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CHAPTER I 
 

INTRODUCTION 
 

Rationale and Backgrounds 
Eye injuries are major causes of visual morbidity and loss of eyeball. Patients with 

eye injuries have poor prognosis despite modern microsurgical techniques. Healthy and 

safety laws, proper education, risk identification and using protective devices may reduce 

the incidence of eye injuries.  

      “Open globe injury” is a full thickness eye wall injury, which is one of most common 

causes of eye injuries.(1-3) Most patients with open injuries were young males(2, 4, 5) and very 

few patients had used protective devices.(6) These results affect patients, families and 

countries. The visual outcome of open globe injuries has a pejorative impact on patients, 

some reported a decrease in their income and others reported that they had to cease their 

hobbies as a direct result of their injured eyes. And about half of them reported changes in 

their quality of life.(7) These could have a huge effect on their families if the patients were 

the heads of families. However, if they were not household heads, it was often the case that 

other members of the family would dedicate more money and time to take care of them. 

Moreover, injuries lead to a loss of productivity and place a cost on the government which 

has to subsidize for the treatment.  

 Addressing this problem requires national policies and strategies. Data such as 

incidences, causes, types, risk factors, predictive factors, controversies in management, 

etc. are required in establishing policies and strategies. Predictive factors of eye injury 

were studied in this thesis. 

Predictive factors were used to determine visual outcome of the eye injury patients. 

The main purpose is to counsel patients and relatives. There are reports about predictive 

factors and visual outcome. The predictive factors include initial visual  
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acuity,(4, 8-10) presence of relative afferent pupillary defect,(10) wound length,(11)vitreous 

hemorrhage,(12)retinal detachment.(8) 

      Very little information is available for the predictive factors in Thailand, one report 

that is available is by Saensupho B.(13)  According to his retrospective analysis of 10-year 

data of a provincial hospital in Northeast Thailand, the incidence of open globe injuries was 

22% per year. In his study, he classified visual outcome into five groups, better than or 

equal to 20/40, 20/50 to 20/200, 19/100 to 5/200, 4/200 to light perception (PL) and no light 

perception (NPL). He reported type of injury, zone of injury and initial visual acuity as 

predictive factors. However, multiple linear regression was used to analyze the data in his 

study. Since his data related to ordinal scales, ordered logistic regression should be used 

to analyze the data instead of multiple linear regression.  

      The Mettapracharak Hospital is a tertiary care hospital, serving eye patients in 

industrial areas of Nakhon Pathom and Samut Sakhon provinces in the centre of Thailand. 

It is located in a large community and near major highways. It serves eye patients in these 

areas. In a previous study,(14) we treated about 100 hospitalized eye injury cases at the 

Mettapracharak Hospital. Forty-four percents were open globe injuries. Due to very limited 

data about predictive factors in Thailand and an uncertainty in data analysis in the report 

referred to above, our study about predictive factors sought to establish new knowledge. 

The aim of this study was to identify predictive factors of open globe injuries in 

Mettapracharak Hospital. This study might be the first prospective study that reports about 

predictive factors of visual outcomes in open globe injuries in Thailand. It might also help 

to predict the outcome of open globe injuries in the other parts of Thailand with a similar 

context. And it might provide helpful information about the prognosis of open globe injuries 

for ophthalmologists to discuss with patients and their relatives before planning the 

treatment.  

 

 



 
 

 

 

CHAPTER II 
 

REVIEW OF RELATED LITERATURE 
 

Papers which examine the predictive factors of eye injuries were reviewed. 

