair 
by trainees.
Methods: In this observational study, charts of OGIs repaired by trainees at King 
Chulalongkorn Memorial Hospital, Chulalongkorn University, Bangkok were retrospectively 
reviewed. Preoperative, intraoperative, and postoperative outcomes (day 1, month 1, and 
month 6 postoperation) were analyzed.
Results: A total of 78 OGIs presented in a 10-year period. A biphasic pattern was found among 
the young and the elderly. Approximately 73.6% of the cases had had surgical repair outside 
office hours. A majority of cases had been caused by machinery and hammers, and had visual 
acuity (VA) <20/200. Three cases were reported as having been unsuccessful intraoperatively for 
globe repair. A fifth of the cases required evisceration/enucleation within 2 weeks of presenta
tion. Presenting VA worse than hand motion was associated with the risk of evisceration/ 
enucleation (OR 14.5, P=0.013). VA improved at 6 months postoperation to the range of 
counting fingers and 20/200 (OR 15.6, P<0.01). High ocular trauma scores (OTSs) was 
associated with lower risk of evisceration/enucleation, and 12% retinal detachment (RD) was 
discovered, of which 90% occurred within 1 month after OGI repair.
Conclusion: Most OGIs were efficiently managed by the trainees, seldomly requiring 
assistance from subspecialists. Poor initial VA was associated with high risk of visual loss, 
whereas higher OTSs were inversely related to lower risk of evisceration or enucleation. 
There was a higher percentage of participants with final VA of 20/100–20/20 than the 
preoperative period. Precaution and careful evaluation of RD in the early postoperative 
period is recommended.
Keywords: evisceration, traumatic open-globe injury, residency training, ruptured globe

Introduction
Open-globe injury (OGI) is an ocular emergency encountered by general practi
tioners and ophthalmologists. According to the Birmingham Eye Trauma 
Terminology system,1 both rupture (inside-out injury) and laceration (outside- 
in injury) can lead to severe damage and visual impairment. Mir et al reported 
an incidence of 4.49 per 100,000 population in the US from 2006 to 2014,2 

Batur et al 3.4 per 100,000 in eastern Turkey,3 and a large population-based 
study in Singapore 3.7 per 100,000 population.4
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Factors associated with visual outcome after OGI 
repair are poor initial visual acuity (VA), retinal detach
ment (RD), relative afferent pupillary defect (RAPD), 
prolapsed vitreous, young age, blunt-force eye injury, 
wound size >6 mm, and no initial light reflex.5–7 On 
some occasions, enucleation or evisceration is necessary 
to prevent further ocular infection, sympathetic ophthal
mia, or unsuccessful primary globe repair. The incidence 
of complications ranges from 1.7% to 25%.3,4,8,9 Savar 
et al retrospectively reviewed enucleations at the 
Massachusetts Eye and Ear Infirmary post-OGI, and 
found that there were only 20% from primary enucleation. 
A vast majority were secondary enucleations due to blind
ness and painful eye conditions.10 Timing of early wound 
closure and prophylactic antibiotic treatment also played 
an important role in the development of endophthalmitis 
following OGI.11,12

In rural and remote areas, there are not many ophthalmol
ogists who repair OGI. Therefore, many cases are transferred 
to tertiary eye centers. Early primary repair is crucial and 
affects visual prognosis. In the US, the Accreditation Council 
for Graduate Medical Education (ACGME) requires ophthal
mology residents to perform four globe repairs, which is 
believed to be an acceptable minimum to become an 
ophthalmologist.13 In Thailand, the Royal College of 
Ophthalmologists of Thailand (RCOPT) requires a minimum 
of three primary globe repairs in an ophthalmology-training 
program (www.rcopt.org). Our center is located in the capital 
city of Thailand and surrounded by five other eye centers. In 
our hospital, ophthalmology trainees are at the forefront and 
responsible for the management of all OGI cases under 
closed supervision.

The present study evaluated the success rate and fac
tors associated with visual outcome 6 months after surgical 
OGI repair by trainees.

