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Abstract 

Open globe injury is an injury that requires prompt treatment which could predict the final outcome. This study 

evaluates the characteristics and outcome of corneal rupture management in dr. Cipto Mangunkusumo National 

Hospital’s emergency room. We conducted a retrospective study based on the patient’s medical record between 

January 2016 – December 2017. Data regarding patients’ demographic, clinical characteristics according to 

Birmingham Eye Trauma Terminology Score (BETTS) criteria, duration of trauma to surgery, use of early topical 

steroid, one month visual function result, and risk of endophthalmitis were collected. A repeated ANOVA test with post- 

hoc Bonferroni was used to compare the mean of a paired numeric variable. A total of 163 patients with corneal rupture 

were recorded, consisted of mostly male (92%) and median age of 27 years old. We found 36.8% cases occurred 

in the household, 71% cases in the zone I, 62.6% penetrating cases, and mostly came with 4/200-light perception 

visual acuity (VA) for all zones, mostly caused by inorganic materials and 50.9% cases involved lens. Endophthalmitis 

was higher in inorganic causes (69.2% vs 30.8%, p=0.33). A total of 95.2% of cases performed surgical treatment 

in < 24 hours. In post-operative follow up, 53.3% of cases did not need re-operation or proceeding surgery. Several 

risk factors might affect the treatment outcome of eye injury. Most rupture occurred at zone I. Administration of topical 

steroids directly post-surgery was not associated with the incidence of endophthalmitis. 
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Evaluasi Tata laksana Ruptur Kornea Traumatik 

di RSUPN dr. Cipto Mangunkusumo: 

Studi Retrospektif Dua Tahun 
 

Abstrak 

Trauma mata terbuka merupakan cedera yang membutuhkan tatalaksana segera yang dapat memprediksi 

untuk hasil akhir. Penelitian ini mengevaluasi karakteristik dan hasil tatalaksana trauma mata terbuka di Unit 

Gawat Darurat Rumah Sakit Umum Pusat Nasional dr. Cipto Mangunkusumo. Peneliti melakukan studi 

retrospektif menggunakan rekam medis pasien bulan Januari 2016-Desember 2017.Data yang dianalisis 

meliputi data demografis, karakteristik klinis pasien berdasarkan kriteria Birmingham Eye Trauma Terminology 

Score (BETTS), durasi kejadian hingga Tindakan bedah, penggunaan tetes mata steroid setelah operasi, 

tajam penglihatan 1 bulan setelah operasi serta risiko endoftalmitis. Tes ANOVA dan post-hoc Bonferroni dinilai 

untuk membandingkan rerata variabel numerik berpasangan. Terdapat total 163 pasien dengan rupture kornea 

pada penelitian ini, Sebagian besar subjek laki-laki (92%) dan median usia 27 tahun. Sebanyak 36,8% kasus 

terjadi di rumah, 71% pada zona I, 62,6% tipe penetrasi; Sebagian besar pasien datang dengan visus awal 

4/200 hingga persepsi cahaya pada seluruh zona., sebgain besar disebabkan oleh materi inorganic dan 50.9% 

subjek terdapat keterlibatan lensa. Insiden endoftalmitis lebih tinggi pada materi inorganik (69,2% dibandingkan 

30,8%, p=0,33). Sebanyak 95,2% kasus mendapatkan tata laksana bedah dalam waktu <24 jam. Pada follow 

up pasca-operasi, 53,3% kasus tidak membutuhkan re-operasi atau operasi lanjutan. Beberapa faktor risiko 

dapat memengaruhi hasil tata laksana trauma mata. Sebagian besar rupture terjadi pada zona I. Penggunaan 

steroid topikal setelah operasi tidak berpengaruh dengan insisi endoftalmitis, 

Kata kunci: trauma mata, trauma mata terbuka, luaran tata laksana. 
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Introduction 

Eye injury is one of the leading causes of 

blindness worldwide.1,2    In 1988, World Health 

Organization reported 55 million eye injury cases 

per year that caused 34.5% unilateral blindness; 

2.9% bilateral blindness; and 4.2% reduced visual 

acuity (VA).1 Current classification of eye injury 

is Birmingham Eye Trauma Terminology System 

(BETTS)3 which classified eye trauma as open 

injury with full thickness wound and closed injury 

with non-full thickness wound. Open globe injury 

consists of laceration (penetration, intra-ocular 

foreign body/IOFB, and perforation) and rupture 

caused by blunt object. The location of injury affects 

VA outcome; however, corneal injury has poor 

prognosis in terms of blindness due to the severity 

of trauma in visual acuity and the risk of infection.2-4 

Early surgery after injury is performed to prevent 

poor prognosis in visual acuity and risk of infection. 