Unfortunately, some papers did not use logistic regression for data analysis, therefore we 

had to neglect them. Since visual acuity is measured in ordinal scales, logistic regression 

would be a proper method compared to other regression analysis. The papers included for 

review defined the term “visual outcome” and reported odds ratios (95% CI) in different 

ways, which would also affect the outcome. Moreover, some researchers focus on specific 

information such as young age group or case with intraocular foreign body (IOFB). The 

significant predictive factors from previous studies that used logistic regression, reported 

proper odds ratios (95%CI) and focused on all age groups are summarized in  

Table 1.(8, 10-12)  
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Table 1. Summary of significant predictive factors 

Factors OR (95%CI) 
Pieramici et al.(2001); VA < 20/40  
Initial VA              (REF: ≥ 20/40)   
 20/50-20/100                                                     6.14 (0.45-83.86) 
 20/125-5/200    8.37 (0.73-95.48) 
     4/200-NLP                       31.57 (3.11-320.66)  
RAPD                   (REF: Absence)  
 Presence        3.7 (1.13-12.08) 
Type of injuries    (REF: Penetrating)  
 Rupture       2.34 (0.87-6.31) 
 Perforating    12.2 (0.63-234.71) 
IOFB                     (REF: Absence)  
 Presence 1.1 (0.27-4.47) 
Zone of injury       (REF: Zone I)   
 Zone II      1.2 (0.47-3.09) 
     Zone III      1.31 (0.34-4.98) 
Entezari et al. (2006); VA < 20/200   
Initial VA              (REF: ≥ 20/200)    
     20/250-HM                        22.5 (1.9-261.8)  
 LP-NLP          2.7 (0.6-12.5) 
RD                       (REF: Absence)  
 Presence                             17.4 (2.8-106.1)  
Vitrectomy           (REF: Absence)   
 Presence  0.3 (0.1-0.9) 
Isaac et al. (2001); VA <20/100    
Vitreous loss        (REF: Absence)  
 Presence  2.74 (1.18-6.34) 
Hyphema             (REF: Absence)   
     Presence        3.26 (1.75-6.06) 
Cataract               (REF: Absence)   
 Presence    2.94 (1.62-5.33) 
Al-Mezaine et al. (2010); VA ≤ HM   
VH                       (REF: Absence)   
     Presence    3.26 (1.19-8.95) 
Blunt injuries        (REF: Negative)    
 Positive   2.29 (0.89-5.92) 
0         

       
� 

              
0.25 0.33 0.50 1 2 3 4 

OR=Odds Ratio, CI=Confidence Interval, VA=Visual Acuity, VH=Vitreous Hemorrhage, RD=Retinal Detachment, 
RAPD=Relative Afferent Pupillary Defect, REF=Reference, IOFB=Intraocular Foreign Body, HM= Hand Motion 



 
 

 
CHAPTER III 

 

RESEARCH DESIGN AND METHODOLOGY 
 

Research Questions 
Primary Research Question 

What are the predictive factors of visual outcome for open globe injuries in an 

industrial area in Thailand? 

 
Objectives 
Primary Research Objective 

To identify the predictive factors of visual outcome for open globe injuries in an 

industrial area in Thailand. 

 
Hypothesis  

The factors: initial visual acuity, time to surgery, retinal detachment, hyphema, 

wound length more than or equal to 10 millimeters, intraocular foreign body (IOFB), 

vitreous hemorrhage and presence of Relative Afferent Pupil Defect (RAPD) are associated 

with visual outcome of open-globe injuries.  
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Conceptual Framework 

                  
Keywords 

eye injuries, open globe injuries, industrial area, prognostic factors, risk factors, 

predictive factors 
 

Operational Definitions 
- Eye injury 

Eye injury is an injury to the eyelid, lacrimal system, orbit, conjunctiva, sclera, 

cornea, anterior chamber, lenses, vitreous, retina or optic nerve 

 

- Open globe injury 

Open globe injury is an at least one full-thickness eyewall (sclera, cornea or both) 

injury. 

 

- Industrial area 

The area where factories that registered to the Ministry of Industry are located.  
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- Outcome measurement 

Outcome measurement was defined in terms of poor visual outcome. And the poor 

visual outcome was defined as best corrected visual acuity less than or equal to 20/200 

measured by the Snellen’s chart at the time of follow up 6 month after treatment.  
Research Design 

Prospective Cohort Study 

 
Research Methodology 

Population and Sample  
 

Target population 
 Target population were the open globe injury patients who came to have 

treatment at Mettapracharak Hospital. 