Methods
Retrospective charts of all OGIs at King Chulalongkorn 
Memorial Hospital (KCMH) that had been repaired by 
ophthalmology trainees during January 2005 to 
December 2015 were reviewed. Data were searched 
using ICD10 codes H055, H160, S052, S053, S055, 
S056, and S059, the operative record listed with the diag
nosis of ruptured globe, and penetrating/perforating ocular 
injuries. Data on sex, age at presentation, cause of injury, 
time of presentation, day of the week, geographical loca
tion where the injury occurred, waiting time for the opera
tion, Snellen VA score at presentation, clinical 

presentation, operating time, operating complications, sur
geon type, and postoperative medications were collected. 
All OGIs had been repaired by trainees at the tertiary-care 
hospital under closed supervision of the on-call faculty. 
Evisceration/enucleation were done by an oculoplastic 
surgery team if necessary and vitrectomy by a vitreoretinal 
team. Postoperative visits were scheduled by trainees and 
on-duty faculty. Clinical results and complications were 
collected postsurgery at day 1, week 1 (defined as 1–2 
weeks postoperation), month 3 (defined as 1–3 months 
postoperation), and month 6 (defined as 4–6 months post
operation). Successful OGI repair was defined as ocular 
survival with no need for evisceration and/or enucleation. 
Secondary outcome was VA at 6-month follow-up. VA was 
categorized into five groups: 20/20–20/40 (category 0), 20/ 
50–20/100 (category 1), 20/200 to counting fingers (cate
gory 2), hand motion to light perception (LP; category 3), 
and no LP (NLP; category 4).

Patient consent was not required by the institutional 
review board of the Faculty of Medicine, Chulalongkorn 
University. No identifying data from patient information 
was demonstrated, and confidentiality was assured. 
Medical records were reviewed by two experienced 
ophthalmologists. The study was registered in the Thai 
Clinical Trial Registry (TCTR20171025002) and approved 
by the institutional review board (IRB 059/60). The study 
was conducted in accordance with the Declaration of 
Helsinki.

Statistical Analysis
Continuous variables are presented as means ± SD. 
Categorical variables are presented as numbers and per
centages. Fisher’s exact test was used to compare the 
categorical variables. Mann–Whitney U tests were used 
to assess continuous variable outcomes. Factors associated 
with evisceration/enucleation and factors associated with 
improvement in VA at 6-month follow-up were assessed 
with binary logistic regression for dichotomous data and 
multivariate analysis for continuous data. Stata I/C version 
11.5 (StataCorp, TX, USA) was used for data analysis. 
P<0.05 was considered statistically significant.

Results
Medical records of 78 OGIs repaired by trainees under 
faculty supervision at KCMH from 2005 to 2015 were 
retrospectively reviewed. Patient age ranged 2–79 years 
(mean 32.3±15.7). In sum, 68 patients were male (87.2%), 
69 patients (93.2%) had no known underlying disease, and 
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the rest had diabetes mellitus or hypertension. Most cases 
(61, 78.2%) presented outside office hours at the emer
gency room (ER; Table 1). Most injuries occurred in 
Bangkok (64%). The number of patients who presented 
themselves at the ER or were referred to KCMH by 
primary-care hospitals were comparable. More than half 
the cases (53.3%) were caused by machinery and ham
mers, 19.5% had been struck by an object or person, 
11.7% had been injured by cutting or piercing, 6.5% by 
traffic accident, 5.2% by falls, and 3.9% by firearms. 
Presenting VA of ≤20/200 (category 2–4) was 89.4%, of 
which 14.7% had NLP. No had bilateral eye injuries, and 
laterality was nearly equal. Intraocular foreign bodies 
(IOFBs) were found in 25.6%, and 16.7% of cases had 
concurrent eyelid lacerations.

