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Abstract

Purpose To report our 14-year experience with orbital exenteration and assess risk factors for poor prognosis by focusing on
conjunctival melanoma.

Patients and method A retrospective study was conducted in our tertiary care centre (Jules Gonin Eye Hospital, Lausanne,
Switzerland) between 2003 and 2017. Inclusion criteria were patients aged 218 years with a follow-up >12 months, without
metastatic spread at the time of surgery. Data recorded were age, gender, tumour histology, surgical technique, postoperative
complications, surgical margin status, local recurrence, postoperative radiation beam therapy and metastatic status.
Results Twenty-five patients with a mean age of 63.2 years (38-92) were included. Conjunctival melanoma was the most
frequently identified tumour (n = 14, 56%) followed by conjunctival squamous cell carcinoma (n =4, 16%), sebaceous
carcinoma (n =3, 12%), choroidal melanoma (n =2, 8%) and basal cell carcinoma (n =2, 8%). Eighteen tumours (72%)
originated from the conjunctival tissue. Clear surgical margins were achieved in 21 (84%) patients. Fourteen (56%) patients
experienced distant metastases and died from metastatic spread after a mean follow-up of 52.3 months (6—-120). The 1-, 3-
and 5-year overall survival (OS) was 96%, 72% and 60%, respectively. In the univariate analysis, positive surgical margins,
local recurrence and metachronous metastases were associated with a decreased OS (p = 0.002, p = 0.005 and p = 0.007,
respectively). In the multivariate analysis, positive surgical margins and metachronous metastases were also associated with
a decreased OS (p =0.02 and p = 0.042, respectively). Conjunctival melanoma was not associated with a poorer prognosis
(p =0.280).

Conclusion Free surgical margins are needed to increase OS. To achieve clearer surgical margins, neoadjuvant targeted
therapies/immunotherapies may be considered.

Introduction with a subperiosteal dissection. One can oppose eyelid

sparing, total and enlarged orbital exenteration [I, 2].
Orbital exenteration is a radical and disfiguring surgical ~ Orbital exenteration with eyelid sparing is to remove the
procedure. It consists of removing the entire orbital contents  entire orbital content without the eyelids and is therefore
best suited for posterior orbital tumours. Total exenteration
involves the removal of the entire orbital content, including
the eyelids. Extended orbital exenteration involves the
removal of the entire orbital content together with the
paranasal sinus and/or bony orbit. Orbital exenteration is
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! Ophthalmology Department, University Hospital of Nice, indicated for tumours originating in the eyelids, the eye, the
Nice, France orbit or the paranasal sinuses [2]. The recent literature has
2 University of Cote d’Azur, Nice, France highlighted a highly variable 5-year overall survival (OS)
3 Inserm U1065, Centre Méditerranéen de Médecine Moléculaire rate following orbital exenteration (26-92%) [2-8]. This
(C3M), Team 1, Nice, France variability depends on the type of tumours taken into
4 Ophthalmology Department, Jules Gonin Eye Hospital, account in each study. For example, eyelid basal cell car-
Lausanne, Switzerland cinoma (BCC) is the most common treated tumour reported
5 Neurosurgery Department, University Hospital of Nice, in the literature [2—8] while conjunctival melanoma is rarely
Nice, France found [9]. The study duration is also of prime interest
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because regional and distant metastases can occur years
after obtaining the local control of the disease [10]. Data on
orbital exenteration for conjunctival melanoma are limited
[10, 11]. Our centre is a tertiary care centre specialised in
ocular oncology. We are more often faced with conjunctival
and uveal tumours than with malignant eyelid tumours. So
far, no study has compared the OS of patients exenterated
for conjunctival melanoma to that of patients exenterated
for other malignancies. The aim of this study was to
describe patient follow-up after orbital exenteration over a
14-year period and to assess risk factors for a poorer
prognosis by focusing on conjunctival melanoma.