 
Sample population 
The sample population were the open globe injury patients who fit to 

the eligible criteria from Mettapracharak Hospital between February 2009 and January 

2010 

 
Inclusion Criteria 
1. New cases of open globe injuries, diagnosed within 14 days. 

2. Patients who had good consciousness 

3. Patients who can cooperate. 

 
Exclusion Criteria  
1.  All patients with less than 6 months of follow up 

2.  Previous ocular surgery 
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3.  Unreliable information on initial visual acuity 

 
Sample Size Calculation 

We followed the guideline of Peduzzi et al(15) for a minimum number of cases in the 

study. This formula was used to calculate the sample size, N = 10 k / p, where p was the 

smallest of the proportions of poor visual outcome in the population and k was the number 

of covariates. From Rahman et al,(16) the proportion of poor visual outcome was 0.4 (40%). 

And number of covariates in this study was eight. So the sample size was (10) (8)/ 0.4 = 

200. Unfortunately, since time of the study was limited so the sample size in this study was 

only 52. 

 
Statistical Analysis  
 The statistical analysis was performed by using SPSS version 16.0 software. 

Baseline demographic characteristics 
Demographic data such as age, sex, race, involved eye, occupation, employment 

status, etc. were analyzed by using frequency table (percentage) for categorical variables 

and mean (SD) or median (interquartile range) for continuous variables. 
Univariable analysis 
For categorical data, Chi-square test or Fisher exact test were used to evaluate the 

association between the visual outcomes and the categorical variables. The crude odds 

ratio, 95% confidence interval and p-value were included in the results. For continuous 

data, the investigators used t-test, unpaired t-test or nonparametric test to evaluate the 

association between the visual outcomes and continuous variables as appropriated. The p-

value was included in the results. 
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Multivariable analysis 
The variables that have p-value less than or equal 0.2 were selected to determine 

the prognostic factors by using multiple logistic regression. The adjusted odds ratio, 95% 

confidence interval and p-value were included in the results.  

 
Ethical Consideration  

This study was conducted according to the Declaration of Helsinki, and ethical 

approval was obtained from the Ethics Committee for Research in Human Subjects, Thai 

Ministry of Public Health number 91/2552. 

 
Recruitment Method 

This was an observational study. All open globe injury patients received standard 

treatment in Mettapracharak Hospital. Data were collected at the beginning of the 

treatment, after the patient’s discharge and at six months after injury. Here is the following 

standard treatment for an open globe injury in Mettapracharak Hospital. 

All open globe injury patients who came to the hospital were admitted except one 

who had an associated intracranial injury. One of the residents involved in this research (Dr 

Ruthairat Winitchai) went to all wards to see new eye injury patients everyday. She followed 

the following processes. 

1. Patient who had an injury around the eye(s) was examined by a qualified 

ophthalmologist in Mettapracharak Hospital on the same day of injury or arrival. 

2. After diagnosing, the patient was asked about the history of injury and related 

information. Then (s)he was tested for visual acuity in both eyes by using Snellen chart, 

ocular tension (if possible) by the non-contact tonometer which was performed by the 

qualified ophthalmologist. 

3. The ophthalmologist advised the patient to have medical, surgical or both 

treatments. All of them stayed in the Mettapracharak Hospital. 
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 4. For the medical treatment group, the patients received the parenteral antibiotics 

and antibiotic eyedrops. They had closed observation until their clinical symptoms had 

been improved. If their clinical symptoms got worse, the ophthalmologists might consider 

newer drugs or surgery. 

5. For the surgical treatment group, the patients received the operation 

procedures. Then they had closed follow up until their clinical symptoms had been 

improved. If their clinical symptoms got worse, the ophthalmologists might consider newer 

drugs or surgery. 

6. The patients were discharged after their clinical symptoms had been stable. It 

was up to an ophthalmologists’ own decisions. 

