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Abstract
Objectives This study aimed to analyse the disease-free survival (DFS), overall survival (OS) and risk factors after orbital
exenteration in patients with periorbital, conjunctival and primary intraorbital carcinomas.
Methods Patients undergoing orbital exenteration due to a primary carcinoma between March 2000 and March 2018 were
included in this retrospective study. Risk factors in all the patients were evaluated using univariate and multivariate analyses.
Results In total, 97 patients were enroled in this study. The most common tumours were conjunctival carcinoma (35 cases),
squamous cell carcinoma of the skin (27 cases) and basal cell carcinoma (20 cases). The median follow-up period was
36 months. The average age of the patients was 67.3 years (range, 29–93 years). In all the patients, OS was 85% after 1 year
and 69% after 5 years, while DFS was 71% after 1 year and 55% after 5 years. Univariate analysis of OS revealed that the
following parameters were predictive of a poor prognosis: localisation, neck dissection, lymph node metastases, lymphatic
invasion, perineural invasion, resection margins and immunosuppression. Multivariate analysis revealed resection margins
as the only independent risk factor.
Conclusion Orbital exenteration is rarely necessary in patients with periorbital, conjunctival and primary intraorbital car-
cinomas; however, it can be performed as an ultima ratio treatment with a curative intent. Clear margins can be achieved in
most cases. OS and DFS are not significantly different in the subgroups. In most cases, recurrence occurs within the first
2 years.

Introduction

Basal cell carcinoma (BCC) is the most common malignant
eyelid tumour among Caucasians, with an incidence of 90%
[1], followed by squamous cell carcinoma (SCC), sebac-
eous cell carcinoma, Merkel cell carcinoma, melanoma and
other rare malignancies [2]. Surgical excision is the gold

standard treatment for periocular epithelial malignancies
[3]. However, exenteration is necessary in a few cases.

Orbital tumours are less common than periorbital
ones. Orbital tumours can be either intraconal or extra-
conal. Intraconal tumours are a heterogeneous group of
malignant and benign neoplasms [4]. A cavernoma is the
most common benign tumour, while sarcomas, lym-
phomas and metastatic lesions are the most common
malignant tumours [5]. Extraconal tumours are mainly
malignant tumours of the lacrimal gland [6]. Exentera-
tion is particularly necessary in the case of malignant
tumours if a resection with clear margins is not possible
without sacrificing the eye or the optic nerve. As this
radical operation is rarely necessary [7], there is little
information on the survival and predictive factors after
exenteration.

In this study, we aimed to evaluate the overall survival
(OS) and disease-free survival (DFS) in patients with peri-
orbital, conjunctival and primary intraorbital carcinomas
after orbital exenteration. In addition, we analysed the
prognostic factors in these patients.

* Sven Holger Baum
s.baum@kliniken-essen-mitte.de

1 Department of Oral and Maxillofacial Surgery, University of
Duisburg-Essen, Kliniken-Essen-Mitte, Henricistr. 92, 45136
Essen, Germany

2 Department of Ophthalmology, University Hospital Essen,
Essen, Germany

Supplementary information The online version of this article (https://
doi.org/10.1038/s41433-020-1055-1) contains supplementary
material, which is available to authorized users.

12
34

56
78

90
()
;,:

12
34
56
78
90
();
,:

http://crossmark.crossref.org/dialog/?doi=10.1038/s41433-020-1055-1&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41433-020-1055-1&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41433-020-1055-1&domain=pdf
http://orcid.org/0000-0003-0122-085X
http://orcid.org/0000-0003-0122-085X
http://orcid.org/0000-0003-0122-085X
http://orcid.org/0000-0003-0122-085X
http://orcid.org/0000-0003-0122-085X
mailto:s.baum@kliniken-essen-mitte.de
https://doi.org/10.1038/s41433-020-1055-1
https://doi.org/10.1038/s41433-020-1055-1


Materials and methods

Patients

Patients undergoing orbital exenteration due to a carcinoma
between March 2000 and March 2018 were identified and
included in this retrospective study. Patients with enuclea-
tion as well as those who refused exenteration, which was
recommended from a medical perspective, were excluded
from the study. In addition, patients who were alive were
excluded from the study if they had a follow-up period of
<6 months. Patients with missing/incomplete records were
also excluded. All procedures involving human participants
were performed in accordance with the ethical standards of
the institutional research committee (No. 18-8406-BO) and
the 1964 Helsinki Declaration and its later amendments or
comparable ethical standards. Informed consent was not
obtained from the patients due to the retrospective study
design. The data have been anonymised.

