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Abstract
Background Orbital exenteration is a surgical procedure
which typically involves removal of the entire contents of
the orbit including the periorbit, appendages, eyelids and,
sometimes, a varying amount of surrounding skin. This
operation is reserved for the treatment of potentially life-
threatening malignancies arising from the orbit, paranasal
sinuses or periocular skin. We have reviewed the cases that
underwent orbital exenteration and reconstructive techni-
ques for closing the defect.
Methods Twenty-six patients, who underwent orbital exen-
teration from April 2001 to September 2010, were retrospec-
tively analyzed, and data including patient demographics,
tumor location and characteristics were collected. The recon-
structive techniques were reviewed.
Results The study consisted of 16 males and 10 females
with a mean age of 68.8 years (range 50 to 89 years).
Fourteen left and 12 right exenterations were performed.
The location of the tumor was most commonly at the medial
canthus followed by the lateral canthus, nose, eyelids and
cheek. Twenty-one out of 26 cases (80.76 %) were basal cell
carcinomas and the remaining (19.23 %) were squamous
cell carcinomas. Reconstructive techniques included super-
ficial temporal artery-based forehead flap (73.07 %), the
scalp flap (11.53 %), and the latissimus dorsi free flap
(15.58 %).
Conclusions Among various options available for the recon-
struction of the orbital exenteration, the superficial temporal
artery-based forehead flap is a relatively simple one and the
final outcome, according to our experience, is comparable to
that of more complex flap procedures, providing an acceptable

cosmetic result with minimal donor site morbidity and short
operating time.
Level of Evidence: Level IV, therapeutic study.
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Introduction

Orbital exenteration, first described by George Bartisch in
1586, is a complex disfiguring procedure reserved for the
treatment of locally invasive advanced eyelid skin cancer,
potentially life-threatening orbital neoplasms or may rarely
be performed for non-neoplastic disease. It is performed as
an infrequent procedure worldwide [1, 2].

Tumors or diseases of orbit may be originated primarily
from the orbit or involved from adjacent tissues or metastatic
sources. Two to four percent of the periocular skin cancers
infiltrate into the orbit [3]. Fifty to sixty percent of orbital
exenterations are performed for tumors in the eyelid or peri-
ocular skin which are mostly basal cell carcinomas (BCC) and
squamous cell carcinomas (SCC), followed by sebaceous-
gland carcinomas and melanomas [4–6]. The cancer of the
eyelids or periorbital skin can penetrate through the orbital
septum and infiltrate the eyeball and intraconal or extraconal
tissues.

Orbital exenteration may provide a cure for the local
invasive advanced periorbital skin cancer which has spread
through the orbital septum; however, this procedure results
with a significant deformity. Furthermore, the patients gen-
erally have significant comorbidities and may previously
have undergone surgery and/or radiotherapy. Hence, the
reconstruction of the orbital defect is a great challenge.
Success of the treatment depends on obtaining tumor-free
surgical margins at the surgery, before any distant
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metastasis, in case of SCC, develops. The reconstruction
should allow early detection of recurrent disease and result
with an acceptable aesthetic outcome [7]. Various recon-
structive options are available, including secondary healing
of the defect, skin grafts, local flaps, and distant flaps
depending on the size of the defect [7–14].

The aim of this study was to assess the role of the extended
orbital exenteration in the treatment of advanced periocular
skin cancers and the use and outcome of the superficial
temporal artery-based forehead flap in reconstruction of the
resultant defect.

We have reviewed the patients who underwent orbital
exenteration at our clinic over a 9-year period.

Patients and methods

Twenty-six patients who underwent orbital exenteration dur-
ing the 9-year period (2001–2010) for locally advanced non-
melanotic skin cancers at the orbital region infiltrating the
orbit and the orbital walls were retrospectively analyzed, and
data including patient demographics, presenting complaints,
procedure performed, information of histological diagnosis
and outcome were collected. Pre-existing comorbidities were
noted and patients classified according to the American Soci-
ety of Anaesthesiologists (ASA) grade. The duration of
follow-up and recurrence of tumor were also recorded.

Surgical procedure

In case of highly aggressive tumor, the tumor was excised
with 1-cm surgical margins and an additional specimen for
frozen section was taken from the deepest part of any suspi-
cious tissue after en block removal of the tumor. The resultant
defect was closed with either superficial temporal artery-based
forehead flap, scalp flap, or latissimus dorsi free flap. Donor
site on the forehead was grafted.

Results

The study population consisted of 16 males and 10 females
with a mean age of 68.8 years (range 50–89 years). Fourteen
left and 12 right exenterations were performed. The tumors
were located most commonly at the medial canthus, followed
by the lateral canthus, nose, eyelids, and cheek (Fig. 1). Nine
patients had computed tomography (CT) scan and 16 patients
had magnetic resonance (MR) imaging preoperatively.

