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Methods of Globe Removal and Orbital Implants
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Background: This report describes surgical techniques used for patients who had underwent eye removal surgery with orbital implant 
replacement in Shahid Sadoughi hospital, Yazd, Iran.
Objectives: The aim of eye removal approaches is to achieve a normal appearance and satisfactory motility with low complication rate. 
In this study, we analyzed different eye removal methods in Yazd Shahid Sadoughi hospital, taking into consideration the patient’s age, 
gender, implant type and surgical complications.
Patients and Methods: Medical records of patients who underwent eye removal surgery including enucleation, evisceration and 
exenteration were reviewed, retrospectively. Demographic data, ocular diagnosis, surgical techniques, implant type and postoperative 
complications were gathered and documented. Data was analyzed by SPSS-16 based using descriptive statistics and the chi-square test.
Results: We studied 102 cases, 70 males (68.6%) and 32 females (31.4%). Surgery was more common for 20 to 50 years old patients (53.9%). 
Enucleation was performed on 90.2% of cases and the more frequently used implant was hydroxyapatite (88.2%). Frequent causes of 
enucleation, evisceration and exenteration were trauma (61.4%), endophthalmitis (100%) and tumor (83.3%), respectively. The most 
common complication was discharge (15.7%).
Conclusions: Enucleation with replacement of hydroxyapatite implant was the most common type of surgery as it was safe with low rate 
of complications.
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1. Background
Removal of an eye for treatment of some ocular disease 

was first described by Bartisch in 1583 (1). The modern 
form of this operation was introduced in 1841 by Farrell 
and Bonnet and in 1885, Mules placed the first orbital im-
plant after evisceration (2). Enucleation, evisceration and 
exenteration are three techniques of eye removal surgery 
(3, 4). Evisceration and enucleation were developed dur-
ing the two recent centuries but there is controversy re-
garding advantages and disadvantages of each method. 
In the past, enucleation was the preferred technique for 
prevention of sympathetic ophthalmia (SO) after eviscer-
ation. However, some studies recently reported high safe-
ty and low risk of SO for evisceration (5-9) and interests 
in evisceration have increased because of its advantages, 
such as increased prosthesis motility after surgery (5, 10).

Different orbital implants such as allen, silicone, hy-
droxyapatite implant (HAI), polyethylene and dermis fat 
graft are used to replace lost orbital volume, maintain 
the structure of the orbit and implant motility to overly-
ing prosthesis, and enhance cosmetic results (3, 11). Sev-
eral studies have shown that the use of HAI is prevalent in 
Iran and some other countries (3, 12-14).

Eye removal and empty orbit still remain a deal for oph-
thalmologists and accepting the challenge of this type of 
surgery for patients and surgeons is psychologically dif-
ficult. In addition, physical and personal disability with 
eye removal causes socioeconomic impairment.

2. Objectives
The aim of different eye removal approaches has been to 

achieve normal appearance and satisfying motility with 
low complication rate. In this study, we analyzed different 
eye removal methods in Yazd Shahid Sadoughi hospital 
based on age, gender, implant type and its complications.

3. Patients and Methods
In this retrospective descriptive study, we reviewed the 

medical records of patients hospitalized in Shahid Sa-
doughi Hospital for eye removal surgery due to any reason 
during the last 10 years (from May 2002 to December 2011). 
All patients had complete satisfaction regarding their 
treatment. Retinoblastoma cases were excluded from the 
study. Based on the aims of the study, a questionnaire was 
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designed, including, demographic data, details regarding 
the involved eye (right or left), surgical technique, implant 
type, results and complications. All patients were followed 
for at least six months. Different types of implants were: 
HAI, sphere ball and dermis fat graft. Surgical techniques 
were: enucleation (removal of the entire eye, involving the 
separation of all connections and transection of the optic 
nerve), evisceration (removal of intraocular contents, 
leaving the sclera and extraocular muscles intact) and 
exenteration (removal of the entire content of the orbit 
including the periorbita, appendages, eyelids and some-
times varying amounts of the surrounding skin). Data was 
analyzed using the SPSS (version 16) software based on the 
aims, using descriptive statistics and chi-square test with 
statistical significance level set at 0.05.