7. The patients were asked to see the ophthalmologists at 1 week and every month 

after discharge. 

 

 Data were collected by the researchers at the following time: 

1. At the beginning of the study 

After diagnosing, an open globe injury patient was asked to join the project. The 

patient read the information sheet. Then the patient signed the informed consent after 

accepting to join the project. The qualified research assistant asked the patients about 

their additional history and related information. Then she filled in the Eye Injury Registry 

Form (Initial Report), part A to L. 

2. After the patient’s discharge 

After the patient’s discharge, the research assistant looked for an additional 

treatment from the patient’s medical record. Then she filled in the Eye Injury Registry Form 

(Initial Report), part M to P and Z.  

3. At six month after injury 

If the patients came to see the ophthalmologist at six month after injury, the 

research assistant would ask the patients about duration they lost their work from this 

injury. Then she filled in the Eye Injury Registry Form (Follow Up Report).  
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Follow up procedure 
From the standard treatment, the patients were asked the see the ophthalmologists 

regularly. If they didn’t come, the research assistant would send a letter and ask them to 

come. If not, she would call them and ask them to follow up again. If they moved or could 

not see the ophthalmologists, the researchers would not include their data for analysis. 

 
Expected Benefit from This Study 

Eye injuries are the major cause of decreased vision worldwide. It can cause both 

social and economic burdens. However, there is very few data mentioned about predictive 

factors in Thailand. To handle this problem, we have to identify the association between the 

predictive factors and visual outcomes. And we hope to use the data to predict our 

patients’ prognosis in the future. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

CHAPTER IV 
 

RESULTS 
 

Demographic and Baseline Data 
 Out of the 60 patients, 52 had open globe injuries, were admitted in 

Mettapracharak Eye Centre, met the inclusion criteria and could be followed up for at least 

six months after surgery. All eight patients were excluded due to incomplete follow-up. 

Their characteristics are described in table 2. The mean age of the patients was 34.1 

(14.3) years (range: 8-68 years). Forty-three (82.7%) patients were males. Right eyes 

(55.8%) were slightly more common than left eye. Forty-eight (92.5%) of 52 patients were 

Thai and the rest were Burmese. Thirty-seven (71.2%) patients came to the hospital by the 

referral system. Thirty-six (69.2%) patients came to hospital and obtained treatment within 

one day. Of the 52 patients, 38 (73%) had not worn protective devices and in 24 (63.1%) 

cases, their injuries could have been prevented by wearing protective devices. Other 

patient characteristics are shown in table 3. 
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Table 2. Characteristics of excluded patients. 

 No 1 No 2 No 3 No 4 No.5 No 6 No 7 No 8 
Sex (M/F) M M M M M M M M 
Age 29 45 36 35 18 24 23 20 
Education Sec  No NA NA No NA NA NA 
Occupation laborer laborer NA NA laborer NA laborer NA 
Race: Thai (Y/N) Y N N Y N N N Y 
Side (R/L) R L R L R R R L 
Work-related 
    (Y/N) 

N Y Y NA Y NA Y NA 

Protective 
    devices (Y/N) 

N N NA NA NA NA N NA 

Place of injury home factory NA NA NA NA NA NA 
Alcoholic 
    consumption  
    (Y/N) 

N NA NA NA NA NA NA NA 

Cause of injury wire nail nail concrete 
particle 

nail wire grinding 
wheel 

nail 

Initial VA 20/40 HM PJ HM HM 20/20 20/20 20/20 
Hyphema (+/-) - - - - - - - - 
RD (+/-) - - - - - - + - 
Time to surgery 
     >24 hr (Y/N) 

N N N Y N Y Y N 

Wound length  
     >10 mm. (+/-) 