All of the patients had recurrent disease and had previously
undergone a surgical procedure; average number of previous
surgeries was 3.8 times (range, 3–8). Five of the patients had
received radiotherapy for the treatment of local recurrence of
the tumor before orbital exenteration. There was extensive

BCC on the half the face on a patient. Furthermore, maggots
were crawling on the center of the lesion. Eleven (42.3 %)
patients were classified as ASA grade II or more (Fig. 2).

Twenty-one out of 26 patients (80.76 %) underwent orbital
exenteration and five of them (19.23 %) underwent extended
orbital exenteration, which refers to partial maxillectomy in
addition to orbital exenteration. Orbital floor was recon-
structed with a non-absorbable polypropylene mesh (Prolene,
Ethicon, New Jersey, USA) to prevent soft tissue herniation
into the maxillary sinus in four cases. The temporal bone and
the dura excision were performed in addition to extended
orbital exenteration in a case. The histopathological examina-
tion of surgical specimens revealed that 24 out of 26 patients
had tumor-free surgical margins. Of the tumors, 80.76 % were
basal cell carcinomas; the remaining 19.23 % of the tumors
were squamous cell carcinomas (Fig. 3).

The reconstruction was achieved with the superficial tem-
poral artery-based forehead flap on 19 patients (73.07 %;
Figs. 2 and 3), the scalp flap on 3 patients (11.53 %; Fig. 4)
and the latissimus dorsi free flap on 4 patients (15.38 %;
Fig. 5). There was no flap necrosis; however, partial graft
healing problem developed in three patients which were
treated conservatively. The mean duration of hospital stay
was 6.3 days (5 to 11 days) for the superficial temporal
artery-based forehead flap and 10.4 days (8–15 days) for
the latissimus dorsi free flap. During the first year of the
follow-up period, the patients were examined every 6 weeks
and CT investigation of the orbital cavity was obtained every
6 months. After the first year, the patients visited the clinic
every 3 months and every 6 months after the secondyear.
CT scan was obtained once a year. Mean follow-up period
was 3.9 years (6–89 months).

Only one patient had local recurrence of BCC at the medial
canthus region, 16 months following the exenteration proce-
dure although histopathologic result of the surgical specimen
was tumor-free at surgical margin.

Fig. 1 Histological diagnosis and localisations of the tumors
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Discussion

Orbital exenteration was first described by Georg Bartisch in
1583, but it was popularized in the modern era by Arlt,
Mouriaux and colleagues. Orbital exenteration was classified
as subtotal, total and extended by Ben Simon [15]. Further-
more, Meyer and Zaoli further classified orbital exenteration
intraoperatively, according to the extent of destruction of the
surrounding bones as:

Type I: Palpebral skin and conjunctiva are spared;
Type II: Only the palpebral skin is spared and the eyeball

and its appendages are removed with the
conjunctiva;

Type III: Both eyelids are removed with orbital contents;
Type IV: The eyeball, eyelids, and appendages of the eye

are removed with the involved bony structures
[16, 17].

Periorbital skin cancers are more prevalent among the
elderly. In our study, the mean age of the patients was
68.8 years (59–89 years old) and 65 % of the patients were
male. According to the literature, periorbital skin cancers are
most commonly located on the lower eyelid and the medial
canthus [18–20], which is in correlation with our results
(Table).

The main indication for exenteration in our patients was
treatment of malignancy that was not amenable to local exci-
sion without compromising the eye. According to the litera-
ture, basal cell carcinomas constitute 80–90% of all malignant
tumors located on the eyelids, [18, 21, 22] and it is the most
common reason for orbital exenteration [23, 24].

The most frequent indication for exenteration in our
series was basal cell carcinoma as well, which accounted
for 82.6 % of all tumors. All of the patients had recurrent
tumors and they had previously undergone surgery for 3.8
times on average [3–8]. Five out of 26 patients had received
radiotherapy for recurrent BCC before orbital exenteration;
hence, four of these patients went under reconstruction with
latissimus dorsi free flap. Superficial temporal artery (STA)
forehead flap was used in the remaining one patient who had
radiotherapy previously but the tissue on the forehead was
spared from the radiation.

Squamous cell carcinoma is the second most common
malignant neoplasm of the eyelids, accounting for 5–10 %
of all eyelid malignancies [25]. However, a number of recent
series have reported that it is the most prevalent tumor for
which exenteration was performed [15, 26–28]. In our series,
17.4 % of the exenterations were performed for squamous cell
carcinoma.

The aim of the operation is to achieve local control of the
advanced disease and the reconstruction should include clo-
sure of defect and obliteration of the communication between
the orbital cavity and the nasal cavity or the paranasal sinuses.
Nevertheless, it should also allow for early detection of recur-
rences. The donor tissue to cover the defect is quite important
especially in patients requiring postoperative radiotherapy;
besides, it should satisfy aesthetic requirements [29]. For this
reason, the reconstruction is a major challenge, particularly in
elderly patients.