Friday was the commonest presenting day (21.6%) of 
the week, but there was no statistically significant differ
ence among the days (X2, P=0.5; Table 2). The wound was 
mostly found at the center of the cornea (28.2%), followed 
by superior (24.4%), temporal (23.1%), nasal (16.7%), and 
inferior (7.7%). Of the corneal wounds, 71% had pro
lapsed intraocular contents. The Seidel test was not per
formed in 62.8%, due to overt findings. The remaining 
37.2% were tested, but only 37.9% of these had a positive 
result. Ocular findings at first examination were irregular 
pupils (48.7%), hyphema (48.7%), shallow anterior cham
ber (AC; 53.9%), and various tissue incarcerations (64%). 
A total of 37 cases had prolapsed uveal tissue, ten pro
lapsed vitreous, two prolapsed retinae, and one lens pro
lapse. All cases underwent imaging investigation: 45% 

Table 1 Baseline demographics and characteristics of open-globe injuries

Total n %

Age (years), mean ± SD 78 32.3 ±15.7

Male sex 78 68 87.2

Case presentation outside office hours 78 61 78.2

Trauma happened in Bangkok 75 48 64

Referral from other hospitals 78 36 46.2

Cause of injury Struck by or against an object/person 77 15 19.5

Cutting or piercing 9 11.7

Falls 4 5.2

Traffic accident 5 6.5

Firearms 3 3.9

Use of machinery and hammers 41 53.3

Presenting with intraocular foreign body 78 20 25.6

Laterality (R:L) 77 37:40 48.1:51.9

Open-globe injury combined with eyelid lacerations 78 13 16.7

Location of globe laceration anterior to equator 75 6 8

Presenting VA 20/20–20/40 75 5 6.7

20/50–20/100 3 4

20/200 to CF 23 30.7

HM to PL 33 44

No PL 11 14.7

Abbreviation: VA, visual acuity.
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plain skull films, 20.5% ophthalmic ultrasound, 17.9% 
orbital CT scans, and 1.3% orbital MRI.

Around 73.6% of cases received surgical repair outside 
office hours, of which 43% was performed from 4 pm to 
12 am and 30.6% between 1 am and 8 am. Mean duration 
from presentation to the operating room was 6 hours, 18 
minutes ± 4 hours, 9 minutes. Most cases (93.6%) were 
operated on under general anesthesia (GA). Only eight 
cases (10%) had concurrent pars plana vitrectomy when 
the globe was repaired, and eleven (14%) had pars plana 
vitrectomy within 1 week. Mean duration of operation 
time was 1 hour, 58 minutes (range 30 minutes to 10 
hours, 9 minutes). Nearly all cases (96.1%) were operated 
on by second- and third-year trainees, and only 3.9% by 
first-year resident under close supervision by experienced 
faculty after consultation and discussion. None of the 
cases received primary repair from an ophthalmologist as 
primary surgeon. Six cases needed surgical assistance: 
four had assistance from retina subspecialists/fellows and 
two from cornea subspecialists/fellows. Three of 78 cases 
were reported intraoperatively to be unsalvageable due to 
severe injuries: two cases had been punched and the other 
case hit by a jackhammer. Systemic cefazolin was admi
nistered to 66 cases (84%), while systemic gentamicin was 
used in 40 cases (51%) during administration and oral 
antibiotics continued. Ten cases (12.8%) developed RD, 

of which nine cases had happened at 1 month postsurgery 
and one the first 6 months. None had RD after 6 months.

Fourteen of 70 cases (20%) with NPL on day 1 
required evisceration/enucleation within 1 or 2 weeks of 
presentation. At 6 months postoperation, an additional five 
cases needed procedures. None required evisceration/enu
cleation after 6 months postsurgery.

Presenting VA of NPL was found in eleven cases 
(14.7%) and hand motion (HM)-PL in 33 (44%, Table 3). 
In addition, another three cases with NPL presented on day 
1 postsurgery (total 14 of 70 cases, 20%). Primary eviscera
tion/enucleation was performed on NPL eyes on the pre
senting day if consent had been obtained, and supervised by 
the oculoplastic team, of which 53% was done during 12 am 
to 7:59 am, 24% 4 pm to 11:59 pm, and 2% 8 am to 4 pm the 
next day. Secondary evisceration/enucleation of another 
three cases required procedures within 1 or 2 weeks, and 
an additional five cases at 6 months postoperation. 
However, there was no statistically significant difference 
between evisceration/enucleation rates and time of opera
tion (during or outside office hours, P=0.21), cause of injury 
(P=0.57), age (P=0.22), time from admission to operation 
(P=0.67), day of presentation (P=0.19), or operation dura
tion (P=0.50).

