Orbital exenteration
for advanced
periorbital
non-melanoma skin
cancer: prognostic
factors and survival

Abstract

Purpose To describe prognostic factors and
survival outcomes in patients who underwent
orbital exenteration for periocular non-
melanoma cutaneous malignancies.

Methods The authors performed an
institutional review board-approved
retrospective review of all patients who
underwent orbital exenteration for non-
melanoma periocular cutaneous malignancies
at a tertiary care hospital system over a
10-year period. Patient demographics, tumor,
and treatment data were recorded. Survival
outcomes included disease-free survival (DFS)
and overall survival (OS). Log-rank tests were
used to test for difference in survival curves
among various potential prognostic
indicators, and multivariate analysis was
performed using Cox’s proportional

hazards model.

Results Forty-nine patients with an average
age of 70.3 years were followed with a
median follow-up of 17.5 months. At 2 years
the OS was 78% while the DFS was 61%. The
mean DFS for basal cell carcinoma (BCO),
squamous cell carcinoma (SCC), and
sebaceous gland carcinoma (SGC) were 52.6,
39.2 and 28.1 months, respectively.
Multivariate analysis demonstrated that only
positive final surgical margin was predictive
of worse outcome (P =0.002). Recurrences
were most frequent in the first 2 years.
Conclusions Despite the relatively more
aggressive nature of periocular malignancies
that have invaded the orbit, orbital
exenteration offers an overall 2-year DFS of
~60%. BCC had the greatest mean survival
time, however this was not statistically
significant. We found worse prognosis with
positive final surgical margins and
recommend a multidisciplinary surgical
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approach to achieve complete resection when
indicated.
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Introduction

Non-melanoma skin malignancies of the eyelids
and periocular region are common, and
comprise between 5 and 10 percent of all skin
cancers.!? Often these tumors are diagnosed
early and treated definitively with surgical
excision (most commonly Mohs micrographic
surgery).3 Early detection is important, as these
tumors can invade the orbit in 2-4% of cases.!*
The most common non-melanoma cutaneous
malignancies affecting the periocular region are
basal cell carcinoma (BCC), squamous cell
carcinoma (SCC) and sebaceous gland
carcinoma (SGC), all of which can invade

the orbit.

BCC is the most common malignant
periorbital skin tumor, and while orbital
invasion is considered rare, it may occur in
recurrent disease, incompletely excised medial
canthal tumors, or less common, more
aggressive histological subtypes.”> When orbital
invasion of BCC occurs, it has a similarly poor
prognosis as other periorbital malignancies, such
as SCC.® While SCC is a less common periocular
malignancy, 20-30% of periocular SCC is
multifocal at the time of diagnosis’” with
regional involvement in between 1 and 24.3% of
cases.”8 Perineural invasion occurs in 3-14% of
squamous cell carcinomas and is associated with
a worse prognosis.'® SGC is a rare, aggressive
cancer that not only spreads locally but also
demonstrates significant metastatic potential
with lymph node involvement present in 30% of
cases.”19 Reported overall mortality from SGC
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ranges from 18 to 30% and tumors that involve the upper
and lower eyelids, are greater than 10mm in diameter,
demonstrate pagetoid spread, or invade the orbit have a
worse prognosis.!”!! Risk factors for orbital invasion for
all three tumor types include tumor size, medial canthal
location, aggressive histological subtype, multiply
recurrent tumors, perineural spread, pagetoid spread (in
cases of SGC)! and age.*!>13 Although clinical signs
including a palpable mass with bony fixation, impaired
ocular motility, and globe displacement are all highly
suggestive of orbital involvement, more than one third of
patients with orbital invasion are initially
asymptomatic.>!4

