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Abstract 
Introduction: Removing eyes has different indications. We surveyed the causes and results of eye removal surgery in Yazd, Iran. 
Methods: We retrospectively reviewed the profile of 102 patients who had underwent eye removal surgery for any reason in the Shahid Sadoughi 
hospital during the last 10 years. The demographic characteristics, causes of enucleation, the interval between an accident and an eye surgery, and 
postoperative complications were analyzed.  
Results:  In 102 patients (males, 68.6% and females, 31.4%) most cases were laborers (21.6%).The two most common causes of eye enucleation were  
trauma (60.9%) and painful blind eye (15.7%). Trauma was the most frequent cause in the age group of  ≤20 years old (78.9%) (P-value< 0.001). In 
30.4% of the cases, our management was Sympathetic ophthalmia prevention.  
Conclusion: The first cause of eye removal surgery in our study was trauma, especially in the young men. To reduce the rate of this surgery, pro-
tective proceeding, early diagnosis, and treatment of many diseases will be useful. 
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1. Introduction 
The eye removal surgery including evacuation of eyeball 
contents, eyeball itself, or eyeball with orbital contents has 
different indications based on age, sex, and population Ac-
cording to previously published studies. Eye removal surgery 
may be necessary as the endpoint of severe eye trauma, pain 
relief in a blind painful eye, orbital malignancies, intractable 
endophthalmitis, and cosmetic reasons in a disfigured 
eye [1]. Studies have shown different indications of eye re-
moval surgery and posed different causes including trauma, 
painful blind eye, and disfigured eye as the most prevalent 
causes [2-4].  
Dealing with eye removal surgery is psychologically difficult 
for both the patient and the ophthalmologist. This surgery 
not only psychologically affects the patients, but also disturbs 
their Activities of Daily Living (ADL) and socio-economic 
status due to the physical disability resulting from eye re-
moval surgery. Regarding the frequent consequences of eye 
removal surgery and the fact that some of the diseases that 
finally result in eye removal surgery are preventable or treat-
able, this study investigated the causes of eye removal surgery 
in Yazd-Iran to increase awareness to prevent this surgery. 
 
2. Methods  
This retrospective study investigated clinical records of all 
the patients referred to the Yazd Shahid Sadoughi Hospital 
during a period of 10 years (2000-2010) for eye removal sur-
gery and implantation for any reason. A questionnaire was 

designed and the patients’ data were recorded. The question-
naire included the patients’ demographic characteristics, 
causes of eye enucleation including trauma (penetrating, 
blunt, accident, or foreign body), a painful blind eye, en-
dophthalmitis, tumors, congenital anomalies, and miscella-
neous causes (such as mucormycosis), interval between acci-
dent and surgery, and postoperative complications  . Cases of 
retinoblastoma were referred to Tehran and excluded from 
the study.  
The postoperative complications including blepharoptosis, 
infection and excessive discharges, atrophy of the fornixes, 
implant exposure, pyogenic granuloma, red eye with pain, 
edema, and eyelid hematoma were followed for six-months.  
Data was collected and analyzed by SPSS-16 based on the 
study’s aim. The χ2test and two-tailed p-value tables were cal-
culated. 
 
3. Results  
In this study, 102 patients which included 70 males (68.6%) 
and 32 females (31.4%) had eye removal surgery. Right eye 
in 62.7% of the cases and left eye in 37.3% was involved. The 
more frequent rate of surgery was amongst the range of 20-
50 years (53.9%), and most cases were laborers (21.6%) and 
housekeepers (18.6%). The most common causes of eye re-
moval surgery were trauma (60.9%) including penetrating 
trauma (39.3%), blunt trauma (10.8%), and accident (10.8%); 
and painful blind eye in 16 cases (15.7%) (Table 1). 
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Table 1. Frequency of eye removal surgery based on the causes 
Frequency Number Cause 

39.340 Penetrating trauma 
15.7 16 Painful blind eye 
10.811 Non-penetrating trauma 
10.811 Accident  
5.9 6 Congenital anomaly 
4.95 Tumor 
7.88 Miscellaneous 

