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Orbital Exenteration: A 23-year Report

Abolfazl Kasaee, Bahram Eshraghi, Shahbaz Nekoozadeh, Kambiz Ameli, Motahareh Sadeghi,
Mansooreh Jamshidian-Tehrani
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Sciences, Tehran, Iran

Purpose: Orbital exenteration is a psychologically and anatomically disfiguring procedure which indicated in
some patients with malignant or progressive diseases of orbital and periorbital area. In this study, we reviewed

176 patients that underwent orbital exenteration.

Methods: This was a retrospective study of medical records from all patients who underwent orbital exenter-
ation from March 1991 to March 2014 in oculoplastic department at an eye care center. Demographic data,
diagnosis, site of primary involvement and technique of surgery were determined in patients.

Results: One hundred seventy-six cases of orbital exenteration were included that had documented histopathol-
ogy. The age of patients ranged from 1 to 91 years (mean age + standard deviation, 55.43 + 27 years). Nine-
ty-seven (55.11%) males and 79 (44.88%) females were included. Fifteen different tumors were identified. The
most common indication was patients with basal cell carcinoma 49 (28%) followed by 41 (23.5%) squamous
cell carcinomas, 35 (20%) retinoblastoma, and 13 (7%) adenoid cystic carcinomas. In total, adnexal malignan-
cies were the most common tumors, secondarily involving the orbit. Eyelids 89 (50.5%) and the globe 43 (24%)
were the most frequent site of involvement. Three types of exenteration were performed, based on available
data of 129 operation sheets, 46 (35.7%) subtotal, 62 (48.1%) total, and 21 (16.3%) cases of extensive exenter-
ations. In total 97 cases were evaluated pathologically for perineural involvement, of which perineural invasion

was noted in 9 (7%) reports.

Conclusions: Frequency of exenteration in our center has increased in past 3 years and the majority of cases
were eyelid basal cell carcinoma. Patient education considering periocular lesions can help in earlier diagnosis
of malignant lesions and therefore reducing the number of exenteration.
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The eye is a vital organ for cosmesis and its loss evokes
emotional and psychosocial responses in affected individu-
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als [1]. Orbital exenteration is more psychologically and
anatomically disfiguring than other procedures performed
in the orbit because this procedure includes the removal of
the orbital contents, such as bones, orbital fat, the globe,
and all or portions of the eyelid. Therefore, it is used infre-
quently and performed only if the removal of malignant
tissue increases the chance of patient survival or for pain
control in the setting of rapidly growing tumor [1].

This procedure was first described by Bartisch in 1583
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[2], while the first report of modern total exenteration in
the early 20th century was published by Golovine [3]. In
recent years, several modifications such as eyelid-sparing
techniques [4], retention of the conjunctiva [5], and preser-
vation of the periorbita [6] have been introduced for use
during exenteration to aid in facial rehabilitation.

One of the largest historical series of orbital exenteration
cases was published in 1989 by the Mayo Clinic and in-
cludes 102 patients seen over a 20-year period [7]. Sepa-
rately, Nagendran et al. [8] reported 25 cases of orbital ex-
enteration performed at the Massachusetts Eye and Ear
Infirmary over a 10-year period, while Rahman et al. [9]
analyzed 69 cases of orbital exenteration performed during
a 13-year period. Mohr and Esser [10] also reported their
experiences with 77 cases and Levin and Dutton [11] had
99 cases, both over a period of 20 years. Also, Naquin [12]
in a 25-year review described 48 cases and Rathbun et al.
[13] presented 48 cases from a 30-year period.

In this study, we review 176 cases of orbital exenteration
performed at a tertiary eye care center over a 23-year period
to analyze indications, histopathologic findings, site of pri-
mary involvement, and type of exenteration technique used.

Materials and Methods

In this retrospective study, the medical records of pa-
tients who had undergone exenteration of the orbit at an
eye care center were reviewed from March 1991 to March
2014. All surgical records were reviewed to determine de-
mographic data, diagnosis, indications for exenteration,
and the site of primary involvement. Histopathological di-
agnosis and perineural invasion were obtained from histol-
ogy reports. The operation notes were used to determine
the type of exenteration. Exenteration was categorized as
“total” if it entailed removing the orbital contents and eye-
lids entirety, whereas a “subtotal” exenteration spared
some portion of the posterior orbital soft tissues. In “ex-
tended” exenteration, removal of bone or adjacent struc-
tures was also performed. Medical records were used to
determine recurrence rate in patients. Statistical analysis
was performed using IBM SPSS Statistics ver. 19 (IBM
Corp., Amonk, NY, USA) and data were reported as fre-
quencies, percentages, means, and standard deviations. In-
formed consent for the publication was waived, and insti-
tutional review board approval was received.
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Results

A total of 176 affected orbits from 176 patients were
identified, including 97 (55.1%) males and 79 (44.9%) fe-
males. The age at exenteration ranged from one to 91 years
(mean age + standard deviation, 55.43 + 27 years).

