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Abstract

Objectives: To evaluate the etiological causes, demographic characteristics, surgical procedures, implant features, com-
plications, and additional surgical interventions in patients undergoing anophthalmic surgery over a 20-year period.
Methods: The records of patients who underwent evisceration, enucleation, sphere exchange, secondary sphere im-
plantation, and anophthalmic socket reconstruction at our institution between 2003 and 2023 were reviewed. Etiologic 
and demographic data, surgical procedures, orbital implant diameter and material, postoperative complications, additional 
surgical procedures, and follow-up periods were recorded. Female patients were classified as group 1 and male patients 
as group 2, and both groups were subjected to comparative analysis.
Results:  A total of 603 patients were divided into two groups: Group 1 (female, 32.2%) and Group 2 (male, 67.8%). 
The mean age at the time of surgery was comparable between the two groups (p=0.830). Trauma was the most common 
etiology, malignancy the least common. Evisceration was the most frequently performed procedure, and enucleation the 
least. The mean diameter of implanted spheres was significantly smaller in Group 1 (p=0.001). No significant difference in 
implant materials was observed (p=0.590). Conjunctival suture dehiscence and infection were the most common compli-
cations, showing similar profiles in both groups.
Conclusion: Trauma was the leading cause in both groups, with evisceration as the most frequently performed proce-
dure. These procedures addressed the underlying ocular pathologies and contributed to orbital volume restoration when 
indicated.
Keywords: Anophthalmic Surgeries, anophthalmic socket reconstruction, enucleation, evisceration, sphere exchange, 
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Introduction

Anophthalmic surgical procedures have long been performed 
for the palliative treatment of painful eyes that have lost vision 
or for therapeutic purposes in the presence of intraocular tu-
mors. Evisceration is a surgical procedure in which the intra-
ocular structures are entirely removed through an incision in 
the cornea or sclera, while the conjunctiva, sclera, extraocular 
muscles, and optic nerve are preserved. Enucleation is a surgical 
procedure in which the extraocular muscles and the optic nerve 
are disconnected from the globe, followed by the complete re-
moval of the eyeball (1,2). The indications for anophthalmic sur-
gery include trauma, advanced glaucoma, intraocular neoplasia, 
panophthalmos, a painful blind eye, phthisis bulbi, and cosmetic 
reasons. The etiologic factors that precipitate these surgical in-
terventions exhibit variability contingent upon the level of eco-
nomic and social development of the countries in question, as 
well as the age and gender of the affected individuals (3).

The reduction in the number of enucleation procedures 
performed over time, along with the shift in indications in 
favor of evisceration, can be attributed to significant medical 
and surgical advancements. Nevertheless, the most signifi-
cant indication for enucleation that has remained constant 
is the presence of intraocular malignancies. Despite the in-
troduction of new chemotherapeutic agents and radioactive 
plaque therapy, there has been no reduction in neoplasia-re-
lated cases (4). In the present era, evisceration surgery is 
the preferred procedure among ophthalmologists due to its 
numerous advantages. These include a shorter surgical time, 
a reduced incidence of complications when the globe is pre-
served, and superior cosmetic outcomes (5,6).

In cases where orbital implants are not placed during 
evisceration and enucleation surgery, secondary orbital im-
plant surgery is performed to correct the volume deficiency 
and to provide a more effective prosthesis fit (7). Implants 
made of bioceramic and hydroxyapatite materials, which 
were widely used in the past, have expired over time, neces-
sitating the need for replacement of these implants and caus-
ing problems such as volume deficiency in the anophthal-
mic socket and shallow fornices that may lead to prosthesis 
incompatibility. In the management of these complications, 
socket reconstruction with tissues such as dermal fat graft, 
buccal mucosa or hard palate graft is applied (8-10).

Based on 20 years of experience in a tertiary referral cen-
ter in a developing country, we report the etiologic charac-
teristics, surgical methods, complications, secondary surgical 
interventions, and follow-up results of patients undergoing 
anophthalmic surgery.