- - + - - - NA - 

IOFB (+/-) - - - + - - + - 
RAPD (+/-) - - NA + - - - - 
Infection (+/-) - - - + - - - - 
No=Number, M=Male, F=Female, Sec=Secondary School, NA=Not Available, R=Right, L=Left, 
VA=Visual Acuity, HM=Hand Motion, PJ=Projection of Light, RD=Retinal Detachment, IOFB=Intraocular 
Foreign Body, RAPD=Relative Afferent Pupillary Defect  
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Table 3. Characteristics of participants 

Characteristics  Number (%) 
Education 
     Not educated 
     Primary school 
     Secondary school 
     Bachelor degree 
     No data 

 
4 (7.7) 

27 (51.9) 
14 (26.9) 

2 (3.8) 
5 (9.6) 

Occupation 
     Laborer 
     Farmer 
     Other 
          Student 
          Merchant 
          Unemployed  
     No data 

 
33 (63.5) 
  6 (11.5) 

 
  6 (11.5) 

1 (1.9) 
2 (3.8) 
4 (7.7) 

Protective device 
     Not used 
     No data 

 
38 (73.1) 
14 (26.9) 

Work-related 
     Yes  
     No 
     No data 

 
23 (44.2) 
17 (32.7) 
12 (23.1) 

Place of injury 
     Factory 
     Home 
     Traffic road 
     Agriculture field 
     Public building 
     Other 
          Pathway  
          Gas station 
          Temple 
          Garage 
          River bank 

 
9 (17.3) 
17 (32.7) 

3 (5.8) 
4 (7.7) 
1 (1.9) 

 
1 (1.9) 
1 (1.9) 
1 (1.9) 
1 (1.9) 
1 (1.9) 
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 Table 3. Cont.      

Characteristics Number (%) 
Type of injury 
     Accident 
     Abuse  
     No data 

 
48 (92.3) 

2 (3.8) 
2 (3.8) 

Alcohol drinking 
     Yes 
     No 
     No data 

 
2 (3.8) 

35 (67.3) 
15 (28.8) 

Drug used 
     No  
     No data 

 
36 (69.2) 
16 (30.8) 

 

Sources of injuries were steel (34.6%), nail (11.5%), wood (9.6%), wire (9.6%),  

lawn equipment (7.7%), glass (7.7%), grinding wheel (3.8%), and other causes (15.4%) 

(table 4).  

 

Table 4. Sources of injuries 

 No (%) 

Steel  
Nail 
Wood 
Wire  
Lawn equipment 
Glass 
Grinding wheel 
Motor vehicle crash 
Concrete particle 
Hand 
Stone  
BB/Pellet gun 
Fall 
Tile  
Fish  

18 (34.6) 
6 (11.5) 
5 (9.6) 
5 (9.6) 
4 (7.7) 
4 (7.7) 
2 (3.8) 
1 (1.9) 
1 (1.9) 
1 (1.9) 
1 (1.9) 
1 (1.9) 
1 (1.9) 
1 (1.9) 
1 (1.9) 
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Among the 52 patients, 20 (38.5%) had hand motion as initial visual acuity. Eleven 

(21.2%) responded to light projection and 5 (9.6%) could complete a finger  

Count (Figure 1). For initial diagnosis, 40 (77.0%) were penetrating injuries and 10 (19.2%) 

were blunt trauma (table 5).  

Forty (77.0%) had wound length of less than 10 mm. Intraocular foreign bodies 

were reported in 19 (36.5%) patients. Thirteen (25%) patients had infection. Seven (13.5%) 

patients had endophthalmitis, 3 (5.8%) had panophthalmitis and 3 (5.8%) had corneal 

ulcer (table 5). 
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Table 5. Initial diagnosis 

 No (%) 
Lacrimal apparatus laceration 
Corneal abrasion 
Penetrating injury 
     Corneal 
     Corneoscleral 
     Scleral 
Wound length (mm) 
     < 10 
     ≥10  
IOFB 
Perforating injury 
     Corneoscleral 
Hyphema  
Iris 
     Laceration/dialysis 
     Loss 
IOP 
     Secondary glaucoma 
     Hypotony  
Lens 
    Traumatic cataract 
    Subluxated lens 
    Dislocated lens 
Vitreous hemorrhage 
Retina 
     Hemorrhage 
     Tear  
     Detachment  
     Macular hemorrhage 
Choroidal rupture  
Orbital foreign body 
Infection 
     Corneal ulcer 
     Endophthalmitis 
     Panophthalmitis 