4. Results
In this study, we investigated 102 cases, which had un-

dergone eye removal surgery, including 70 males (68.6%) 
and 32 females (31.4%). The study population was mostly 
20 to 50 years olds (53.9%); 62.7% on the right eye and 37.3% 
on the left eye.

Frequent eye removal surgery techniques were enu-
cleation (90.2%), exenteration (5.6%) and evisceration 
(3.9%), respectively. The frequent type of implant was HAI 
(88.2%), sphere ball implants (7.8%) and dermis fat graft 
(3.9%), respectively.

In this study, all patients younger than 50 years old and 
64.3% of patients older than 50 years underwent enucle-
ation. Evisceration and exenteration were performed on 
14.3% and 21.4% of cases, respectively (Table 1).

Based on gender, most males and females underwent 
enucleation (92.9% and 84.4%). Evisceration was per-
formed on 2.9% of men and 6.3% of women, and exentera-
tion on 4.3% of men and 9.4% of women; these differences 
were not statistically significant.

Trauma was the most frequent indication for enucle-
ation (61.4%), endophthalmitis for evisceration (100%), and 
tumor for exenteration (83.3%); these data are shown in 
Table 2. During the follow up, 33.3% of cases experienced a 
few complications. The most common complications were 
discharge (15.7%) and implant exposure (3.9%) (Table 3).

Table 1.  Frequency of Surgery Type Based on Age Groups a,b

Age Group < 20, y 20-50, y > 50, y Total

Surgery type

Enucleation 19 (100) 55 (100) 18 (64.3) 92 (90.2)

Evisceration 0 (0) 0 (0) 4 (14.3) 4 (3.9)

Exenteration 0 (0) 0 (0) 6 (21.4) 6 (5.9)

Total 19 (100) 55 (100) 28 (100) 102 (100)
a Data are presented as No. (%).
b P Value = 0.000, χ2 = 29.301.

Table 2.  Frequency of Surgery Etiology Based on Surgery Type a,b

Surgery Type Enucleation Evisceration Exenteration Total

Etiology

Trauma 62 (67.4) 0 (0) 0 (0) 62 (60.8)

Blind Painful eye 16 (17.4) 0 (0) 0 (0) 16 (15.7)

Endophthalmitis 1 (1.1) 4 (100) 0 (0) 5 (4.9)

Tumor 0 (0) 0 (0) 5 (83.3) 5 (4.9)

Congenital origin 6 (6.5) 0 (0) 0 (0) 6 (5.9)

Others 7 (7.6) 0 (0) 1 (16.7) 8 (7.8)

Total 92 (100) 4 (100) 6 (100) 102 (100)
a Data are presented as No. (%)
b P Value = 0.000, χ2 = 166.868

Table 3.  Frequency of Postoperative Complications Based on Surgery Type a

Complication Enucleation Evisceration Exenteration Total
Hematoma and eyelid edema 2 (2.2) 1 (25) 0 3 (2.9)
Discharge and infection 12 (13.1) 2 (50) 2 (33.3) 16 (15.7)
Pain and injection 2 (2.2) 1 (25) 1 (16.7) 4 (3.9)
Implant exposure 4 (4.3) 0 Not application 4 (3.9)
Pyogenic granuloma 2 (2.2) 0 1 (16.7) 3 (2.9)
Othersb 4 (4.3) 0 0 4 (3.9)
No complications 66 (71.7) 0 2 (33.3) 68 (66.8)
Total 92 (90.2) 4 (3.9) 6 (5.9) 102 (100)
a Data are presented as No. (%).
b Other complications were: blepharoptosis (2 cases), fornix contracture (1 case) and foreign body sensation (1 case). 
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5. Discussion
In this study, we reviewed the files of participants who 

had undergone eye removal surgery. The more frequent 
type of surgery was enucleation (90.2%) and its most 
common indication was trauma (67.4%). Endophthalmi-
tis was the only indication for all of the eviscerations. 
Enucleation was the most common eye removal surgery 
according to numerous studies in Iran (15, 16), while 
some other studies, reported that evisceration was more 
common (5, 17, 18). Jung et al. reported that 72.9% of eye 
removal surgeries were evisceration, while only 13.7% of 
eye removal surgeries were enucleation. Trauma was the 
most common indication of both techniques (17).