100.0 102 total 
 
There was no statistically significant difference between 
these frequencies (p-value = 0.198) indicating that eye 
trauma in both genders, especially in males, is the most fre-
quent cause of eye removal surgery (Table 3). Most patients 
referred to the ophthalmologists for eye removal surgery due 
to trauma (81.6%) with time interval of less than two weeks 
after accident, while trauma accounts for 45.5% and 50% 
causes of surgery, respectively in time intervals of  2 weeks to 

5 years and >5 years (Table 4). This difference was statisti-
cally significant (p = 0.011). 
In this study, various measures were taken based on the 
causes of trauma and interval between accident and eye re-
moval surgery. The frequency of management in patients 
who underwent eye removal surgery included sympathetic 
ophthalmia prevention (30.4%), treatment of painful red eye 
(33.3%), infection treatment (6.9%), malignancy eradication 
and improving survival rate (4.9%), and cosmetic reasons 
(24.5%). In the follow-up, about one third of the patients suf-
fered from one of the complications which infection and dis-
charge were the most frequent (15.7%). The other frequent 
complication was eyelid edema and hematoma (3.9%), im-
plant exposure (3.9%), injection and pain (2.9%), pyogenic 
granuloma (2.9%), blepharoptosis (2%), and fornixes short-
ening (1%).  

 
Table 2. Causes of eye removal surgery in patients based on their age group 

Total
Number (Percent) 

More than 50 years 
Number (Percent) 

20-50 years
Number (Percent) 

Less than 20 years
Number (Percent) 

Age groups 
Surgery 

62 (60.8%) 6 (21.4%) 41 (74.5%) 15 (78.9%) Trauma 

16 (15.7%) 8 (28.6%) 7 (12.7%) 1 (5.3%) Painful blind eye 

6 (5.9%) 0 (0%) 5 (9.1%) 1 (5.3%) Congenital anomaly 

5 (4.9%) 5 (17.9%) 0 (0%) 0 (0%) Endophthalmitis 

5 (4.9%) 5 (17.9%) 0 (0%) 0 (0%) Malignant tumor 

8 (7.8%) 4 (14.3%) 2 (3.6%) 2 (10.5%) Miscellaneous 

102 (100%) 28 (100%) 55 (100%) 19 (100%) Total 
P-value=0.000      χ2=46.414 

Table 3. Causes of eye removal surgery in patients based on gender 

Total (Percent) Number Female (Percent) Number Male (Percent) Number 
Gender 

Causes of Surgery 

62 (60.8%) 14 (43.8%) 48 (68.6%) Trauma 
16 (15.7%) 9 (28.1%) 7 (10%) Painful blind eye 

6 (5.9%) 2 (6.3%) 4 (5.7%) Congenital anomaly 

5 (4.9%) 2 (6.3%) 3 (4.3%) Endophthalmitis 

5 (4.9%) 2 (6.3%) 3 (4.3%) Malignant tumor 

8 (7.8%) 3 (9.4%) 5 (7.1%) Miscellaneous 

102 (100%) 32 (100%) 70 (100%) Total 
P-value=0.198      χ2=7.321 

Table 4. Causes of eye removal surgery in patients based on time interval between accident and surgery 
Total 

Number (Percent) 
More than 5 years 
Number (Percent) 

2 weeks-5 years 
Number (Percent) 

Less than 2 weeks 
Number (Percent) 