1 (1.9) 
1 (1.9) 
 
32 (61.5) 
12 (23.1) 
8 (15.4) 
 
41 (78.8) 
11 (21.2) 
19 (36.5) 
 
1 (1.9) 
10 (9.2) 
 
5 (9.6) 
3 (5.8) 
 
3 (5.8) 
1 (1.9) 
 
19 (36.5) 
1 (1.9) 
4 (7.7) 
18 (34.6) 
 
2 (3.8) 
3 (5.8) 
11 (21.2) 
1 (1.9) 
1 (1.9) 
2 (3.8) 
 
3 (5.8) 
7 (13.5) 
3 (5.8) 

IOFB=Intraocular Foreign Body, IOP=Intraocular Pressure 
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      For the treatment, 28 (53.8%) were given a posterior vitrectomy. Five (9.6%) had 

enucleation. Out of the 52 patients, 12 (23.1%) could perceive hand movement as visual 

acuity at the six month follow-up. Nine (17.3%) had no light perception and only 8 (15.4%) 

could correctly respond to a finger count (Figure 1). The cause of visual deterioration at 6 

months is shown in table 6. 

 

Figure 1 compares initial visual acuity with visual acuity at six months.  
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Fig. 1 Comparison between initial visual acuity and follow up visual acuity. VA=Visual Acuity, 
FUVA=Follow Up Visual Acuity, CF=Counting Finger, PJ=Projection of Light, HM=Hand Motion, 
PL=Perception of Light, NPL= No Perception of Light 
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Table 6. Causes of visual deterioration at 6 months follow-up 

Causes  Number (%) 
Unknown 16 (30.8) 
No visual deterioration 4 (7.7) 
Cornea    6 (11.5) 
Cataract  1 (1.9) 
Retina  4 (7.7) 
Cornea + Retina   6 (11.5) 
Cornea + Cataract 1 (1.9) 
Cornea + After cataract 1 (1.9) 
Cataract + Macula 1 (1.9) 
Retina + Optic nerve 1 (1.9) 
Retina + Macula 1 (1.9) 
Cornea + Cataract + Retina 1 (1.9) 
Cornea + Retina + Macula 2 (3.8) 
Phthisis eye  2 (3.8) 
Enucleation  5 (9.6) 
 
Outcome Analysis 
 The effects of potential predictive factors on visual outcome are shown in Table 7. 

Initial visual acuity, time to surgery, relative afferent pupillary defect, wound length and 

intraocular foreign bodies were the potential predictive factors (p-value <0.2). Due to a 

very small number of subjects in RAPD and wound length, only three variables were 

included in the multiple logistic regression model.   
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Table 7. Predictive factors of poor visual outcomes in open globe injuries using Chi-square 

analysis. 
 
 Visual  Outcome   
 Total 

number 
Poor 

number (%) 
OR (95% CI) P-

value 
Initial visual acuity  
    Poor 
   Good 
Time-duration to surgery 
    > 24 hours 
    ≤ 24 hours 
RAPD   
    Positive 
    Negative 
Wound length  
    ≥ 10 mm 
    < 10 mm 
IOFB  
    Positive 
    Negative 
Hyphema 
    Positive 
    Negative 

 
42 
10 
 

16 
36 
 

8 
44 
 

12 
40 
 

19 
33 
 

10 
42 

 
30 (71.4%) 

2 (20%) 
 

12 (75.0%) 
20 (55.6%) 

 
8 (100%) 

24 (54.5%) 
 

12 (100%) 
20 (50.0%) 

 
15 (78.9%) 
17 (51.5%) 

 
7 (70.0%) 

25 (59.5%) 

 
3.6 (1.0, 12.5) 