On univariate analysis, baseline VA < HM demon
strated a significant association with evisceration/enuclea
tion (OR 8.8, 95% CI 1.9–41.7; P<0.006). Age at every 
10-year increment also showed an association with higher 
risk of evisceration/enucleation (OR 1.6, 95% CI 1.0–2.6; 
P=0.037). After age adjustment with multivariate analysis, 
VA < HM remained associated with risk of evisceration/ 
enucleation (OR 14.5, 95% CI 1.7–120.4; P=0.013), 
whereas increasing age was no longer associated.

Regarding visual improvement and VA, cases of visual 
improvement (category 0,1) had increased from eight to 20 
(29%) at 1 month, followed by 36.1% at 6 months, 

Table 2 Distribution of case presentations during the week

Day n=74 %

Sunday 6 8.1
Monday 11 14.9

Tuesday 8 10.8

Wednesday 14 18.9
Thursday 8 10.8

Friday 16 21.6

Saturday 11 14.9

Table 3 Visual acuity alteration during follow-up of open-globe repairs

Follow-Up (N) 
VA

Preoperation (n=75) 1 day postoperation (n=70) 1 month postoperation (n=69) 6 months postoperation (n=47)

20/20–20/40 (category 0) 5 (6.7%) 1 (1.4%) 14 (20.3%) 9 (19.1%)

20/50–20/100 (category 1) 3 (4%) 5 (7.1%) 6 (8.7%) 8 (17%)

20/200 to CF (category 2) 23 (30.7%) 18 (25.7%) 14 (20.3%) 6 (12.8%)

HM to PL (category 3) 33 (44%) 32 (45.7%) 15 (21.7) % 6 (12.8%)

No PL (category 4) 11 (14.7%) 14 (20%) 20 (29%) 18 (38.3%)
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according to the residual. The baseline VA of ≤ HM(cate
gory 3) exhibited a significant improvement to final VA ≤ 
20/200 (category 2) at 6 months (OR 15.6, 95% CI 3.5– 
68.7; P<0.01).

Numbers of follow-up patients decreased over time: 47 
of 75 cases (62.7%) came to their 6-month follow-up.

Table 4 shows ocular trauma scores (OTSs) and final 
VA at 6 months. We found that high OTSs were associated 
with lower risk of evisceration/enucleation (OR 0.94, 95% 
CI 0.9–1.0; P=0.0018). In addition, high OTSs were asso
ciated with lower risk of VA ≤ 20/200 (categories 2–4) at 
6-month follow-up (OR 0.95, 95% CI 0.9–1.0; P=0.034).

Discussion
OGI is a public health problem resulting in devastating 
visual damage. Eye protection should be a global issue.14 

Prevention with protective eyewear can certainly reduce 
the numbers of eye injuries, particularly in work-related 
activities. AlMahmoud et al found that workers who wore 
safety goggles and safety glasses had less significant eye 
injuries.15 On the contrary, protective eyewear/goggles can 
result in good or fair visual outcomes after OGI repair.16 

The mean age in the current study was 32.3±15.7 (2–79) 
years, which indicated that eye injuries were common 
among those of working age. There was an 87.2% male 
preponderance, consistent with the previous studies2,3,17,18 

reporting mean age of 20.7–48 years and 75.3%–91.9% 
male. Age at which OGI occurs shows a biphasic pattern: 
the first peak at age 20–30 years, the second peak at age 
>70 years.4 This study also found a similar bimodal pat
tern for OGI; the first peak occurred among people aged 
20–40 years, the second among people aged >60 years 
(Figure 1). According to Wong et al, this finding is likely 
to be a universal pattern.4 Protection from OGI should be 
targeted in these two populations. In addition, due to 
occupational hazard, the vast majority of causes of injuries 
can be prevented. In Thailand, occupational safety and 
health are compulsory in all factories and regulated 