Eyelid malignancies were the most common cause of ex-
enteration, followed by globe and orbital lesions. An over-
view of indications for exenteration based on primary site
is presented in Table 1.

Seven patients (4%) underwent exenteration for non-neo-
plastic diseases. Four patients had nonspecific orbital in-
flammation and three were documented (by culture) to
have naso-orbital mucormycosis infections not responding
to medical therapy involving the orbital apex.

In the 176 histopathologic reports, basal cell carcinoma
(BCC) was the most common finding, followed by squa-
mous cell carcinoma (SCC), and retinoblastoma. The other
tumor types are presented in Table 2.

Of 89 eyelid malignancies, 49 patients had BCC, 31 had
SCC, seven had sebaceous gland carcinoma (SGC), and
two had malignant melanoma based on histopathologic re-
port. Additionally, of 11 patients with conjunctival malig-
nancies, 10 patients had SCC and one had malignant mela-
noma.

Case notes for tumor recurrence were available only in
47 patients. Of these patients, 23 (49%) cases of local or re-
gional recurrence of tumors were documented. This group
included eight (17%) BCC, seven (15%) SCCs, three (6%)
SGC, two (4%) melanomas, one (2%) sarcoma, one (2%)
retinoblastoma and one (2%) adenoid cystic carcinoma.

Data for surgical techniques were available only for 129
patients. Sixty-two (48%) patients underwent total exenter-
ation, 46 (35.7%) patients required a subtotal exenteration
and 21 (16.3%) cases underwent the extensive type of exen-

Table 1. Indications for orbital exenteration

Indication No. of patients (n = 176)
Eyelid neoplasm 89 (50.5)

Globe neoplasm 43 (24.5)
Orbital neoplasm 26 (15)
Conjunctival neoplasm 11 (6)
Non-neoplastic 7(4)

Values are presented as number (%).
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Table 2. Histopathological diagnosis of patients undergoing ex-
enteration

Histological diagnosis No. of patients (n = 176)

Basal cell carcinoma 49 (28)
Squamous cell carcinoma 41 (23.5)
Retinoblastoma 35 (20)
Adenoid cystic carcinoma 13 (7)
Melanoma 8(4)
Sebaceous cell carcinoma 7(4)
Sarcoma 6 (3.5)
Vascular tumors 503)
Nonspecific orbital inflammation 4(2.3)
Mucormycosis 3(1.7)
Fibrous histiocytoma 2(1.2)
Undifferentiated 1(0.6)
Lymphoma 1(0.6)
Meningioma 1(0.6)

Values are presented as number (%).

teration including removal of the bony orbit to ensure tu-
mor clearance.

In total, 97 cases were evaluated pathologically for peri-
neural involvement, of which perineural invasion was not-
ed in nine reports (9%, 7 SCC and 2 SGC involving the
eyelid). Exenterations were performed in 123 right orbits
and 53 left orbits.

Discussion

Orbital exenteration is a severely disfiguring procedure
that is indicated in primary orbital and adnexal malignan-
cies that cannot be controlled by simple excision or radio-
therapy. It is also occasionally indicated for nonmalignant
progressive disease with intractable pain or orbital fungal
infections, but the majority of cases are orbital malignan-
cies [14]. The mean age of our patients was 55.43 + 27
years. The mean age of patients undergoing orbital exen-
teration is commonly older than 50 years [8,11,15].

In our study, 169 of 176 surgeries were performed due to
malignancy. Rahman et al. [9] reported that 64 of their 69
cases required exenteration for malignant disease. Other
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authors have published similar results in their studies: for
example, Nagendran et al. [8] found 23 of 25 exenterations
were for malignancies. Also, in the studies of Bartley et al.
[7] (n =100/ 102), Levin and Dutton [11] (n = 93 / 99), and
Mohr and Esser [10] (n = 74 / 77), similar results were
found.