Orbital exenteration refers to complete excision of
periorbital tissues, orbital contents, and orbital fat,
extraocular muscles, bulbar conjunctiva, and sclera.}15
It is indicated for tumors of the orbit, periorbita,
conjunctiva, globe, and paranasal sinuses that have
invaded the orbital apex, retrobulbar fat, extraocular
muscles, bulbar conjunctiva, or sclera and which are
potentially fatal, progressive, and cannot be effectively
treated by other modalities.1® Although total
exenteration refers to the removal of all orbital tissue
(including the periorbita) posterior to the orbital rim, in
some cases the eyelids may be preserved and used in
reconstruction.! When bone resection is required (which
is typically anterior ethmoidectomy and total
maxillectomy), the procedure is referred to as an extended
orbital exenteration.’ Obtaining clear margins is an
important goal of orbital exenteration. Clear margin
status, however, has previously not been associated with
improved prognosis in patients undergoing exenteration
for malignancies with orbital invasion.®”18 However,
these studies represent a significant mix of histologic
subtype (including melanoma) and site of origin
(including sinonasal and primary orbital). Due to the
relative rarity of orbital invasion in periorbital skin
cancers, there are few reported studies that specifically
examine orbital exenteration for non-melanoma
malignancies arising from periocular tissue, and none that
address prognostic factors and survival in this group.

The goal of this study is to better characterize the
prognostic factors, complications, and outcomes for
patients undergoing orbital exenteration specifically for
non-melanoma periorbital malignancies. We hypothesize
that the following clinical factors will be predictive of a
worse prognosis: recurrent disease, decreased visual
acuity or diplopia, bone erosion on preoperative imaging,
preoperative pain, and positive surgical margins. In
addition, we hypothesize that BCC has better survival
outcomes than both SCC and SGC, due to its relatively
less aggressive clinical course.

Eye

Materials and methods

This retrospective single case series was conducted in
accordance with the amended Declaration of Helsinki and
approved by the Institutional Review Board at the
University of Miami Miller School of Medicine, protocol
number 20120608. All charts of the 99 total patients with a
history of orbital exenteration as per billing codes
between January 2002 and January 2012 at Bascom
Palmer Eye Institute, University of Miami Hospital, and
Jackson Memorial Hospital were reviewed. Patients
undergoing orbital exenteration for melanoma or cancers
of any histology that did not arise from periocular skin
were excluded from the study. Forty-nine cases of
periorbital non-melanoma skin cancer resulting in total
and/or extended orbital exenteration were included in
the study. Patient demographics, clinical presentation,
operative reports, tumor histology, surgical report,
reconstruction technique, follow up, disease-free survival
(DFS), and overall survival (OS) data were collected.
Descriptive statistics were first used to describe
continuous and categorical patient characteristics.
Survival outcomes including DFS and OS were described
using Kaplan-Meier statistics along with survival curves.
Log-rank tests were used to test for difference in survival
curves among groups of potential prognostic indicators
including: pain on presentation, decreased visual acuity,
ulceration, history of radiation, history of prior treatment,
history of other skin cancer, tumor location, bone erosion
on preoperative imaging, frozen section margins, final
margins, tumor histology, and need for additional
resection beyond exenteration. Multivariate analysis was
performed using Cox proportional hazards model. All
statistical analyses were performed using SAS version 9.3
(SAS Institute, Cary, NC, USA) assuming a type I error
rate at 0.05 level.

Results
Patient characteristics

A total of 49 patients (38 male, 11 female) with a mean age
of 70.3 years (range 39 to 85) who underwent orbital
exenteration for periorbital non-melanoma skin cancer
were included in the study (Table 1). The distribution of
histological diagnoses in the group included 22 patients
with BCC (45%), 17 with SCC (35%), and 10 with SGC
(20%, Table 2). 40 patients (82%) had a history of previous
cutaneous malignancy occurring at a site other than the
periorbita and orbital cavity. The most common locations
of the primary lesion were the lower lid (29%), upper lid
(29%), medial canthus (18%), and supraorbital /brow skin
(18%). Disturbed vision (78%), conjunctival injection
(63%), discharge from the lesion (51%), and eye pain
(55%) were the most commonly encountered preoperative
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Table 2 Patient characteristics and outcome by histology