Patients and method

This retrospective monocentric case series was conducted
between December 2003 and December 2017 in our tertiary
care centre (Jules Gonin Eye Hospital, Lausanne, Switzer-
land) specialised in ocular oncology. Patients aged over 18
years who had undergone orbital exenteration for malig-
nancies with a follow-up of at least 12 months were
included. Patients with lymph node involvement or distant
metastases at the time of surgery were excluded. The fol-
lowing data were recorded: age, sex, previous treatments,
type of orbital exenteration, operative and postoperative
complications, tumour histology, margin status, post-
operative radiation beam therapy, systemic metastatic status
and local recurrence. The local recurrence was assessed by a
clinical examination of the sockets reconstructed with
spontaneous granulation. Orbital computed tomography
was performed every 6 months for sockets reconstructed
with lid or regional flaps. Orbital MRI was avoided due to
the artefacts of the orbital implants used for episthesis
retention. The metastatic status was assessed every
6 months by 18F-FDG-PET/CT or contrast-enhanced cer-
vical, chest, abdominal and pelvis CT scan.

No approval from an ethics committee was needed
because it was a retrospective, non-invasive study con-
ducted in accordance with the tenets of the Declaration of
Helsinki and the French Jarde law (2016 version).

Data were analysed using SPSS software (Chicago, Illi-
nois). Descriptive statistics are presented as counts and
percentages for categorical variables and as a mean =+ stan-
dard deviation for continuous variables. Analyses were
carried out using Fisher exact and Mann—Whitney tests to
compare qualitative and quantitative data, respectively. OS
was defined as the time from orbital exenteration to death or
the last follow-up. OS was assessed using a Kaplan Meier
analysis. A log-rank test was used to compare survival
distribution between two groups. A multivariate analysis
was carried out using a Cox proportional Hazards model. A
p value <0.05 was considered statistically significant.
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Results

Twenty-five patients (9 men, 16 women) were included in
the study. Patient characteristics and surgical features
are shown in Table 1. Patient mean age was 63.2 (38-92)
years. Conjunctival melanoma was the most common

Table 1 Patients characteristics, and surgical and pathological features.

Number (%) Mean (Range, SD)

Patients 25 (100)
Men/women 9 (36)/16 (64)
Age (years) 63.2 (38-92, 16.4)
Surgical indications:

Conjunctival melanoma 14 (56)

Conjunctival squamous cell 4 (16)

carcinoma

Lid sebaceous carcinoma 3(12)

Choroidal melanoma 2 (8)

Basal cell carcinoma 2 (8)
Tumour location:

Conjunctival 18 (72)

Eyelid 5 (20)

Intraocular 2 (8)
Previous treatments received®

Surgery 16 (64)

Proton beam therapy 9 (36)

Conventional radiation 2 (8)

beam therapy

Mitomycin C 5 (20)

Brachytherapy 9 (36)

None 7 (28)
Surgical technique

Lid-sparing orbital 14)

exenteration

Non-lid-sparing orbital 22 (88)

exenteration

Enlarged orbital 2 (8)

exenteration

Reconstruction of the exenterated socket:

Spontaneous granulation 22 (88)

Lid flaps 14)

Regional flaps 2 (8)
Postoperative complications

Ethmoidal fistula 9 (36)

Osteitis 14

None 15 (60)
Surgical Margin status

Clear 21 (84)

Invaded 4 (16)

“Results >100% because multiple treatments were received

SD standard deviation
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tumour (n= 14, 56%) followed by squamous cell carci-
noma (n =4, 16%), lid sebaceous carcinoma (n =3, 12%),
extra-scleral choroidal melanoma (n =2, 8%) and BCC
(n=2, 8%). Eighteen (72%) tumours originated from the
conjunctival tissue. Sixteen (64%) and 11 (44%) patients
had undergone previous surgeries or radiation beam therapy
before orbital exenteration, respectively. Only seven (28%)
patients had directly undergone orbital exenteration. Total
exenteration was the most commonly used surgical techni-
que (n =22, 88%). The most commonly used technique for
socket reconstruction was healing by secondary intention
(n =22, 88%). No operative complications were recorded.
Regarding postoperative complications, ethmoidal fistula
was the most commonly found (n =9, 36%). Three months
after ablative surgery, one (4%) patient developed zygo-
matic infectious osteitis caused by orbital endosseous
implant placement, and after implant ablation, the outcome
was favourable. Positive surgical margins were identified in
four (16%) patients. Among them, three (12%) patients had
received adjuvant conventional orbital radiation therapy
whereas one (4%) refused this treatment.