under the Factory Act 1992 and Occupational Safety, 
Health, and Environment Act 2011 mandating eye protec
tion/goggles made of polycarbonate. The National 
Occupational Safety and Health (OSH) policy, which is 
now in the second phase of the National OSH Agenda 
“Decent Safety and Health for Workers” (2017–2021), 
together with the draft of the second phase of the 
National Master Plan on OSH and Environment (2017– 
2026), is ongoing (www.osh.labour.go.th). The cause of 
53.3% of injuries in this study was machinery, with ham
mers being the most common etiology, corroborating the 
findings of Ahn et al.17 The second-commonest (19.5%) 
cause of injury was being struck, which is different from 
the finding from Mir et al,2 in which being struck was the 
commonest cause. Other causes of injury were cutting or 
piercing (11.7%), followed by traffic accidents (6.4%) and 
falls (5.2%). Gunshot injuries were the least common 
cause of OGI.

OGIs often occurred on Friday (21.6%), the beginning 
of the weekend, which might reflect celebration, parties, 
alcohol consumption, and traveling. However, 
Madhusudhan et al reported that 50% of OGIs happened 
at home and were related to domestic activities. A com
mon age for domestic OGIs was <10 years, while occupa
tional trauma was frequently found at age 16–35 years.19 

Children were prone to OGIs at home, and the majority 
were with a sharp object or a toy gun. Parents should keep 
an eye on their children at all times to reduce the chance of 
OGI.6 Occupational and traffic-related injuries were also 
common in adolescents, which can be prevented with 
regulations and laws to eliminate unnecessary trauma.

Most patients (78.2%) were injured outside office 
hours, most on Friday, and promptly received first aid 
before they were sent to the ER. A retrospective review 
of OGI at a tertiary referral eye hospital in Australia 
showed the same pattern.20 However, a 17-year review 
of OGI in children from Canada found that OGIs were 
more frequent from Saturday to Monday.21 People tend to 

Table 4 Ocular trauma scores (OTSs) and final VA after globe repair

Sum of raw OTS points Baseline 
(n=75)

VA at 6-month follow-up (n)

No PL PL to HM 1/100–19/100 20/200–20/50 ≥20/40

0–44 25 2 1 3 4 3

45–65 24 9 1 2 3 1
66–80 23 7 4 1 — 4

81–91 3 — — — 1 1

92–100 — — — — — —

Clinical Ophthalmology 2021:15                                                                                             submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                       
1177

Dovepress                                                                                                                       Tirakunwichcha and Pongsachareonnont

Powered by TCPDF (www.tcpdf.org)

http://www.osh.labour.go.th
http://www.dovepress.com
http://www.dovepress.com


have relax and sometimes get careless on Friday nights, 
and thus are more prone to OGI. For children, they play 
more or engage in unsafe activities during the weekend, 
leading to a higher chance of OGI.

Most cases presented with initial VA ≤20/200 (89.4%, 
category 2–4), and 14.7% had calamities with NLP. Only 
37.2% had Seidel tests performed, which contributed to 
overt ocular findings with flat AC (53.9%) and prolapsed 
intraocular tissue (71%). All cases were promptly scanned 
for IOFBs using various imaging methods, with 25.6% 
positive findings. The orbital CT scan has now become 
the most valuable technique in ocular trauma, and MRI 
should be avoided in eyes suspected of having metallic 
FBs.22 IOFBs can affect final VA, since the nature of 
injury, toxicity, and risk of endophthalmitis are often 
from lethal weapons. In this study, trainees performed 
primary wound closure and AC IOFB removal, except 
for the posterior segment IOFB case, which was later 
managed by retinal subspecialists. We found a nine-case 
(14.3%) increase in NPL cases from day 1 to 1 month after 
presentation. The trainees were able to successfully repair 
85.7% of OGIs without evisceration/enucleation. Guven 
showed that higher OTS (category 4,5) score can better 
predict final VA than lower categories (1–3).23 We also 
found that high OTS was associated with lower risk of 

evisceration/enucleation and VA worse than 20/200. 
However, the limitations of OTSs were lack of initial 
baseline VA and RAPD, because these measures were 
difficult to obtain during an acute-trauma situation.12,21