Our results revealed secondary orbital invasion by eyelid
neoplasms was the leading cause of exenteration (50.5%).
As these malignancies are most often easily visible, patient
education seems of paramount importance for the timely
diagnosis and treatment of eyelid disorders, therefore re-
ducing the rate of exenteration. The most common histo-
pathologic report was BCC followed by SCC and retino-
blastoma. This is comparable to the findings of other
studies [7,9,11]. Although, in several studies concerning the
Indian population, SCC and SGC were the most common
adnexal tumors that needed exenteration [15-17], and in
another study, conjunctival melanoma was the leading
cause of exenteration [18]. Furthermore, in a different re-
port, intraocular retinoblastoma was identified as the most
frequent etiology (32.1%), followed by conjunctival SCC
(17.9%) and BCC of the eyelid (10.7%), which probably is
due to the distribution of age in the study [19]. It has been
reported that the main causes of orbital exenteration vary
between different geographic areas [20] and different eth-
nic groups due to better diagnosis or treatment [15]. In our
study, 28% of exenterations were due to BCC. Varying
rates of BCC have been reported in other studies: Bartley
et al. [7] reported 21 of 100 (21%) cases, Mohr and Esser
[10] reported six of 74 (8%) cases, Rathbun et al. [13] re-
ported 14 of 48 (29%) cases, and Levin and Dutton [11] re-
ported eight of 99 (8%) cases. The results of our study are
consistent with these results from previous studies except
in the Indian population.

As previously mentioned, orbital exenteration can be of
value in some benign orbital diseases as a palliative mea-
sure. One Indication for exenteration in such cases is in
patients with inflammatory orbital disease, such as non-
specific orbital inflammation, with chronic and uncontrol-
lable pain or grossly disfiguring orbital abnormalities, such
as teratomas, extensive varices, or massive optic nerve tu-
mors as well as in patients with histologically benign tu-
mors that may have malignant potential [1]. In our study,
seven cases were exenterated for nonmalignant disease,
specifically four for nonspecific orbital inflammation and
three for mucormycosis. Nagendran et al. [8] reported four



cases performed for palliative purposes (two orbital mu-
cormycosis, two metastatic choroidal melanoma) and one
completed to debulk a nonmalignant tumor (plexiform
schwannoma).

Eighty cases of exenterations have been performed be-
tween 2011 and 2014 in our institution. This finding shows
the number of cases requiring exenteration is still high and
significant. Many of these patients may not have needed
exenteration if their condition had been detected earlier.
This may reflect the importance of patient education.

As exenteration is an anatomically and psychologically
disfiguring operation with functional limitations, advances
in the introduction of new and less-invasive techniques
have taken place recently. For uveal melanoma, which is
the most common primary ocular tumor in adults, some
targeted drug therapies have been proposed [21]. Several
epidermal growth factor receptor inhibitors have recently
been developed and have shown efficacy in the treatment
of SCC [22]. Vismodegib is a new drug that seems to have
good results in treating periocular and orbital BCC [23].
Therefore, patients with advanced malignancies may soon
have more treatment options than radical surgery.

As the eyes are the most important components of the
face regarding aesthetics [24], the rehabilitation of patients
undergoing exenteration is of importance. Patient confi-
dence, self-esteem, and their return to normal social life
are possible with the use of orbital prostheses [25]. All of
our patients were consulted for rehabilitation, following
near-complete epithelialization of the exposed area. Be-
cause most patients were operated on several years ago,
the data for their rehabilitation are missing. Also, some pa-
tients did not have the financial support to get an orbital
prosthesis. Of the patients that came for follow-up visits,
46 had prostheses. The most common type was an adhe-
sive-retained silicone prosthesis in 40 patients, followed by
six lightweight spectacle-retained acrylic prostheses.

The main limitation of our study was its retrospective
design. Because exenteration is not a common surgical
procedure, designing a prospective study for this topic is
difficult. Some of the exenterations included were per-
formed at least 20 years ago; therefore, obtaining detailed
information was difficult and some data were missing.

In conclusion, the frequency of exenteration in our cen-
ter has increased in the past three years and the majority
of cases were eyelid BCC. Patient education considering
periocular lesions can help in an earlier diagnosis of ma-
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lignant lesions and therefore in reducing the number of ex-
enterations performed.
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