Follow-up data are shown in Table 2. The mean follow-
up duration was 52.3 (12-120) months. A local recurrence
was found in three (12%) patients. Among them, only one
(4%) patient had previously received postoperative radia-
tion beam therapy. All patients who experienced a local
recurrence had received adjuvant radiation beam therapy
and no recurrence was noted. Fourteen (56%) patients
experienced regional or systemic metastases during the
follow-up period. All these patients died due to systemic
metastatic spread. The 1-, 3- and 5-year OS was 96%, 72%
and 60%, respectively (Fig. 1). The univariate analysis of
the OS showed that positive surgical margins (p = 0.002), a
local recurrence (p =0.005) and metachronous metastases
(p =0.007) were associated with a poorer prognosis
(Fig. 2a, b, c¢), while conjunctival melanoma was not (p =
0.280) (Fig. 2d). The multivariate analysis showed that
positive surgical margins and metachronous metastases
were also significantly associated with a decreased OS (p =
0.02 and p = 0.042, respectively).

Discussion

Orbital exenteration is a radical and disfiguring surgical
procedure mainly performed in case of orbital cancers. BCC
is the most common tumour reported in the current literature
[1, 6, 12-14]. In our study, however, conjunctival mela-
noma was the most prevalent tumour (n= 14/25, 56%).
This difference could be explained by the fact that our
centre is a tertiary care centre specialised in ocular oncol-
ogy, especially in conjunctival and uveal tumours. In our
study, only two patients were treated for eyelid BCC. Since

Table 2 Follow-up and overall survival (OS).

Number (%) Mean (Range, SD)

Local recurrence

Yes 3 (12)
No 22 (88)
Adjuvant radiation beam therapy:
Yes 4 (16)
No 21 (84)
Metachronous metastases
Yes 14 (56)
No 11 (44)
Follow-up (months) 52.3 (12-120, 31.5)
OS at 1 year 24/25 (96)
OS at 3 years 18/25 (72)
OS at 5 years 15/25 (60)
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Fig. 1 Kaplan Meier cumulative survival analysis for all patients.

2012, advanced BCC are mainly treated with anti-SMO
targeted therapies [15, 16]. Sagiv et al. have stressed the fact
that, since vismodegib has been approved by the FDA,
performing orbital exenteration for locally advanced BCC
has been significatively reduced [17]. In our centre, anti-
SMO targeted therapies are usually prescribed, and this
could explain the small number of BCC patients who
underwent orbital exenteration in our study.

Total orbital exenteration was the most common orbital
exenteration technique used in our centre. Epithelialization
of the exenterated socket was often achieved with healing
by secondary intention. Some authors have advocated the
use of the lid-sparing orbital exenteration technique with
favourable outcomes. According to our experience, two
major limitations should be emphasised with this technique.
First, lid-sparing surgery does not result in enough concave
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Fig. 2 Kaplan Meier cumulative survival analysis for each group.
a OS of patients with positive surgical margins versus clear surgical
margins. b OS of patients with local recurrence versus no local

socket shape and thus can lead to episthesis retention fail-
ure. In addition, this technique reduces pathological surgical
margins in case of malignancies located anteriorly (con-
junctival or lid tumours). Surprisingly, lid-sparing exen-
teration has been used by Shields et al. for the management
of 22 out of 24 conjunctival malignancies [11]. Two
(8%) patients in our study had undergone enlarged orbital
exenteration up to the ethmoidal sinus. No operative
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recurrence. ¢ OS of patients with metachronous metastases versus no
distant metastases. d OS of patients with conjunctival melanoma
versus other tumours.

complications were recorded over the study period. Cere-
brospinal fluid leakage is the leading life-threatening com-
plication with an incidence ranging between 0 and 13%
[8, 18]. Other known operative complications are sinus
fistula and orbital haemorrhage [1] but they were not found
in our study.

Ethmoidal fistula was the most common postoperative
complication identified in our study (n=9/25, 36%). No
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patients reported related symptoms requiring surgical clo-
sure of the fistula. Our findings are in accordance with
previous studies in which ethmoidal fistula has been
reported in up to 50% of cases [2, 19-21]. Postoperative
infection has been identified in 0—43% of cases according to
studies [2, 20, 21]. In our study, one (4%) patient developed
postoperative osteitis three months after implant placement
and required its surgical removal and the use of systemic
antibiotics with favourable outcomes. Death and post-
operative cardiovascular disorders are exceptional but have
already been reported [22, 23]. None occurred in our study.