Ng et al,5 reported 1.16-folds reduced VA in delayed 

surgery and Ahmed et al6 reported 4-folds increase 

in the incidence of infection if wound closure is 

delayed over 24 hours.6-8 Currently, there is no data 

of corneal rupture or open globe injury treatment 

outcome and success rate in Indonesia. Objective 

data and information in the outcome of surgery 

in corneal rupture or open globe injury CMNH 

Emergency Unit is expected to be a reference 

for treatment in future cases. Therefore, this study 

evaluates the characteristics and outcome of corneal 
rupture management in CMNH. 

 

Methods 

This study was conducted before the Covid-19 

pandemic era in January 2016 - December 2017. A 

total 163 eyes of 163 patients with corneal rupture 

were reviewed based on medical records of patients 

admitted to CMNH Emergency Unit requiring 

emergency surgery. Retrospective analysis of 

age, gender, incidence location, materials, zone, 

type, comorbidity, and visual acuity improvement 

in relation to zone, duration to surgery, and pre- 

operative visual acuity data from the medical 

records were evaluated. Follow-up data including 

re-surgery, proceeding surgery, steroid used, and 

endophthalmitis incidence were collected. We used 

BETTS criteria to evaluate type, grade and zone. 

Categorical variable was presented in proportion, 

numeric variable was presented in mean (standard 

deviation) and median (minimum-maximum). 

Repeated ANNOVA test with post-hoc Bonferroni 

was used to compare mean of paired numeric 

variable. All analyses were performed using SPSS 

version 20 (IBM Statistics); p-value less than 0.05 

was considered significant. 

 
Results 

Baseline characteristic was presented in 

Table 1. Proportion of male patient was higher 

than female. Median age was 27 years old and 

most patients were referred from private hospital. 

Inorganic material was higher than organic material 

and incidence location was mostly at home. 

 
Table 1. Baseline Characteristic Subjects 

 

Characteristics n (%) 

Gender  

Male 150 (92) 

Female 13 (8) 

Age  

< 18 years 55 (33.7) 

> 18 years 108 (66.3) 

Material  

Organic 38 (23.3) 

Inorganic 125 (76.7) 

Incidence Location  

Working site 55 (33.7) 

Home 60 (36.8) 

Others 48 (29.4) 

Referral Hospital  

Private hospital 76 (46.6) 

General hospital 34 (20.9) 

Primary care       15 (9.2) 

Without referral 38 (23.3) 

 

 
According to BETTS, open globe injury is 

classified into type, grade and zone. Based on 

rupture location, most rupture occurred at zone 

I (71%) followed by zone II (23 %) and zone III 

(6%). Most common type of injury was penetrating 

injury (62.6%) followed by rupture (28.2%) and 

IOFB (9.2%). About 50.9% patient admitted with 

lens involvement diagnoses, followed by hyphema 

or coagulum (19%), infection (26%), extra-ocular 

disease (6.1%), traumatic optic neuropathy (4.9%) 

and secondary glaucoma (3.1%). 

The use of topical steroid was higher in post- 

operative surgery of organic materials rather than 

inorganic materials, though the difference was not 

significant (61.6% vs 60.5%). In addition, post- 

operative endophthalmitis occurred in 26 cases 

with higher percentage of inorganic material causes 

(69.2%) than organic causes (30.8%). 
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Table 2. Early Usage of Topical Steroid and the Incidence of Endophthalmitis Based on Causative Material 
 

 

Post operative 
Causes   

p 
Organic Inorganic 

Topical Steroid    

Yes 23 (60.5) 77 (61.6) 0.905 

No 15 (39.5) 48 (38.4)  

Endophthalmitis 
   

Yes 8 (30.8) 18 (69.2) 0.327 

No 30 (21.9) 107 (78.1)  

 
 

According to the zone, most patient with all 

injury zones came with VA before surgery was 

highest in 4/200 - light perception for all zones (Table 

3). Delayed surgery more than 24 hours was found 

in 7 of 148 cases, while 95.2% patients underwent 

surgery in < 24 hours. Improvement of visual acuity 

was only found significant in zone I. Zone I involve 

only cornea area, while trauma in zone II and III 

involving more posterior part of sclera. 

 
 

Table 3. Pre- and Post-Visual Acuity Based on Zone Involvement 
 

 

Area 
  Visus, n (%)   

20/40 20/50 - 20/100 19/100 - 5/200 4/200 – LP NLP 

Zone I      

Pre-op 20 (17.2) 10 (8.6) 7 (6.0) 71 (62.1) 7 (6.0) 

Post-op 14 (14.3) 17 (17.3) 15 (15.3) 44 (44.9) 8 (8.2) 

Zone II      

Pre-op 3 (7.9) 4 (10.5) 2 (5.3) 22 (57.9) 7 (18.4) 

Post-op 2 (6.1) 1 (3.0) 4 (12.1) 17 (51.5) 9 (27.3) 