In a study by Nakra (5), evisceration was performed in 
61.9% of eye removal surgeries and its cause was a pain-
ful blind eye (57.7%), while 38.1% of cases underwent 
enucleation and its most common indication was mela-
noma (56.7%).

According to a study by Saeed et al. (18), enucleation 
and evisceration were performed in 42.8% and 57.2% of 
eye surgeries, respectively. The indication for eviscera-
tion was endophthalmitis, trauma and painful blind 
eye. They noted that the advantage of evisceration over 
enucleation is preservation of soft tissue, better cosmet-
ic results, excellent implant motility, lower risk of intra-
cranial infection and implant extrusion. Nevertheless, 
Levine suggested a higher risk of sympathetic uveitis 
in evisceration (6). Although, evisceration was the pre-
ferred method according to Saeed’s survey, yet eviscera-
tion is decreasing since the last two decades maybe as a 
result of the attempt to preserve globe shell. However, 
some other studies reported an increasing trend in fa-
vor of eviscerations (18, 19).

Disruption of globe integrity in evisceration theoreti-
cally increases the risk of exposing uveal antigens, which 
could cause autoimmune reaction and lead to sympa-
thetic ophthalmia (SO). However, there is controversy 
over this hypothesis as there are reports that approve 
and others that disapprove the occurrence of sympa-
thetic ophthalmia as a result of evisceration (20-23). Ac-
cording to the Tari et al. study (24), vertical and horizon-
tal movement was diminished in the enucleation group 
compared to the evisceration group. In another study, 
there was no significant cosmetic difference between 
enucleation and evisceration except that in evisceration, 
implant movement was higher and complications after 
surgery were lower than enucleation (5).

The causes of exenteration in our study were; malignant 
tumors (5 cases) and mucormycosis in one case. In Kaur’s 
study (25), the indications of exenteration were primary 
orbit malignancies (44%), eyelid malignancies (32%), reti-
noblastoma (16%) and conjunctiva malignancies (8%). In 
Nemet’s study (26), eyelid basal cell carcinoma, conjunc-
tival squamous cell carcinoma, malignant melanoma, lac-
rimal gland malignancies and refractory ocular infection 
were the most frequent indications of exenteration. There-
fore, exenteration is performed for treatment of poten-

tially life threatening malignancies and infections arising 
from orbit, paranasal sinuses or periocular skin (27, 28).

An ideal orbital implant offers excellent motility, cos-
metic results and a few complications. Various orbital 
implants are available. In our study, the most frequent 
implant was hydroxyapatite (88.2%); this was consistent 
with other studies (5, 12-14, 29-32). In the past 11 years, HAI 
has been widely used because of its high biocompatibil-
ity and anti-inflammation properties (33). Other studies 
show that some other implants such as Medpor were 
more common (17, 33-35).

The rate of complications in our study was 33%, which 
was consistent with other researches by Viswanathan 
(32) (21%), Bagheri (14) (21.8%) and Nakra (5) (21.9%). Yuan 
(12) reported no complications in his study while, Jung 
(17) reported that the rate of complications was 72.1% 
after enucleation and 27.1% after evisceration. This dif-
ference is related to operation techniques, causes of 
eye removal surgery and difference in the definition of 
complications.

The most frequent complication in our study was in-
fection and discharge (15.7%) while this complication 
was 1.77% in Bagheri (14), 0% in Nakara (5), 6.4% in Jung 
(17) and 7.5% in Su (35) studies. In Park’s survey (29) a case 
of conjunctiva discharge and a case of implant infection 
was reported, which was less than our study. Most of our 
patients improved with topical antibiotics and conser-
vative treatment, except for four cases in which expo-
sure and ischemic area curetted and were repaired with 
graft. Blepharoptosis was the main complication (10.5%) 
in Jung’s study (17) and pyogenic granuloma (13.7%) in 
Su’s study (35). The amount of implant exposure in sev-
eral studies was reported to be from 0% to 20% by differ-
ent surgeons (5, 17, 24, 31, 36-38) in contrast with, 3.9% for 
our cases.