Orbital exenteration

The type of exenteration depended on the origin, localisa-
tion and extent of the underlying disease. Total (removal of
all orbital contents), subtotal (preservation of some perio-
cular tissue) or extended (additional removal of the bony
orbit) exenteration was performed. All the cases were pre-
sented at an interdisciplinary tumour conference to deter-
mine further therapy before and after the operation.

Follow-up, survival and risk factors

The patients were followed up every month in the first year,
every 2 months in the second year and every 6 months
thereafter. OS was determined along with DFS, which was
defined as the time from operation to relapse (local recur-
rence, lymph node metastasis or distant metastasis) or all-
cause death, whichever occurred first. All carcinomas were
divided into the following groups and subgroups: carcino-
mas (all), skin carcinomas, SCCs (all (skin and con-
junctiva)), SCCs (conjunctiva), BCCs and carcinomas
(others).

In addition, the following data were obtained: gender,
site, localisation, recurrence of disease before exenteration,
history of radiotherapy or chemotherapy before exentera-
tion, vision loss or pain at presentation, type of exenteration,
additional neck dissection (ND), reconstruction technique
(granulation, eyelid adaptation, local flap reconstruction,
microvascular grafting or split-skin grafting), time of
reconstruction (none, primary, secondary), size or extent of
the primary tumour (T), presence or absence of lymph node
metastases (N) or distant metastases (M), tumour grade
(differentiation) (G), resection margins (R0= negative

surgical margins or R1= positive surgical margins), inva-
sion into lymphatic vessels (L), perineural invasion, bone
infiltration, number of resections, adjuvant therapies
(radiotherapy and/or chemotherapy), history of immuno-
suppression, presence of a second tumour and relapse (local
recurrence, lymph node metastasis or distant metastasis).
The TNM classification used in this study is in accordance
with the seventh edition of the TNM Classification of
Malignant Tumours.

Statistical analysis

Statistical analysis was performed using the statistical
software SPSS Statistics version 21 (SPSS Inc.; IBM
Company, Chicago, USA) and Microsoft Office 2010
Home and Student (Redmont, USA). Descriptive statistics
were used to describe categorical patient characteristics.
Kaplan–Meier plots were used to represent OS and DFS.
The log-rank test was used to study differences. Multi-
variate analyses were performed using the Cox proportional
hazards model. The level of statistical significance was set
at p < 0.05 and p < 0.001.

Results

From March 2000 to March 2018, a total of 107 patients
fulfilled the inclusion criteria. Three patients were excluded
from the study because they had a follow-up period of
<6 months, and six patients were excluded because of
missing or incomplete records. In addition, one patient was
excluded for refusing exenteration. Thus, a total of 97
patients (41 females and 56 males) were included in the
study. The median follow-up period was 36 months. The
average age of the patients was 67.3 years (range, 29–93
years). Sixty-seven patients (average age, 67.6 years) had
SCC. Of these, 27 patients had SCC of the skin, 35 had
SCC of the conjunctiva and 5 had SCC of the midface/
sinus. Of the remaining patients, 20 had BCC, 3 had
sebaceous gland carcinoma, 2 each had adenocarcinoma,
adenoid cystic carcinoma and mucoepidermoid carcinoma
and 1 had Merkel cell carcinoma. Thus, 47 patients (average
age, 69.9 years) had epithelial skin carcinoma (27 SCC and
20 BCC). Of the total patients included in this study, the
right side was affected in 55 patients, while the left side was
affected in 42. Forty-four patients had a recurrent disease at
the time of presentation.