Many techniques have been described for reconstruction
of the exenterated orbit. The first approach after excision of
the tumor was to leave it for secondary healing followed by

Fig. 2 Patient with recurrent basal cell carcinoma. View following exenteration, reconstruction with STA flap and split thickness skin graft to
donor area

Fig. 3 Patient with recurrent basal cell carcinoma following extensive exenteration and right maxillectomy. Orbital floor reconstructed with
prolene mesh followed by closure of the defect with STA flap
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spontaneous granulation and epithelisation [15]. Spontaneous
granulation provides a simple technique but its main disad-
vantage is that healing takes several months that may cause a
delay in radiotherapy, and there is a great risk of infection that
can affect the final cosmetic result. [30].

The next approach is the use of a split thickness skin graft
[29, 31]. Skin grafting of the exenterated orbit results in more
rapid healing than with spontaneous granulation, but the risk
of graft failure is high when the periostium has been removed
or if the patient had received preoperative radiotherapy [26].
However, skin grafting enables an open cavity reconstruction,

therefore allowing the patient to use prosthesis [26]. Yet, in
our clinical series, split thickness skin graft was used for donor
site deformity on the frontal region rather than for closing the
primary defect.

Many authors have suggested that locoregional flaps can be
used for the reconstruction of the orbital region such as the
cheek V-Y advancement flap, the galeal flap [8, 32, 33], the
temporal muscle flap [8, 26, 34, 35], the temporoparietal
fascial flap [7, 26], the prefabricated temporal island flap
which is Altindas-2 procedure [36], the cervicofacial flaps
[37], the forehead flap [38, 39], and the scalp flap and frontal
flaps [30, 40–44]. The dermis–fat graft from the abdominal
wall was also used to fill the cavity [11]. In our study, the
defect was closed with a superficial temporal artery-based
forehead flap in 17 patients (73.96 %) and the scalp flap in 3
patients (13.04 %). We think that the use of superficial tem-
poral artery-based forehead flap has many advantages. First, it
is a relatively simple, less time-consuming, safe procedure and
the hospitalization of the patients was shorter when compared
to a more complex flap procedure. Postoperative radiation
treatment can be well tolerated. Thickness of the forehead
tissue provides open cavity reconstruction of the orbital socket.
Open cavity allows for more secure fit of the prosthesis as
offered by Hanasono et al. [26]. Unfortunately, only one of our
patients had used spectacle-mounted prosthesis for a very short
period, after then he preferred to wear a patch.

Reconstructive optionswith a free tissue transfer include the
rectus abdominis [26, 45], latissimus dorsi [46], radial forearm
[26, 47], lateral arm or anterolateral thigh flap [26]. Free flap
reconstruction is the method of choice especially in cases
where the orbital walls are also resected and almost the only
method in case of exenteration with total maxillectomy [26].
However, all these free flap procedures are time consuming,
they do not allow good accommodation of prosthetics, and
have several complications although the rate of complications
may not necessarily be significantly higher compared to skin
grafting as shown by Hanasono et al. For these reasons, free
flap reconstructionmay not be suitable for elderly patients with
a high ASA grade and if the patient does not have any concern
about using prosthesis. Free latissimus dorsi flap was used for
four patients in our series. It is very effective when the defect in
the orbital walls is too large or radiotherapy had been used
preoperatively. Adjuvant chemotherapy and plaque radiother-
apy may improve the surgical cure rates for these aggressive
neoplasms [48]. Adjuvant radiotherapy was applied for two of
our patients who had evidence of tumor cells at the surgical
margins and these patients did not develop local recurrence
during the follow- up period.

However, the drawback of this study that the small number
of patients in each subgroup does not allow for statistical
analysis to make a comparison between reconstructive techni-
ques should be kept in mind. Therefore, these are solely our
experience based on results.

Fig. 4 Patient with recurrent basal cell carcinoma following exenteration
and reconstruction using scalp flap

Fig. 5 Patient with an extensive basal cell carcinoma. Preoperative view,
following exenteration, temporal bone excision and reconstruction with
free latissimus dorsi flap
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Conclusion

Choice of a reconstructive technique depends on many factors
such as the patient’s age, donor–recipient site conditions,
patient’s comorbidities, the extent of the tumor, the patient’s
desire to wear prosthesis as well as the surgeon’s personal
experience especially regarding microvascular expertise.
Besides, superficial temporal artery-based forehead flap
provides a relatively simple solution for the reconstruction of
an exenterated socket, considering that the population we are
facing has significant comorbidities. The final outcome
according to our limited experience is comparable to that of
more complex flap procedures, providing an acceptable cos-
metic result with minimal donor site morbidity, and short
operating time.
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