Orbital exenteration for advanced periorbital skin cancer
RC Gerring et al

Patient characteristics BCC SCC SGC Total (%)
Total patients patient 22 17 10 49
Mean age (years) 71 68 73 70.3
Male 17 16 5 38 (78%)
Female 5 1 5 11 (31%)
Recurrent tumor at presentation (%) 18 (82%) 12 (71%) 5 (50%) 35 (71%)
Bone erosion on pre-op imaging 7 (32%) 8 (47%) 0 15 (31%)
Median follow-up (months) 229 27.0 15.1 17.5 (0.2-75.2)
Additional resection beyond exenteration (%) 8 (36%) 13 (76%) 6 (60%) 27 (55%)
Positive margin (%) 5 (23%) 6 (35%) 0 11 (22%)
Recurrence after exenteration (%) 1 (4.5%) 5 (30%) 2 (20%) 8 (16%)
Mean disease-free survival (months) 52.6 39.2 28.1 48.1

signs and symptoms. Thirty-five patients (71%) presented
with local disease recurrence after previous Mohs
micrographic surgery and thirteen patients had received
prior radiation treatment; most of the patients were
referred from outside institutions so the details of both
prior Mohs surgery and radiation therapy were not
consistently available. Pre-operative imaging (either

CT and/or MRI) was performed for 36 patients (73%),
of which obvious orbital involvement was seen in 31
patients.

Surgical characteristics

Twenty-seven patients required additional resection
beyond orbital exenteration including 12 parotidectomies,
10 neck dissections, 10 wide local excisions of facial skin,
8 craniofacial approaches, 8 maxillectomies, 6
ethmoidectomies, 5 frontal sinus resections, 4 dural
resections with repair, and 2 sentinel lymphadenectomies.
For SCC, 7 of the 17 cases required a parotidectomy and
neck dissection to address regional lymphadenopathy. Six
of the 10 cases of SGC required surgical attention to
regional lymph nodes as follows: parotidectomy and neck
dissection in 3 cases, sentinel lymph node biopsy in 2
cases (one of which was followed by selective neck
dissection due to positive sentinel node), and delayed
neck dissection due to recurrence in one case. The
extensive nature of disease necessitated the use of a
multidisciplinary team approach in 23 cases. This team
approach included Oculoplastic Surgery, Head and Neck
Surgery, and Neurosurgery when indicated. The
remaining 26 surgeries, 15 of which were for basal cell
carcinoma, did not require resection beyond the orbit/
periorbital tissue and were performed by

Oculoplastics alone.

Frozen sections were utilized on an as-needed basis
(21 of 49 cases) in sinonasal mucosal sites, dural margins,
as well as in extra-orbital facial skin. There were 5 cases in
which frozen section margins were positive and in 2 of

those cases further resection was performed to achieve a
negative final margin status. Interestingly, 6 cases in
which the initial frozen section margins were negative
ended up with at least one positive final surgical margin.

Reconstruction was performed with split thickness skin
grafts in 36 cases, free flap in 9 patients (5 anterolateral
thigh, 3 rectus abdominis, 1 radial forearm), and local/
regional flaps in 4 flaps (1 cervicofacial advancement flap,
1 temporalis muscle flap, 1 temporoparietal fascia flap,
and 1 upper and lower eyelid flap).

Outcome

Median follow-up was 17.5 months (range 0.2—

75.2 months). The 2-year OS was 78%, and the 5-year
OS was 74%. Taking into account disease recurrence or
death, the 2-year DFS was 61% while the 5-year DFS was
51%. The average age at last follow-up was 72.3 years.
Of the 23 patients receiving radiation, the majority was
preoperative. Ten patients were treated with adjuvant
radiation therapy and three were treated with adjuvant
chemotherapy.

Five patients (22%) with BCC had positive margins: one
at the periorbital skin edge treated successfully with Mohs
(patient 11), one at temporalis muscle treated successfully
with further resection and radiation (patient 7), one in the
infratemporal fossa treated only with radiation who died
without clearing the disease (patient 5), and 2 with very
advanced tumors with positive margins at the dura who
died in the postoperative period (patients 1 and 4,

Table 1). Only one patient with BCC developed
recurrence which was local at the skin margin and which
was treated successfully with Mohs surgery (patient 20,
Table 1).