The mean perioperative stay, including the staging, was
22 days. In 89 patients, a local R0 resection could be
achieved through orbital exenteration. Of these, 14 patients
needed more than 1 resection to obtain free margins.
Adjuvant therapy was administered to 28 patients. Twenty-
four patients (25%) had a relapse, of which nine patients
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had a local recurrence, fourteen had lymph node metastases
and three had distant metastases. Of these, one patient had a
local recurrence with a lymph node metastasis and another
patient had a lymph node metastasis with distant metas-
tases. Altogether, 26 patients with carcinoma died (27%)
during follow-up. These included eight patients with SCC
of the conjunctiva (23%), seven with SCC of the skin
(26%), three with BCC (15%), three with sebaceous gland
carcinoma (100%), two with adenocarcinoma (100%), two
with SCC of the midface (40%) and one with Merkel cell
carcinoma (100%). In all the patients, OS was 85% after 1
year and 69% after 5 years (Fig. 1a), while DFS was 71%
after 1 year and 55% after 5 years (Fig. 1b). Table 1 pro-
vides a detailed overview of the patient characteristics,
DFS and OS of the entire study population based on the
studied parameters. Table 2 shows the results of univariate
and multivariate analyses of risk factors associated with
DFS and OS. Of the 47 patients with skin carcinoma, 53%
had a recurrence at the time of presentation. ND was per-
formed in 13 patients, 11 of whom had lymph node
metastases. A local R0 resection could be achieved by
orbital exenteration in 44 patients (94%). Bone infiltration
was observed in 25 out of 26 patients who underwent
extended exenteration. Sixteen patients had a relapse
(34%). Seven of these patients had a local recurrence, eight

had lymph node metastases and two had distant metastases.
Of these, one had lymph node and distant metastases.
Table 3 provides a detailed overview of the patient char-
acteristics, DFS and OS with skin carcinoma based on the
studied parameters.

Fourteen patients (30%) with skin carcinoma died during
follow-up. In these patients, OS was 83% after 1 year and
56% after 5 years, while DFS was 67% after 1 year and
40% after 5 years. Specifically, in patients with SCC of the
skin, OS was 78% after 1 year and 64% after 5 years, while
DFS was 70% after 1 year and 47% after 5 years. In
comparison, in patients with BCC, OS was 95% after 1 year
and 80% after 5 years, while DFS was 79% after 1 year and
58% after 5 years.

In total, 35 patients had conjunctival SCC, and 29% of
these had a recurrence at the time of presentation. An R0
resection could be achieved in most of these patients (34
patients). Six patients had a relapse (17%). Of these, one
patient had a local recurrence and five had lymph node
metastases. Table 4 provides a detailed overview of the
patient characteristics, DFS and OS of patients with SCC of
the conjunctiva based on the studied parameters (Table 4).
In these patients, OS was 86% after 1 year and 82% after 5
years, while DFS was 73% after 1 year and 65% after 5
years.

Fig. 1 Kaplan–Meier plot. a Overall survival (all patients). b Disease-free survival (all patients). c Overall survival based on tumour category.
d Disease-free survival based on tumour category.
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Table 1 Patient characteristics, DFS and OS (all patients).

Carcinoma - All DFS OS

No. 1 year 5 year 1 year 5 year

Gender

Female 41 67% 47% 85% 69%

Male 56 75% 62% 91% 68%

Site

Left 42 83% 61% 87% 72%

Right 55 65% 50% 83% 67%

Localisation

Lower lid 17 67% 72%

Upper lid 5

Med. Canthus 21 78% 55% 100% 73%

Lat. Canthus 4

Conjunctiva 36 74% 66% 86% 82%

Lacrimal duct 5

Lacrimal gland 3

Midface / Sinus 6

Relapse preop.