Enucleation with HAI was the most frequent technique 
of surgery in this study as it was safe with low complica-
tion. Nevertheless, it is not the ideal method and a search 
for the most convenient method and implant with lower 
rate of complications is necessary.

References
1.       Luce CM. A short history of enucleation. Int Ophthalmol Clin . 

1970:10681–7.
2.       Gougelman HP. The evolution of the ocular motility implant. Int 

Ophthalmol Clin . 1970:10689–711.
3.       Moshfeghi DM, Moshfeghi AA, Finger PT. Enucleation. Surv Oph-

thalmol. 2000;44(4):277–301.
4.       Lin HF, Lui CC, Hsu HC, Lin SA. Orbital exenteration for second-

ary orbital tumors: a series of seven cases. Chang Gung Med J. 
2002;25(9):599–605.

5.       Nakra T, Simon GJ, Douglas RS, Schwarcz RM, McCann JD, Gold-
berg RA. Comparing outcomes of enucleation and evisceration. 
Ophthalmology. 2006;113(12):2270–5.

6.       Levine MR, Pou CR, Lash RH. The 1998 Wendell Hughes Lecture. 
Evisceration: is sympathetic ophthalmia a concern in the new 
millennium? Ophthal Plast Reconstr Surg. 1999;15(1):4–8.

7.       Gurdal C, Erdener U, Irkec M, Orhan M. Incidence of sympathetic 
ophthalmia after penetrating eye injury and choice of treat-
ment. Ocul Immunol Inflamm. 2002;10(3):223–7.



Besharati MR et al.

Shiraz E-Med J. 2014;15(3):e218674

8.       Pan JC, Yap EY, Yip CC. Traumatic eye injuries due to large un-
usual foreign bodies: a Singapore case series. Eur J Ophthalmol. 
2003;13(4):398–402.

9.       Bilyk JR. Enucleation, evisceration, and sympathetic ophthalmia. 
Curr Opin Ophthalmol. 2000;11(5):372–86.

10.       Migliori ME. Enucleation versus evisceration. Curr Opin Ophthal-
mol. 2002;13(5):298–302.

11.       Ducasse A, Segal A, Gotzamanis A, Brugniart C, Rossi P. [Tolerance 
of orbital implants. Retrospective study on 14 years]. J Fr Ophtal-
mol. 2001;24(3):277–81.

12.       Yuan Z, Huang D, Zheng Y. [Clinical analysis of evisceration with 
hydroxyapatite implant]. Yan Ke Xue Bao. 2000;16(4):267–9.

13.       Tariq BF, Mahfooz H, Mir Z. Clinico-pathologic study of 70 Enucle-
ations. J Pak Med Assoc. 2009;59(9):612–4.

14.       Bagheri A, Mirbabaei-Ghafghazi F, Abrishami M, Saloor H. 
Causes of enucleation and results of different implants used 
in Labbafinejad Hospital during 1988-89 . Bina J Ophthalmol. 
1380;6(3):294–302.

15.       Khataminia GR, Ghaderpanah M, Chenary M, Saidi Z. The Inci-
dence and Causes of Enucleation and Evisceration in Khuzestan 
Province. Sci Med J. 2010;9(3):205–21.

16.       Etezad-Razavi M, Daneshvar-Kakhki R, Zarei-Ghanavati S, 
Nobakht-Rad M. Long-term Complications of Enucleated or 
Severely Traumatized Eyes in War Veterans. Bina J Ophthalmol. 
2007;12(3):373–9.

17.       Jung SK, Cho WK, Paik JS, Yang SW. Long-term surgical outcomes 
of porous polyethylene orbital implants: a review of 314 cases. Br 
J Ophthalmol. 2012;96(4):494–8.

18.       Saeed MU, Chang BY, Khandwala M, Shivane AG, Chakrabarty A. 
Twenty year review of histopathological findings in enucleated/
eviscerated eyes. J Clin Pathol. 2006;59(2):153–5.

19.       Genevois O, Millet P, Retout A, Quintyn JC. Comparison after 10 
years of two 100-patient cohorts operated on for eviscerations or 
enucleations. Eur J Ophthalmol. 2004;14(5):363–8.