For SCC there were six cases (35%) with positive margins:
one at the orbital apex treated with postoperative
chemoradiation who died of disease (patient 26), three who
did not receive any adjuvant treatment and who died of
disease (patients 24, 25 and 29), three with a positive margin

383
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at the orbital apex treated with adjuvant chemoradiation
who was alive without disease at 14 months (patient 28),
and one at the resected skin margin treated with
chemoradiation with initial response (patient 32). This last
patient later recurred in the parotid and then underwent
parotidectomy/lateral temporal bone resection with no
evidence of disease at 26 months post-exenteration (Table 1).
The recurrence rate for SCC was 30%, with one other case of
regional recurrence to the scapula in patient 31, who
subsequently did not receive further treatment and died of
disease. There were also two other cases of SCC with local
recurrence: one underwent clearance of disease through
maxillectomy and radiation therapy (patient 36), and
another received only radiation and was alive (DFS) at

26 months after exenteration (patient 33, Table 1). The mean
time to recurrence overall was 19 months (ranging from

2 to 44 months).

No cases of SGC had positive final margins; however,
two (20%) did develop recurrence: one locally who
elected no further treatment and died of disease after
almost 3 years (patient 48), and another who developed
cervical lymph node disease 2 years after exenteration,
was treated by neck dissection and radiation, and was
alive without disease at 24-month follow-up (patient
47, Table 1).

Univariate analysis of OS found the following clinical
characteristics to significantly predict worse prognosis:
bone erosion (P =0.010), positive permanent surgical
margins (P = <0.0001), and additional resection beyond
exenteration (P =0.014). The need for additional resection
beyond exenteration was also specifically predictive of
worse prognosis for the BCC subgroup (P=0.020).
Univariate analysis of DFS found that tumor ulceration/
drainage at patient presentation was also predictive of a
worse prognosis (P =0.045). No other potential prognostic
indicator including tumor location, pre-operative visual
disturbance, prior radiation therapy, positive frozen
section margin, pain at presentation, presence of other
skin cancer, or histology was shown to predict a
prognosis (Table 3). The survival curves of BCC, SCC, and
SGC were not significantly different: 52.6 with SD of
+ 7.2 months, 39.2 + 8.5 months, and 28.1 +5.6 months,
respectively (P-value —0.642, Figure 1).

Multivariate analysis using the Cox’s proportional
hazards model showed that only the presence of a
positive final surgical margin appeared to confer a
significantly worse prognosis (P=0.002, 95% confidence
interval of 2.73-102.11; Figure 2).

Discussion

Herein, we examine the clinical characteristics and
outcomes of patients with periorbital non-melanoma skin
cancer requiring orbital exenteration. The primary

Eye

Table 3 Log-rank test for potential prognostic indicators:
univariate analysis

Univariate analysis of potential prognostic indicators P-value
Y p prog
Final margins 0.0001
Bone erosion on pre-op imaging 0.010
Requirement of additional resection 0.014
Ulceration 0.045
Radiation failure 0.399
Disturbed vision 0.426
Recurrent tumor 0.540
Frozen section margin 0.547
Pain on presentation 0.636
Histology 0.642
Tumor location 0.875
Other skin cancer 0.900
Bold denotes P-value <0.05.
Disease Free Survival by Histology
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Figure 1 Disease-free survival and histology.
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Figure 2 Disease-free survival and final surgical margin.

objective of exenteration in this clinical context is to

completely remove all tumor at the expense of functional
and physical disfigurement. Therefore, negative surgical
margins are generally considered an important part of the



surgical goal when considering exenteration. It is
contraindicated in cases of distant tumor metastasis, more
than limited intracranial extension, or in cases in which
clear margins would be otherwise unobtainable.
Surprisingly, we did not find any significant difference
between the survival curves of BCC and SCC. This may
have been due to limited sample size, as a trend towards
significance was seen with best survival outcomes in the
BCC group, intermediate in the SCC group, and poorest
in the sebaceous cell group. Another explanation for the
lower than anticipated survival for the BCC group was
the inclusion of highly advanced cases with questionable
dural extension such as patient 1 (Table 1) who had a
long-standing neglected BCC with initially questionable
dural extension that was subsequently confirmed in the
operating room. This patient died after exenteration on
postoperative day 25 while still in the hospital. The two
other basal cell carcinoma deaths also feature positive
margins in highly advanced cases in which additional
resection was required and in which relatively early
postoperative deaths occurred at 3 and 5 months (patients
4 and 5, respectively, Table 1).