Methods

A retrospective review of the medical records of patients 
who underwent anophthalmic surgery at the department of 

oculoplastic surgery of a tertiary eye hospital in Türkiye be-
tween 2003 and 2023 was conducted. The study protocol 
was approved by the Health Sciences University Ethic Com-
mittee (Date: 27.10.2023, No: 2023-286) and was conduct-
ed in accordance with the principles set forth in the Decla-
ration of Helsinki. Informed consent was obtained from all 
individual participants included in the study.

A comprehensive record was kept of the demographic 
characteristics, etiologic causes, surgical methods, type and 
diameter of implant material used, complications encoun-
tered, additional surgeries and follow-up period. In instances 
where the etiologic factor was trauma, the age of exposure to 
the traumatic event was documented as the age of etiology. 
In the preoperative evaluation, orbital imaging was obtained 
by computed tomography (CT) or magnetic resonance imag-
ing (MRI) to exclude the possibility of malignancy. The study 
population was divided into two groups: Group 1, comprising 
female patients, and Group 2, comprising male patients. For 
the secondary etiology-based analysis, patients who under-
went primary globe-removal surgery, including evisceration 
and enucleation, were further categorized into trauma and 
non-trauma groups according to the underlying etiology. The 
surgical procedures performed on the patients were analyzed 
in five different categories: In cases where evisceration was 
indicated, this procedure was preferred for indications such as 
trauma, advanced glaucoma, painful blind eye, and panophthal-
mos. Conversely, enucleation was performed for intraocular 
tumors, irreparable globe rupture, and advanced phthisis bul-
bi. Secondary sphere implantation was performed in patients 
with adequate scleral reserve who had not been implanted 
during primary surgery, with the objective of correcting vol-
ume deficiency and improving cosmetic appearance. In cases 
diagnosed as sphere exposure, the removal and re-implanta-
tion of the sphere (sphere exchange) was performed if the 
anophthalmic socket was suitable. In instances where reim-
plantation of the sphere was not a viable option or in cases 
where complications such as volume deficiency, contracture of 
the socket, or prosthesis incompatibility due to deep superior 
sulcus were identified, socket reconstruction was undertaken 
using dermal fat or mucous membrane grafts. In all surgical 
procedures involving orbital implant placement, the implants 
were inserted without wrapping material. Intravenous ce-
fazolin (1 g) and methylprednisolone (1 mg/kg) were adminis-
tered perioperatively in the absence of any contraindication. 
In addition to postoperative topical corticosteroid-antibiotic 
treatment, oral antibiotic therapy (amoxicillin-clavulanic acid) 
and non-steroidal anti-inflammatory drugs (NSAIDs) were ad-
ministered routinely. The temporary tarsorrhaphy suture was 
removed on the fifth postoperative day.

In the analyses, continuous variables were reported as 
the mean and standard deviation (SD), while categorical vari-
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ables were reported as the frequency and percentage. The 
normality of the distribution of continuous variables was as-
sessed using the Shapiro-Wilk test. The independent t-test 
and chi-square test were employed for the purpose of com-
paring parameters between groups. Comparisons were also 
performed between trauma and non-trauma groups among 
patients undergoing primary globe-removal surgery. The sta-
tistical analysis was conducted using the SPSS 26.0 software 
(IBM Corp., Armonk, NY, USA), and a p-value of less than 
0.05 was considered statistically significant.

Results
A total of 603 patients were examined in the study, of 
whom 194 were included in Group 1 (32.2%) and 409 in 
Group 2 (67.8%). The mean age at the time of surgery 
was 38.46±18.69 years in Group 1 and 38.80±17.49 years 
in Group 2 (p=0.830). The mean follow-up duration was 
31.50±44.27 months for the overall cohort, 39.93±48.75 
months in Group 1, and 27.70±41.60 months in Group 2. 
The follow-up duration was significantly longer in Group 1 
(p=0.007). The demographic data of the groups are present-
ed in Table 1 for reference. 