OG repair should be performed within 12 hours of 
injury to prevent the risk of endophthalmitis (OR 1.013, 
95% CI 1.002–1.024; P=0.02).24 Treatment given as early 
as possible is extremely important. Elapsed time of >12 
hours and prolapsed intraocular tissue are risk factors of 
visual loss.25 In this study, 73.6% of cases were operated 
on between 4 pm and 8 am, since 93.6% of cases needed 
general anesthesia, and operating rooms or anesthesiolo
gists were occupied. The mean waiting time from presen
tation to globe repair in the current study was 6 hours, 18 
minutes ± 4 hours, 9 minutes, which was short and in line 
with Guven’s study.23 This represented all processes of 
presentation, examination, investigation, operating room 
preparation, admission, and operation being within the 
“golden” period. There was no endophthalmitis found. 
Blanch et al26 reported mean time from OGI to surgery 
of 24.2 hours (range 5 hours to 7 days) and du Toit et al 
80.14 hours (range 5 hours to 51 days),27 especially in 
rural areas. Fu et al, found that OGI patients in rural areas 
had a longer time from injury to presentation and higher 
risk of IOFBs when referred to tertiary-care hospitals.28 

Figure 1 Age histogram.
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Prophylactic antibiotic treatment for 48 hours helps to 
reduce posttraumatic endophthalmitis.12

Most cases (96.1%) were repaired by second- and 
third-year trainees after consultation and under the close 
supervision of experienced on-duty faculty. Third-year 
trainees mostly performed as primary surgeons and second 
year trainees as assistants. The training program for first- 
year residents included helping within patients’ eye exam
inations, preparing for operations, and observing surgeries. 
In contrast, Rodrigues et al showed that 42.5% of trainees 
in the UK had never repaired corneal laceration and 60% 
had never repaired a ruptured eyeball.29 In the US, resi
dents are required to have done four globe repairs by the 
ACGME.13 Average eyeball repairs from 2009 to 2015 
numbered 7.2–7.6 cases per year.30 A well-prepared train
ing program that increases the trainee’s competence in 
performing surgery and the result of surgery being depen
dent on the trainee’s performance is important. Zafar et al 
stated that preoperative case preparation with faculty dis
cussion led to higher levels of self-perceived preparedness 
and competence.31 According to a recommendation of the 
RCOPT, each trainee should perform a minimum of three 
cases of globe repair as primary surgeon. Our center 
showed an average of eight cases that needed amendment 
per year, whereas there were ten trainees each year, which 
number was lower to mandatory. However, this particular 
number represented just one center, and did not reflect all 
residents performing in Thailand, in contrast to other stu
dies. Another reason is our institution is located in the 
center of the capital, and there are another five large 
university hospitals and more than ten ophthalmology 
services nearby. Moreover, the population in the city are 
highly educated, white-collar workers with fewer occupa
tional trauma incidents than those in rural or remote areas, 
where factories are based. However, there is an elective 
program in affiliated hospitals to enhance surgical skills 
for our trainees each year.

Mean operation time by trainees was 1 hour, 58 min
utes (range 30 minutes to 10 hours, 9 minutes) which was 
acceptable. Evisceration/enucleation was performed in 14 
cases (20%) in badly damaged and irreparable eyes com
pared to 20% in Savar et al,10 of which 77% were operated 
on before office hours next day. At 1-month follow-up, 20 
of 69 cases (29%) were blind, 19 had received eviscera
tion/enucleation, and one denied. However, Soni et al 
reported that in 23% NLP cases, VA recovered to LP-20/ 
100.32 The current study found 12.8% RDs after OGI 
repair, of which 90% occurred within the first month. 