Twenty-two percent of cases in this series did have
positive permanent surgical margins. This is lower than
the rates of positive permanent margins between 28 and
47% reported in other series.>!”1? One possible
explanation for this is that the multidisciplinary approach
to tumor resection typically used at this tertiary referral
cancer center enabled additional surgical procedures to be
performed at the same time as the exenteration in order to
optimize tumor control. In our series, multivariate
analysis showed that the presence of a positive final
surgical margin was the only potential factor that was
associated with a worse prognosis. Interestingly, positive
final surgical margins have not been associated with a
worse prognosis in other series.!” It may be hard to
compare numbers between different retrospective series
because of the heterogeneity of inclusion criteria. This is
possibly due to lower overall rates of positive margins in
this series as mentioned above, as well as higher rate of
micrometastasis of other tumor types such as melanoma,
malignant sarcomas, adenoid cystic carcinoma, sinonasal
tumors, primary orbital tumors, and lacrimal tumors,
which were not included in our study.? Since frozen
section margins were not utilized in over half of the cases
in this series a thorough analysis of frozen margin utility
in this clinical context could not be performed. However,
the fact that there were 6 cases in which all frozen section
margins were negative but that at least one final margin
was positive does warrant some caution regarding frozen
margin reliability in this context.

The rates of overall and disease-free 2-year survival of
78% and 61%, respectively, are consistent with or better
than those published in previous series.!>182122 This is
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likely because advanced cases of periorbital skin cancer
are managed at our institution in a multidisciplinary
fashion.

Although ulceration, bone erosion, and need for
extended resection were not significant prognostic factors
on multivariate analysis, they were identified as
potentially prognostic on univariate analysis. Their
potential as possible prognostic indicators is not
surprising as these factors are often regarded as clinical
markers of highly aggressive tumors. Those cases tend to
have more extensive disease, thus increased likelihood of
positive margins (whether recognized or not).%20.23.24
Contrary to other studies, perineural invasion did not
confer a worse prognosis in this series.18 It is important
to note, however, that there were not enough cases of
confirmed perineural invasion in this series to render
statistical analysis of this potential prognostic indicator
possible. Our series also failed to show a prognostic
difference among subsite origin (lower lid, upper lid, and
medial canthus). This could be more relevant for early
cancer as opposed to advanced periorbital skin cancers
where multiple subsites become involved.

Of the 11 patients with positive final margins, only 4
were without evidence of disease at last follow-up, having
been treated with: postoperative radiation only in 2 cases,
both additional surgery and radiation in 1 case, and
additional surgery only in 1 case whose positive margin
was cutaneous. The remaining seven patients with
positive margins all died of disease, despite treatment
with postoperative radiation in three cases (Table 1).
The use of adjuvant radiation was also not prognostic of
improved survival on either univariate or multivariate
analysis. This further highlights the importance of
complete surgical excision with negative margins
irrespective of tumor location, prior treatment failure, and
adjuvant radiation.

Tumor recurrence was most common within the first
24 months following orbital exenteration and occurred
most commonly in SCC. Local and regional recurrence
occurred at the same frequency. Local recurrence
occurred in 2 cases of SCC, 1 BCC, and 1 SGC. Regional
recurrence occurred in 3 cases of SCC and 1 case of SGC.
Of note, none of the cases of regional recurrence initially
underwent a neck dissection at the time of their
exenteration. Adjuvant radiation therapy was used in 6 of
the 8 recurrences; however, 2 of these patients died of
disease despite this. With the majority of recurrences
occurring in the first 2 years following exenteration, we
advocate for especially close follow-up during this time
period. It is also important to take these findings into
consideration when planning the surgical reconstruction
of orbital exenteration cases.