Free surgical margins were achieved in 21 out of 25
patients (84%). This result is in line with previous studies
(in 42.5% [6] to 97% [18] of cases).

In our study, the 1-, 3- and 5-year OS was 96%, 72% and
60%, respectively. These results are in accordance with
previous studies. In the current literature, the 1-year OS
ranges between 50.5% [24] and 97% [2] and the 5-year OS
ranges between 37% [7] and 92% [8]. Kuo et al. have
reported a 5-year OS of 92% and they have advocated the
need for prompt and aggressive surgical treatment [8].
However, to date, no study has shown an OS improvement
following orbital exenteration. Recent retrospective studies
have reported favourable outcomes without performing
orbital exenteration when managing small (<T3 according
to the 7th TNM classification) epithelial lacrimal gland
cancers [25, 26]. A recent ENT literature review has also
failed to demonstrate the superiority of orbital exenteration
over conservative surgery for the management of sinus
malignancies invading the orbital contents [27].

The risk factors associated with a shorter OS are also
debated in the literature. Comparing the literature is chal-
lenging due to the scarcity of orbital exenteration and the
heterogeneity of inclusion criteria used in the studies. In our
study, the tumour histology was not associated with a
poorer prognosis, and given the aggressiveness of con-
junctival melanoma, we assumed that it would have been
associated with a poorer systemic prognosis. In their study,
Wong et al. have shown a better prognosis for patients with
BCC compared with other tumours [6]. Surprisingly, these
results have not been confirmed by Rahman et al. [28]. and
Gerring et al. [13].

In our study, positive surgical margins were associated
with a shorter OS according to the log-rank test (p = 0.002).
These results are consistent with those published by Gerring
et al. [13], although other authors have not been able to
show any OS improvement despite the presence of clear
surgical margins [4, 7, 12, 28]. Another important factor
known to affect OS is the presence of synchronous micro-
metastases that are suspected to be already present at the
time of orbital exenteration. In accordance with Aryasit
et al. [29], a local recurrence was associated with a

decreased OS in our study, as well as the presence of
metachronous metastases.

Our study has some limitations. It is a small retro-
spective study. However, orbital exenteration is a rare
procedure and patients with synchronous metastases at the
time of diagnosis were excluded from our study. We did
not show any significant correlation between the OS and
conjunctival melanoma. However, the mean follow-up
duration was 52.3 (12—-120) months so that the long-term
survival should be interpreted with caution. In addition, it
has been shown that conjunctival melanomas could harbour
BRAF, RAS or NF-1 mutations [30] and the prescription of
systemic targeted therapies (anti-BRAF) or immu-
notherapies could have influenced our results. However, to
the best of our knowledge, none of our patients had been
treated with these therapies. Prescribing these drugs as
neoadjuvants may help surgeons to achieve free surgical
margins and may reduce or eliminate micro-metastases.
Also immunotherapy (anti-PD-1) could be a valid neoad-
juvant therapy, since it has recently shown encouraging
results in locally advanced and metastatic conjunctival
melanoma [31, 32].

In conclusion, conjunctival melanoma was the most
frequently identified tumour in our study. The 1-, 3- and 5-
year OS was 96%, 72% and 60%, respectively. Positive
surgical margins (p =0.02) and metachronous metastases
(p =0.042) were associated with a decreased OS in the
multivariate analysis. This study stresses the need for free
surgical margins to increase OS. Neoadjuvant targeted
therapies or immunotherapies could help to achieve clearer
surgical margins. Further studies are needed to confirm our
findings.

Summary
What was known before

e Orbital exenteration is radical and disfiguring surgical
procedure basal cell carcinoma is the most common
tumour encountered.

e Prognosis factors are debated.

What this study adds

¢ Conjunctival melanoma is not associated with a poorer
prognosis.

e This study stresses the need for free surgical margins to
increase overall survival neoadjuvant targeted therapies
or immunotherapies could help to achieve clearer
surgical margins.
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