 
 

1.3 (0.9, 2.0) 
 
 

1.8 (1.4, 2.4) 
 
 

2.0 (1.5, 2.7) 
 
 

1.5 (1.0, 2.3) 
 
 

1.2 (0.7, 1.9) 
 

 
0.004 

 
 

0.183 
 
 

0.017 
 
    
0.002 

 
 

0.05 
 
 

0.722 
 

Vitreous hemorrhage 
     Positive 
     Negative 
RD  
     Positive 
     Negative 
 

 
18 
34 
 

11 
41 
 

 
10 (55.6%) 
22 (64.7%) 

 
8 (72.7%) 

24 (58.5%) 
 

 
0.9 (0.5, 1.4) 

 
 

1.2 (0.8, 1.9) 

 
0.519 

 
 

0.497 

         OR=Odds Ratio, CI=Confidence Interval, RAPD=Relative Afferent Pupillary Defect, 
          IOFB=Intraocular Foreign Body, RD=Retinal Detachment 
 
          Table 8 shows predictive factors of poor visual outcomes in open globe injuries 

using multiple logistic regression analysis.  Initial visual acuity and intraocular foreign 

bodies were significant in the predictive factors of open globe injuries.   
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Table 8. Predictive factors of poor visual outcomes in open globe injuries (multiple logistic 

regression analysis). 

 
 SE(b) P-value OR (95% CI) 
Initial visual acuity: Poor 
Time to surgery: > 24 hours 
IOFB: Positive 

1.1 
0.7 
0.8 

0.008 
0.209 
0.028 

16.95 (2.1, 136.3) 
    2.50 (0.60, 10.46) 

6.35 (1.2, 33.1) 
        IOFB=Intraocular Foreign Body, b=Coefficient  
 
            Table 9 compares the present study with Ocular Trauma Score (OTS). 

Interestingly, our study was similar to the OTS study except for the OTS score 4. 
 
 Table 9. Comparison of Ocular Trauma Score (OTS) (OTS study group/our study). 
 

Raw 
score 
sum 

OTS 
score 

NLP LP/HM 1/200-
19/200 

20/200-
20/50 

≥ 20/40 

0-44 
45-65 
66-80 
81-91 

92-100 

1 
2 
3 
4 
5 

73/75 
28/25 
2/4 
1 
0 

17/25 
26/33 
11/26 

2 
1 

7 
18/25 
15/17 

2 
2/12 

2 
13/8 
28/35 

21/100 
5 

1 
15/8 

44/17 
74 

92/88 
         NLP=No Light Perception, LP=Light Perception, HM=Hand Motion 
 

    The median length of stay in hospitals was 9 (5, 13) days (range: 1-59 days). The 

median of costs of medical care were 39,127 Thai Baht (range: 4,554-132,553) 

corresponding to 1,238 USD. The median number of hospital admissions was 1.5 visits 

(range: 1-5).  

      Out of 52 patients, 30 were provided with health care funding through the Universal 

Coverage Scheme, 9 were funded by the Workmen’s Compensation Fund, 6 were self 

funded, 4 were Social Security Scheme, and only 3 were funded through the Civil Servant 

Health Fare.   



 
 

 

CHAPTER V 
 

DISCUSSION, CONCLUSION AND LIMITATIONS 
 

Discussion  
 The present study has showed that high incidences of open globe injuries 

appeared in young adult male with low education and low socioeconomic level. Most 

patients had not been wearing protective devices, and half of the injuries were work-

related. Cillinio et al.(1) reported that the average age of open globe injuries patients was 

35.6 years, which was similar to the findings of our study and the study by Kanoff et al.(5) 

However, there was lower average age founded in Parver et al.(17) and Soylu et al.(2) In the 

present work-related injuries, no patients used protective devices during injuries, 

compared to 29.3% reported by Woo and Sundar,(18) and 6.8% by Pinna et al.(6) 

      In our study, the endophthalmitis and panophthalmitis rates (19.3%) were high 

compared to Cillino et al. (1.4%),(1) Entezari et al. (3.5%),(8) Soylu et al. (6.3%)(2) and 

Soliman et al. (8%).(3) For endophthalmitis cases, all patients had vitreous penetration, and 

only one case had an IOFB. In panophthalmitis cases, all patients had vitreous penetration 

and IOFB. The causes of injuries were metallic (40%), organic (40%) and unknown (20%) 

materials. The time-duration to treatment in these cases was varied from within 1-13 days. 