Stryjewski et al created the RD-OGI score to monitor 
RD after OGI repair. The RD-OGI score is based on 
three clinical findings: baseline VA, zone of injury, and 
vitreous hemorrhage. High RD-OGI scores are associated 
with RD by 30 days after surgery.33,34 Early diagnosis of 
RD after OGI repair can be diagnosed with B-scan ultra
sonography, and we recommended this on the first day 
after the operation. Prognosis and risk of RD should be 
discussed in depth with the OGI patients, and B-scan 
ultrasound should be done as early as possible, especially 
within 1 month for patients who could not get fundus- 
examination results.

Initial VA was one of the important predictive factors 
of final VA outcome. Lee et al found that the initial VA < 
LP and history of golf-ball injury were critical risk factors 
associated with visual loss.25 Rahman et al reported that 
initial VA < 6/60, blunt-force injury, presence of RAPD, 
and lid laceration were significant risk factors associated 
with enucleation.8 The current study found that presenting 
VA < HM was significantly associated with evisceration/ 
enucleation (OR 8.8, 95% CI 1.9–41.7; P<0.006). With 
age adjustment in the multivariate analysis, it showed 
fourteenfold the likelihood of evisceration/enucleation 
(OR 14.5, 95% CI 1.7–120.4; P=0.013); however, the 
trainees successfully repaired 85.7% of the OGIs without 
eyeball evacuation. On the contrary, high OTSs indicated a 
lower risk of evisceration/enucleation (OR 0.94, 95% CI 
0.9–1.0; P=0.0018).

Blanch et al showed that final VA at 6–12 months was 
related to initial VA, OTS, and elapsed time from injury to 
surgery.26 Agrawal et al revealed that age, mode of injury, 
and time lag before primary repair had statistically signifi
cant outcomes in final VA.35 Fujikawa et al also stated that 
poor initial VA, ruptured eyeball, RD, VH, zone 3 injury, 
history of penetrating keratoplasty, and lens dislocation 
had poor prognosis.36 Gupta et al found that presence of 
RAPD, worse initial VA, ocular adnexal injury, IOFBs, 
and VH were associated with poor final VA on multi
variate analysis.18 According to the CART (classification 
and regression tree) model, final visual outcome is depen
dent on the presence of RAPD, initial VA (20/20-HM), lid 
laceration, and wound location.37 The predicted final VA 
logMAR reduced by 0.37 for every 24 hours of delayed 
amendment.26

Regarding visual improvement and VA category, visual 
improvement (category 0,1) increased from 10.7% (eight 
of 75 cases) at preoperation to 29% (20 of 69 cases) at 1 
month, followed by 36.1% at 6 months. Baseline VA ≤ 
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HM category (category 3), which was associated with 
evisceration/enucleation, nevertheless exhibited a signifi
cant improvement to final VA ≤20/200 (category 2) at 6 
months (OR 15.6, 95% CI 3.5–68.7; P<0.01). Follow-up 
cases being reduced to 60% might have been caused by 
back-referral, traveling problems, daily life expenses in the 
city, and acceptance of final VA by patients who did not 
need many visits in uncomplicated cases. Limitation of the 
present study is its retrospective design, the fact that it was 
conducted at one referral tertiary eye-care center, and data 
gathering being definitely not perfect. Further studies 
should be considered in collaboration with all referral 
tertiary eye centers in all subspecialty training.

Conclusion
All OGI cases were treated by ophthalmology trainees at 
KCMH tertiary hospital. Elapsed time prior to surgery was 
comparable to other studies. Most cases were efficiently 
managed by the trainees with good results, seldom needing 
assistance from the subspecialists. Poor initial VA < HM 
showed a high risk of visual loss. High OTS was nega
tively correlated with evisceration or enucleation. The final 
visual outcome for VA category 20/100-20/20 tended to be 
high compared to the preoperative period. Insufficient OGI 
cases should reflect planning of training programs in dif
ferent areas to establish a qualified ophthalmologist in 
order to serve the community. Special health policies 
should target the young and the elderly to prevent OGIs 
due to their bimodal pattern in terms of age.

Data Sharing Statement
The data sets collected, generated, and/or analyzed during 
the current study are not publicly available, but data are 
available from the corresponding author on reasonable 
request.
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