There are a variety of reconstructive techniques that
may be used after exenteration.?>~3 In this series the
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majority of reconstruction was done with split thickness
skin grafting, as our institute typically uses this technique
for exenteration when done alone.®® In cases of extended
orbital exenteration involving bone removal, flaps are
more commonly used at our institute and there were four
cases of local/regional flaps, and nine free flaps done for
cases of extended orbital exenteration. We advocate an
individualized approach to reconstructive approach.

We did not find a statistically significant difference in
prognosis based on reconstructive approach. When
clinically appropriate, selecting surgical reconstruction
techniques, such as split thickness skin grafts, that do not
impair the ability to detect recurrence may be
advantageous.

For patients with periorbital BCC and cutaneous SCC
who are not surgical candidates due to unresectable
disease, multifocal malignancies, multiple medical
comorbities, or for whom orbital exenteration is not
accepted, targeted systemic therapy is another treatment
option which warrants consideration as well as further
investigation. Vismodegib (Erivedge), a hedgehog
pathway inhibitor approved by for the treatment of
metastatic and locally advanced BCC, has been shown to
produce either a complete or partial response in 30-60
percent of patients with metastatic or locally advanced
BCC,% and has also been used as neoadjuvant therapy for
patients with orbital invasion to make globe-sparing
surgical resection possible.?®3 For patients with SCC
with orbital invasion who are unable or unwilling to
undergo exenteration, the prognosis is traditionally quite
poor,*? but various epidermal growth factor receptor
(cetuximab) and tyrosine kinase (gefitinib, erlotinib)
inhibitors have been studied in small series and shown
efficacy in either reducing or stabilizing cutaneous SCC,*!
and may have a neoadjuvant application as well.

A limitation of this study is that while focusing on
complete exenteration, we were unable to retrospectively
capture and analyze cases of globe-sparing tumor
resection in which negative margins were attempted
without the need for exenteration. Although cases of
globe-sparing and other more conservative orbital
surgery were not included in this series, some data
suggest that attempts to conserve the globe may be
associated with lower rates of clear surgical margins in
certain cases.>!820 In selected cases, globe-sparing
surgery can offer the potential for low recurrence rates
while maintaining the integrity and function of the globe,
even with adjuvant radiation treatment. 4243 Currently,
the decision to proceed with conservation of the globe is
individualized to the patient based on tumor location,
tumor behavior, tumor subtype, reconstruction goals, and
patient preference.'#204245 The roles of and interplay
between ‘globe sparing’ surgery and targeted therapy in
the treatment of periorbital skin cancer require further

Eye

study. The inconsistent and in select cases short duration
of follow-up is a significant limitation of the study, and
therefore the long-term survival data must be interpreted
with caution. Another limitation of this study is that
many of the initial presenting symptoms of periorbital
malignancies were non-specific in nature, thus rendering
their retrospective collection and analysis difficult.
Despite the aggressive nature of advanced periocular
malignancies, orbital exenteration offers an overall 2-year
DEFS of ~60% and 2-year OS of ~80%. In our review,
worse prognosis was associated with positive final
surgical margins. We recommend a multidisciplinary
surgical approach to achieve complete resection with
negative margins when this surgery is considered. Close
follow-up especially in the first 24 months after orbital
exenteration is important to detect disease recurrence.

Summary

What was known before
® Due to the rarity of orbital invasion in periorbital skin
cancers, there are few reported studies that specifically
examine orbital exenteration for non-melanoma
malignancies arising from periocular tissue, and none that
address prognostic factors and survival in this
particular group.

What this study adds

e For patients with periorbital non-melanoma skin cancer
with orbital invasion, orbital exenteration offers an overall
2-year survival of ~80%.

e We found worse prognosis with positive final
surgical margins and recommend a multidisciplinary
surgical approach to achieve complete resection when
indicated.

® We also included survival information based on tumor
subtype among basal cell carcinoma, squamous cell
carcinoma, and sebaceous gland carcinoma.
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