In both groups, the most prevalent etiological factor was 
trauma, while the least common was malignancy. The most 
frequently performed surgical procedure was evisceration, 
while enucleation was the least common in both groups. A 
comparison of the etiologic causes and surgical procedures 

between the groups is presented in Tables 2 and Table 3. The 
distribution of procedures performed according to etiologic 
cause is illustrated in Figure 1.

Among the 509 patients who underwent primary globe-re-
moval surgery, 313 (61.5%) were included in the trauma group 
and 196 (38.5%) in the non-trauma group. Patients in the trau-
ma group were significantly younger at the time of surgery than 
those in the non-trauma group. The proportion of male pa-
tients was significantly higher in the trauma group. The mean 
implant diameter was also significantly greater in the trauma 
group. In the trauma group, 301 patients underwent eviscera-
tion and 12 underwent enucleation, whereas in the non-trauma 
group, 184 patients underwent evisceration and 12 underwent 
enucleation. No significant difference was observed between 
the two groups in the distribution of evisceration and enucle-
ation (p=0.283) or in the rate of early postoperative complica-
tions (5.8% vs. 5.6%, p=1.000). The findings of the trauma and 
non-trauma group comparison are presented in Table 4.

The mean diameter of the implanted sphere was 
19.21±2.36 mm in Group 1 and 20.01±2.08 mm in Group 
2. A statistical analysis revealed that the diameter of the 
sphere was smaller in Group 1 (p=0.001). In Group 1, the 
implanted sphere material was acrylic in 73 cases (37.6%) 
and hydroxyapatite in 48 cases (24.7%). In Group 2, the 
material was acrylic in 174 cases (42.5%), hydroxyapatite in 
101 cases (24.7%), and bioceramic in two cases (0.7%). No 
significant difference was observed between the groups re-

Table 1. Baseline characteristics

Group 1 (n=194) Group 2 (n=409) p

Age, years 38.46±18.69 38.80±17.49 0.830

Age at etiology, years 23.01±22.57 23.51±19.78 0.844

Side, right/left 100/94 203/206 0.661

Follow-up time, months 39.93±48.75 27.70±41.60  0.007*

*statistically significant

Table 2. Etiological causes

Group 1 (n=194) Group 2 (n=409) p

Trauma 83 (42.8%) 230 (56.2%) 0.002*

Phitisis bulbi 37 (19.1%) 51 (12.5%) 0.032*

Glaucoma 23 (11.9%) 38 (9.3%) 0.329

Cosmetic Reasons 18 (9.3%) 28 (6.8%) 0.293

Endophthalmitis 13 (6.7%) 29 (7.1%)  0.861

Sphere Exposure 7 (3.6%) 23 (5.6%) 0.288

Anophthalmic Socket 
Contracture

10 (5.2%) 8 (2%) 0.031*

Malignancy 3 (1.5%) 2 (0.5%) 0.335

*statistically significant
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garding the material used for the spheres (p=0.590). Seven 
cases (3.6%) exhibited sphere exposure in Group 1, while 
23 cases (5.6%) demonstrated this outcome in Group 2. All 
patients in Group 1 underwent a sphere exchange due to 
sphere exposure, while four patients in Group 2 underwent 
a socket reconstruction with dermal fat grafting and 19 pa-
tients underwent a sphere exchange. The exposed implants 

were composed of hydroxyapatite in 15 cases, bioceramic in 
9 cases, and acrylic in 6 cases (p=0.192).