Zone III      

Pre-op 0 (0.0) 0 (0.0) 0 (0.0) 5 (55.6) 4 (44.4) 

Post-op 0 (0.0) 0 (0.0) 0 (0.0)     3 (50,0) 3 (50.0) 

LP= light perception; NLP= no light perception     

 

 

Discussion 

Open globe injury is an important cause of 

visual loss and is frequently preventable. From 

our findings, high intensity of physical activity is 

suggested affecting the result of male and median 

age of 27 years found in this study. Kanoff et al7 

and Beshay et al8 supported this result with total 

of 98% and 80% male in comparison to 2% and 

20% female. Likewise, personal ability to self- 

detect and self-protect from the risk itself might 

also contribute. Several studies in Asia, America, 

Europe, and Australia reported 60.8-87.4% cases 

found in young adult, with high intensity activity 

and accident as the main risk factors.8-11 According 

to variable in BETTS criteria, penetration with 

inorganic material was found in the largest number 

of cases. Jovanovic et al2 and Fujikawa et al10 

reported and supported that inorganic materials 

(wire) was the most frequent cause of open eye 

injury. Zone I (cornea limbal) involvement was also 

found in most cases. 

House was the main incidence location found 

in this study. This distinct result suggested that 

personal protective equipment might be ignored 

when doing household activity. However, study 

from Saini et al5 supported this study. A work safety 

education and application was needed to prevent 

eye injury. 

Since penetration was the most frequent type 

of ocular trauma found in this study, immediate 
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surgery was the treatment which mostly completed 

in emergency unit. The result tends to lower when 

the presented visual acuity was already severe. 

Visual acuity > 4/200 before surgery resulted in 

worsened visual acuity at the end of treatment. Study 

from Puodžiuvienė et al12 supported that patient 

with light perception-no light perception had poorer 

outcome than patient with > 6/60 visual acuity. 

Regarding type of injury, penetration has the worst 

post-treatment visual acuity compared to rupture 

or IOFB.13 This result was inline by Schorkhuber et 

al14 and Hossain et al15 who reported two patients 

(1.5%) with > 20/40 visual acuity that worsened 

to 4/200 until light perception due to comorbidity; 

the first patient came with hypopion but refused 

vitrectomy and the second patient had aphakia and 

corneal cicatrices. 
The optimal time to treat open eye injury is 24 hours 

or less.16 His study reported 54% patients underwent 

surgery in 12-24 hours after the injury. Prolonged 

waiting time for surgery increases risk of infection, 

loss of viability and extended tissue prolapse, and 

eventually affect VA prognosis. Several factors that 

influenced duration to surgery were patients, operator, 

surgery preparation, and availability of surgery room. 

In this study, seven patients had delayed surgery 

due to variety of factors, such as funding, operative 

tolerance, and surgery room availability. We found 

that patients with waiting times of more than 24 

hours did not show any particular tendency towards 

improvement in visual acuity. 

We conducted analysis in the risk of 

endophthalmitis regarding the material involved in 

the trauma. Endophthalmitis was found in 15.9% 

and mostly caused by inorganic material, though 

not significant compared to organic materials. 

Prophylaxis antibiotic was recommended to prevent 

this.17 All patients in this study were given oral or 

intravenous systemic antibiotic. Post-operative 

treatment with topical steroid was still controversial. 

In this study there was not significant difference of 

organic and inorganic causes in steroid use. Ahmed 

et al7 showed that steroid use was contraindicated 

if fungal infection suspected. 

Proceeding surgery needed in 71 patients 

in this study, which diagnoses include traumatic 

cataract extraction in relation to lens involvement. 

Re-surgery was mostly found in zone I involvement, 

some of the are caused by the wound that are still 

not tight or due to high intraocular pressure. In the 

term of pre- and post-surgery VA changes in relation 

to duration to surgery, our study showed that there 

was no specific timing in the optimal time which will 

improve visual acuity. However, VA of 4/200 until 

light perception tends to improve if surgery was 

done in 6-12 hours and 12-24 hours post-trauma. 

Zone involvement was profound to affect visual 

acuity better than duration to surgery. Ng H, et al5 

reported prognostic factors that determine post- 

operative visual acuity were pre-operative visual 

acuity, wound area and length, lens involvement, 

hyphema, and retinal ablation. This is corelated 

with our finding that initial visual acuity <4/200 to 

light perception have 

 
Conclusion 

In our study, we found eye injury in Cipto 

Mangunkusumo National Hospital between 

January 2016 to December 2017 posseses 

several risk factors such as male gender, young 

adult There were few factors affecting final VA 

such as zone, grade of injury, initial visual acuity 

of 4/200-light perception with inorganic materials 

causes. However, post-operative visual acuity 

was not associated by duration to surgery Post- 

operative topical steroid use was not associated 

to endophthalmitis, neither caused by organic nor 

inorganic materials. 
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