Although systemic antibiotics were used in every open globe injury patient, half of patients 

were referred by other hospitals. Therefore, we could not make sure about the proper 

doses and administered time of systemic antibiotics. From our data, a patient with history 

of open globe injury with vitreous penetration might be treated as endophthalmitis. The 

Clinical Practice Guideline for open globe injury would be an answer in reducing number of 

infection. 

      In our study, the enucleation rate (9.6%) was high compared to the result of Pinna 

et al. (1.7%),(6) Mansouri et al. (5.1%)(4) and Savar et al. (8.3%).(19) But it was lower  
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than the finding of Gyasi et al. (20.9%),(20) and Entezari et al. (14%).(8) Out of the five 

enucleated patients, three were diagnosed panophthalmitis and two were severely injured 

that could not be repaired. Usually, operable open globe injury was enucleated to prevent 

sympathetic ophthalmia.  Surachatkumtonekul et al.(21) reported one case of sympathetic 

ophthalmia in Thailand that was improved after enucleation and steroid administration.  

Savar et al.(19) reported rate of sympathetic ophthalmia of 0.3%. All of them responded well 

to treatment without enucleation. In Thailand, further investigation for this controversy may 

be required in the future. 

      The present univariate analysis showed five factors including initial visual acuity, 

time to surgery, RAPD, wound length and IOFB that had p-value less than 0.2.  RAPD and 

wound length had no patients in one cell of table (2x2). Therefore, we chose the remaining 

factors to analyze using the multiple logistic regression model. Initial visual acuity and 

IOFB were the predictive factors (p <0.05) in our analysis.  A greater sample size may be 

required in the future research.  

      The median cost of treatment of in-patient open globe injuries were approximately 

40,000 Thai Baht, which is significantly low compared to approximately 3,350 EUR by 

Pinna et al.(6)  Fifty-seven percent were work-related but about half of the injuries were paid 

by Universal Coverage Scheme (UCS) instead of the Workmen’s Compensation Fund 

(WCF), which is intended to be the main health provider for labourers. The reason was 

because some laborers might not be enrolled in the Social Security Scheme.  

 Decreasing the incidence of open globe injuries would be helpful for patients, their 

families and even the country. Preventive strategies including primary, secondary and 

tertiary prevention have a major role. Education, legislation, awareness and using 

protective devices are necessary in primary prevention. For secondary prevention, clinical 

practice guidelines (CPG) for open globe injuries would be helpful in reducing the infection 

rate, chances of eye removal and improving visual function after injury. For 
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tertiary prevention, most of visual deterioration was from retina which was irreversible 

changed. Low vision aids are probably required in this situation. However, some patients 

had visual deterioration from cornea which was treatable by penetrating keratoplasty or 

other modern technology. 

 
Conclusion 
 Predictive factors help us determining visual outcomes in open globe injuries. 

However, it is much better to avoid them. Preventive strategies including primary, 

secondary and tertiary prevention would be helpful to decrease visual morbidity and 

socioeconomic problems from open globe injuries. 

 
Limitations 

1. This study is a hospital-based study so the result may not be able to be 

generalized to all eye injuries in Thailand. 

2. There could be other factors that have not been identified. 

3. Since the hospital is a tertiary hospital, most patients came by referral system, 

selection biases could not be avoided. 

4. Some data was missing, closed monitoring by the researcher team would 

reduce the occurring of missing data. 

5. The sample size was too small to fulfill the minimum sample size referred to 

above, further study will be required in the future. 
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