Two patients in Group 1, diagnosed with anophthalmic 
socket syndrome, underwent secondary sphere implan-
tation for volume replacement. Eight patients in the same 
group underwent socket reconstruction with dermal fat 
grafts and mucous membrane grafts, including lip mucosa, 

Table 3. Comparison of the surgical procedures between the groups

Group 1 (n=194) Group 2 (n=409) p

Evisceration 150 (77.3%) 335 (81.9%) 0.185

Enucleation 9 (4.6%) 15 (3.7%) 0.569

Secondary Sphere Implantation 12 (6.2%) 13 (3.2%) 0.084

Sphere Change 10 (5.2%) 29 (7.1%) 0.367

Socket Reconstruction 13 (6.7%) 17 (4.2%) 0.179

*statistically significant

Figure 1. Distribution of surgical procedures performed by etiologic cause.
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amniotic membrane, and cryopreserved umbilical amnion, 
when necessary. In Group 2, two patients underwent sec-
ondary sphere implantation, one patient underwent sphere 
exchange, and five patients underwent socket reconstruc-
tion with dermal fat graft and mucous membranes when 
necessary.

Early postoperative complications requiring parenteral 
therapy (broad-spectrum antibiotics/corticosteroids) and/or 
surgical intervention in Group 1, infection was observed in 2 
cases, conjunctival suture dehiscence in 5 cases, and severe 
periorbital edema and pain in 3 cases. In Group 2, infection 
was observed in 2 cases, conjunctival suture dehiscence in 
16 cases, periorbital diffuse hematoma in 1 case, and severe 
periorbital edema and pain in 4 cases.  

Discussion 

Although the frequency of anophthalmic surgeries has de-
creased in recent years, these surgeries are still successful-
ly performed in cases where other treatment options have 
been exhausted. The indications for anophthalmic surger-
ies, the age at which they are performed, and the preferred 
methods vary in parallel with the level of societal develop-
ment. As a reference center for a developing country, our 
objective was to present the largest case series in this field 
in our country by sharing our 20-year results.

Evisceration is the preferred surgical procedure over 
enucleation due to several advantages. It is a faster and 
easier procedure, causes less bleeding due to the preserva-
tion of the extraocular muscles and optic nerve, and offers 
better cosmetic results in the postoperative period due to 
better preservation of the orbital anatomy (11,12). In our 
study, evisceration was the more frequently utilized surgi-
cal method, with a rate of 77.3% in Group 1 and 81.9% in 
Group 2 over the 20-year period. The mean age of patients 
in both groups was comparable (p=0.830). While the mean 
age of patients undergoing evisceration is higher in devel-
oped countries, the procedure is performed at younger ages 
in developing countries (5,13). The most significant factor 
contributing to this discrepancy is the underlying etiology. 
In developed countries, evisceration is typically performed 
for indications such as postoperative endophthalmitis or the 

presence of a painful and blind eye. In contrast, in developing 
countries, the most common indication is trauma (13,14).

Ocular trauma is a major source of morbidity leading to 
vision loss worldwide and is one of the most common rea-
sons for anophthalmic surgery. Although most cases of eye 
injury result in significant recovery, severe trauma can lead 
to complete loss of visual potential. Anophthalmic surgeries 
can be applied to eyes that are irreparable after trauma, or 
they can be preferred in the late period in cases where the 
ocular architecture is disrupted, and vision is lost. In a study 
by Savar et al. 660 eyes with open globe trauma were exam-
ined and it was reported that evissceration or enucleation 
was performed in 55 cases. In the study, it was stated that 
the primary approach in open globe injuries was primary re-
pair, but anophthalmic surgeries could be performed in cases 
where repair could not be performed (15). Our approach 
was similar; primary repair was performed in all patients 
who had no light perception but could undergo primary re-
pair and anophthalmic surgeries were postponed to the next 
sessions. In our study, trauma was the most common indica-
tion for anophthalmic surgery in both men and women, con-
sistent with the literature; however, the rate of exposure to 
trauma was significantly higher in men than in women (56.2% 
vs. 42.8%, p=0.002). This may be attributed to the higher 
rate of trauma exposure, especially in young men. Although 
evisceration was the most common procedure performed 
in trauma cases in both groups, enucleation was performed 
after trauma in 3 cases in Group 1 and 9 cases in Group 2.