Time interval 
Causes of Surgery 

62 (60.8%) 16 (50 %) 15 (45.5%) 31 (81.6%) Trauma 

16 (15.7%) 6 (18.8 %) 7 (21.2 %) 3 (7.8%) Painful blind eye 

6 (5.9%) 5 (15.6%) 1 (3%) 0 (0%) Congenital anomaly 

5 (4.9%) 0 (0%) 3 (9.1%) 2 (5.3%) Endophthalmitis 

5 (4.9%) 1 (3.1%) 4 (12.1%) 0 (0%) Malignant tumor 

8 (7.8%) 3 (9.4%) 3 (9.1 %) 2 (5.3%) Miscellaneous 

102 (100%) 31 (100%) 33 (100%) 38 (100%) Total 
P-value=0.011      χ2=22.815
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4. Discussion 
A total of 102 cases referred to the Yazd Shahid Sadoughi 
Hospital for eye removal surgery were studied. The most 
common cause of eye removal surgery was trauma which was 
more frequent in men than in women. It seems that trauma 
has been the most frequent cause of eye removal surgery in 
Iran and some other countries [2, 3, 5-8]. Furthermore, men 
underwent eye removal surgery due to trauma more fre-
quently [3, 5, 8] indicating more risk of trauma in men due 
to their type of activity. Studies demonstrate that despite 
modern facilities and technologies in the developed coun-
tries, trauma is still the leading cause of eye removal surgery. 
Some other studies report causes other than trauma as the 
most common cause of enucleation which is inconsistent 
with our findings in this study [4,9,13]. In the Sengupta study 
[9] in 2012, retinoblastoma accounted as the most common 
cause of eye removal surgery, while trauma accounted for 
15% of the causes. Based on this study, enucleation due to 
trauma has significantly decreased over a 15-year period, 
probably because of the progress in surgical technologies for 
trauma management and the increase of people’s awareness. 
It seems that enucleation surgery centers in these studies 
have been the referral centers and traumatic patients were 
less frequently referred to these centers. This frequency dif-
ference is justifiable. In Gunalp’s study [10], phthisis bulbi 
(33.8%), in Vemuganti [11], tumor (74.49%), and in Tariq 
[12], pediatric retinoblastoma (42.85%) accounted for the 
most frequent cause of eye removal surgery. In the case of 
painful blind eye due to disabling pain, without vision and 
malformation, eye removal surgery is the first choice [14]. 
The most frequent causes of the painful blind eye are glau-
coma, trauma, uveitis, and keratopathy [15]. The most com-
mon causes of eye discomfort have been phthisis, and glau-
coma [16]. The second leading cause of eye removal surgery 
in our study was painful blind eye (15.7%) accounting for 
57.7% of the most common causes in Nakra’s study [13] and 
47.4% of the most common causes in Christmas’ Study [4]. 
Probably because 81.6% of our patients underwent enuclea-
tion within a time interval of less than two weeks after 
trauma, the frequency of painful blind eye was lower. In our 
study, 62.7% of right eyes and 37.3% of left eyes were re-
moved which is consistent with the findings of some other 
studies [3, 12]. The rate of complications was 33.3% in our 
study. This was 21% in Viswanathan’s study [17] and 21.8% 
in Bagheri’s [3]. In Yuan’s study [18], conducted at Zang 
Shan Ophthalmic Center, no complications have been re-
ported and primary evisceration with hydroxyapatite im-
plant is considered as a safe and effective method for treating 
the patients with phythisis painful blind eye. In Nakra’s study 
[13], the rate of enucleation and evisceration was 21.9% and 
13.5%, respectively (p<0.001). In Jung’s study [2], the rate of 
enucleation complications was 72.1% and in evisceration was 
27.1%. In this study, the most frequent complications were 
infection and discharge (15.7%) that were treated with topi-
cal antibiotics in most patients. Park’s study [19] reported 

one case of conjunctival ulcer discharge and one case of im-
plant infection which was less than our study. In Jung’s study 
[2], the most common complication was blepharoptosis 
(10.5%). This was 2% in our study.  Discharge accounted for 
6.4% and infection for just 1% in the recent study, which was 
less than our study. Finally, in Su et al’s study [20], the most 
common complication was pyogenic granuloma (13.7%) as 
compared to 2.9% in our study. Discharge was reported to be 
just 7.5%.  
 
5. Conclusion  
According to our results, the first cause of eye removal sur-
gery is trauma especially in young men. So, proceedings such 
as using protective goggles in industrial, educational and 
sports centers, safety belts and air bags in vehicles, and public 
education by media is necessary to reduce the ocular trauma. 
In addition, the rate of this surgery will be reduced by appro-
priate medical care, early diagnosis, and treatment of many 
diseases resulted in eye enucleation.  
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