20.       Phan LT, Hwang TN, McCulley TJ. Evisceration in the modern age. 
Middle East Afr J Ophthalmol. 2012;19(1):24–33.

21.       du Toit N, Motala MI, Richards J, Murray AD, Maitra S. The risk 
of sympathetic ophthalmia following evisceration for pen-
etrating eye injuries at Groote Schuur Hospital. Br J Ophthalmol. 
2008;92(1):61–3.

22.       Griepentrog GJ, Lucarelli MJ, Albert DM, Nork TM. Sympathetic 
ophthalmia following evisceration: a rare case. Ophthal Plast Re-
constr Surg. 2005;21(4):316–8.

23.       Freidlin J, Pak J, Tessler HH, Putterman AM, Goldstein DA. Sym-
pathetic ophthalmia after injury in the iraq war. Ophthal Plast 
Reconstr Surg. 2006;22(2):133–4.

24.       Tari AS, Malihi M, Kasaee A, Tabatabaie SZ, Hamzedust K, Musavi 
MF, et al. Enucleation with hydroxyapatite implantation versus 
evisceration plus scleral quadrisection and alloplastic implanta-
tion. Ophthal Plast Reconstr Surg. 2009;25(2):130–3.

25.       Kaur A, Khattri M, Jaiswal V. Pattern of orbital exenteration at 
a tertiary eye care centre in North India. Nepal J Ophthalmol. 
2012;4(1):64–7.

26.       Nemet AY, Martin P, Benger R, Kourt G, Sharma V, Ghabrial R, et 
al. Orbital exenteration: a 15-year study of 38 cases. Ophthal Plast 
Reconstr Surg. 2007;23(6):468–72.

27.       Nassab RS, Thomas SS, Murray D. Orbital exenteration for ad-
vanced periorbital skin cancers: 20 years experience. J Plast Re-
constr Aesthet Surg. 2007;60(10):1103–9.

28.       Croce A, Moretti A, D'Agostino L, Zingariello P. Orbital exentera-
tion in elderly patients: personal experience. Acta Otorhinolaryn-
gol Ital. 2008;28(4):193–9.

29.       Park YG, Paik JS, Yang SW. The results of evisceration with prima-
ry porous implant placement in patients with endophthalmitis. 
Korean J Ophthalmol. 2010;24(5):279–83.

30.       Kostick DA, Linberg JV. Evisceration with hydroxyapatite im-
plant. Surgical technique and review of 31 case reports. Ophthal-
mology. 1995;102(10):1542–8.

31.       Christmas NJ, Gordon CD, Murray TG, Tse D, Johnson T, Garonzik 
S, et al. Intraorbital implants after enucleation and their compli-
cations: a 10-year review. Arch Ophthalmol. 1998;116(9):1199–203.

32.       Viswanathan P, Sagoo MS, Olver JM. UK national survey of enucle-
ation, evisceration and orbital implant trends. Br J Ophthalmol. 
2007;91(5):616–9.

33.       Chen YH, Cui HG. High density porous polyethylene material 
(Medpor) as an unwrapped orbital implant. J Zhejiang Univ Sci B. 
2006;7(8):679–82.

34.       Cheng MS, Liao SL, Lin LL. Late porous polyethylene implant ex-
posure after motility coupling post placement. Am J Ophthalmol. 
2004;138(3):420–4.

35.       Su GW, Yen MT. Current trends in managing the anophthalmic 
socket after primary enucleation and evisceration. Ophthal Plast 
Reconstr Surg. 2004;20(4):274–80.

36.       Liu D. A comparison of implant extrusion rates and postopera-
tive pain after evisceration with immediate or delayed implants 
and after enucleation with implants. Trans Am Ophthalmol Soc. 
2005;103:568–91.

37.       Tyers AG, Collin JR. Baseball orbital implants: a review of 39 pa-
tients. Br J Ophthalmol. 1985;69(6):438–42.

38.       Spivey BE, Allen L, Burns CA. The Iowa enucleation: a ten 
years evaluation of techniques and results. Am J Ophthalmol. 
1999;67:171–88.