In the secondary etiology-based analysis, patients in the 
trauma group were significantly younger and more frequent-
ly male, consistent with previous reports that severe ocular 
trauma predominantly affects younger men, particularly in 
occupational settings (16). The larger implant diameter in 
this group may partly reflect the higher proportion of male 
patients. However, the distribution of evisceration and enu-
cleation and the rate of early postoperative complications 
were similar between the trauma and non-trauma groups.

Sympathetic ophthalmia is an autoimmune disease char-
acterized by destructive, potentially blinding panuveitis in 
which the injured eye triggers inflammation in the other, 
intact eye. Although its pathophysiology is not fully under-

Table 4. Comparison of trauma and non-trauma groups among patients undergoing primary globe-removal surgery

Trauma group (n=313) Non-trauma group (n=196) p

Age at surgery, years 34.44±15.48 46.45±20.06 <0.001*

Male sex 230 (73.5%) 120 (61.2%) 0.004*

Implant diameter, mm 20.42±1.86 19.19±2.54 <0.001*

Early postoperative complication 18 (5.8%) 11 (5.6%) 1.000

*statistically significant
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stood, it is thought to be an immune response to expo-
sure of ocular tissues previously isolated from the immune 
system (17). Evisceration, along with some other intraoc-
ular procedures, has been shown to be a potential cause 
of sympathetic ophthalmia (12,18). In past years, surgeons 
have more often preferred enucleation to avoid the risk of 
sympathetic ophthalmia and to provide better pain control. 
However, studies have shown that evisceration is associat-
ed with a lower risk of sympathetic ophthalmia and is not 
inferior to enucleation in terms of pain control (3,19). Con-
sistent with these findings, the frequency of enucleation has 
decreased over the years. Currently, the main indication for 
enucleation is the management of eyes with suspected or 
diagnosed malignancy. Enucleation is contraindicated in eyes 
with suspected or known intraocular malignancy (12,20). In 
our study, enucleation was performed in 4.6% in Group 1 
and 3.7% in Group 2. The etiologic causes of these cases 
included trauma, physis bulbi, and malignancy.

In addition to providing adequate orbital volume, an ide-
al orbital implant should be biocompatible, have a low risk 
of exposure, be easily sterilized without disruption, provide 
sufficient mechanical strength for safe intraoperative manip-
ulation, be cost effective, and support satisfactory mobility 
of the ocular prosthesis (21). Although orbital implants in 
integrated (hydroxyapatite (HA), porous polyethylene (PP), 
bioceramic composites) and non-integrated (polymethyl-
methacrylate (PMMA)/acrylic and silicone) forms have been 
used over the years, they unfortunately do not meet all the 
characteristics of the ideal orbital implant (22). Large implant 
size, failed surgical techniques such as inadequate sclerot-
omy, and infection have been cited as potential causes of 
implant exposure (12,23). Surgical techniques such as sutur-
ing the tenon and conjunctiva separately, using temporary 
tarsorrhaphy sutures, and suturing the muscles end-to-end 
in enucleation cases have been reported to reduce the risk 
of exposure (10,24). Although there is no clear consensus 
on the management of an extruded implant, small exposure 
areas can usually be monitored for spontaneous healing, 
whereas large exposure areas may require reconstruction 
or implant exchange using various flaps, grafts, or donor or 
synthetic materials (25-27). In our study, implant exposure 
was observed in 7 (3.6%) patients in Group 1 and 23 (5.6%) 
patients in Group 2. Sphere exchange was performed in 19 
patients in Group 2, while 4 patients underwent socket re-
construction with dermal fat graft. There was no significant 
difference between the implant materials with exposure.

Regardless of the etiology or surgical method, eye loss 
results in facial deformity due to the loss of an organ. This 
can lead to both functional and psychological problems 
(28). The main goals of anophthalmic orbital surgery in-
clude preservation of orbital volume to provide acceptable 

facial symmetry, creation of a satisfactory eyelid contour, 
and availability of a removable ocular prosthesis (10). Var-
ious factors such as trauma, previous surgery, radiation 
exposure, and smoking are considered to be the major 
risk factors for the development of anophthalmic socket 
contracture (29,30). Previous studies have suggested algo-
rithms such as dermal fat grafting for volume replacement, 
superiostal implants for sulcus deformity, fat transfer or 
filling options (10). Depending on the severity of the con-
tracture, gradually growing conformers are preferred in 
mild cases, while in more advanced cases it may be possible 
to use an ocular prosthesis by reconstructing the fornices 
with amniotic membrane, cryopreserved umbilical amnion, 
and oral mucosa grafts (31,32). In our study, the mean di-
ameter of the implanted spheres was significantly smaller 
in female patients (p=0.001), which may reflect anatomical 
differences in orbital dimensions between sexes. Female 
patients also exhibited a significantly higher rate of anoph-
thalmic socket contracture (p=0.031). Although relative-
ly lower volume replacement with smaller implants might 
theoretically contribute to volume deficiency and subse-
quent socket changes, a direct association between im-
plant size and socket contracture could not be established 
in this retrospective study. Moreover, socket contracture 
is multifactorial and may be influenced by the underlying 
etiology, previous surgical procedures, infection, and tissue 
scarring. The longer follow-up duration in female patients 
may also have increased the likelihood of detecting this 
complication. Therefore, the relationship between smaller 
implant diameter and the higher contracture rate should 
be interpreted cautiously. In both groups, larger spheres 
were placed, or dermal fat grafting was performed in pa-
tients with ocular prosthesis incompatibility due to volume 
deficiency or contracture. Mucous membranes were used 
to enlarge the fornices and acceptable facial symmetry and 
ocular prosthesis fit was achieved in all cases. 

Data on early postoperative complications vary in the 
literature. In a study by Kase C. et al. 20.66% complications 
were reported in patients who underwent evisceration and 
36% of these complications were conjunctival dehiscence 
(33). One patient who developed orbital cellulitis was treat-
ed with intravenous antibiotics, while local infections were 
treated with oral antibiotics (33). In a study in which an-
tibiotics were not used after evisceration and enucleation 
surgery, the authors aimed to determine the rate of wound 
infection and stated that the routine use of perioperative 
intravenous and postoperative oral antibiotics to prevent 
wound infection is not indicated. Instead, they advocated an 
individualized approach and recommended the use of anti-
biotics when necessary (34). In our study, the rate of early 
postoperative complications was 5.1% in Group 1 and 5.5% 
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in Group 2. Conjunctival dehiscence was observed in 5 cases 
in Group 1 and 16 cases in Group 2. Extensive wound in-
fection was observed in 2 cases in both groups. All of these 
patients were hospitalized and treated with intravenous an-
tibiotics/corticosteroids, and additional surgical intervention 
was performed when necessary. Patients with milder com-
plaints such as infection, edema, and pain were followed on 
an outpatient basis with topical and oral treatment.

Although our study is the largest case series reported in 
our country, it has several limitations. Besides its retrospec-
tive design, one of the major limitations is the lack of data on 
long-term complications. We attribute this to the fact that 
we are a referral center that accepts patients from all over 
the country. Most of our patients consult their local physi-
cians for long-term follow-up after surgery. Also, the unequal 
distribution of implant materials and the small sample sizes 
in some material subgroups limited the statistical power to 
detect differences in implant exposure rates.

Conclusion

In conclusion, according to our data, as one of the refer-
ral centers in a developing country, evisceration is the most 
common method of anophthalmic surgery and trauma is the 
most common cause of eye loss in both women and men. 
These findings emphasize that trauma is a preventable cause 
of eye loss and the importance of raising awareness of the 
measures to be taken against this condition.
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