No 53 78% 59% 84% 75%

Yes 44 64% 50% 85% 63%

Vision loss

No 76 72% 54% 84% 68%

Yes 21 70% 51% 86%

Pain

No 69 70% 56% 83% 63%

Yes 28 75% 89%

Type of exenteration

Subtotal 36 70% 60% 83% 79%

Total 11 72% 83%

Extended 50 72% 87% 67%

ND

No 70 83% 68% 89% 79%

Yes 27 41% 73%

Reconstruction

None / Granulation 12 57% 83%

Adaption 2

Local flap 66 67% 55% 80% 69%

Microvascular graft 14 92% 100%

Split skin 2

Time of Reconstruction

None 12 57% 83%

Primary 67 66% 52% 81% 66%

Secondary 18 100% 100%

T

1 3

2 13 85% 85%

3 32 73% 61% 86% 70%

4 49 67% 47% 85% 65%

N

0 78 82% 66% 89% 78%

1–3 19 27% 67%

M

0 95 73% 56% 87% 70%

1 2

G

1 1
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Sixty-seven patients had SCC. Supplemental Table 1
provides a detailed overview of the patient characteristics,
DFS and OS based on the studied parameters (Supple-
mentary Material). In these patients, OS was 82% after 1
year and 75% after 5 years, while DFS was 73% after 1 year
and 60% after 5 years.

Moreover, 15 patients had another carcinoma that could
not be assigned to the aforementioned groups (including

SCC of the midface). Seven of these patients had a relapse.
Of these, one patient had a local recurrence, four had lymph
node metastases and two had distant metastases. In total,
eight patients died (53%). After 1 year, OS and DFS were
80% and 57%, respectively. OS and DFS were not calcu-
lated on the basis of the risk factors as the number of cases
was small. The prognosis of patients with conjunctival
carcinoma, BCC, SCC of the skin and other carcinomas did

Table 1 (continued)

Carcinoma - All DFS OS

No. 1 year 5 year 1 year 5 year

2 45 72% 55% 85% 69%

3 23 64% 43% 82% 55%

4 2

x 26 77% 62% 88% 78%

L

0 72 77% 62% 91% 78%

1 25 54% 36% 67% 45%

PNI

0 80 73% 55% 88% 74%

1 17 65% 70%

Bone infiltration

No 48 76% 63% 85% 72%

Yes 49 67% 47% 85% 65%

R

0 89 74% 58% 88% 72%

1+2 8 - - 50%

No. R0

0 75 74% 59% 87% 77%

1 13 84% 92%

2 1

RTx pre

No 90 70% 56% 83% 70%

Yes 7 86% 100%

Adj. RTx

No 90 73% 55% 85% 67%

Yes 7 57% 87%

Adj. CTx

No 76 73% 53% 87% 68%

Yes 21 67% 75%

Relapse

No 72 85% 78%

Yes 24 84% 54%

-Local 9

-Lymph node 14

-Distant met. 3

Immunosuppression

No 80 76% 58% 88% 73%

Yes 17 50% 70%

Second tumour

No 88 73% 55% 86% 71%

Yes 9 56% 67%

(ND= neck dissection, T= extent of the primary tumour, N= spread to regional lymph nodes, M= presence of distant metastasis, G= grade of
the tumour, L= invasion into lymphatic vessels, PNI= perineural invasion, R= resection-boundaries, RTx pre history of preoperative
radiotherapy, Adj. RTx/CTx adjuvant radiotherapy/chemotherapy).

Periorbital, conjunctival and primary intraorbital carcinomas: Survival and risk factors after orbital. . . 1369
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Table 3 Patient characteristics, DFS and OS (skin carcinoma).

Carcinoma – Skin (SCC and BCC) DFS OS

No. 1 year 5 year 1 year 5 year

Gender

Female 20 61% 39% 84% 56%

Male 27 71% 41% 82% 56%

Site

Left 22 69% 43% 87% 55%

Right 25 65% 37% 87% 56%

Localisation

Lower lid 17 67% 72%

Upper lid 5

Med. Canthus 21 78% 100%

Lat. Canthus 4

Relapse preop.

No 22 76% 44% 80% 65%

Yes 25 59% 37% 86% 51%

Vision loss

No 40 69% 41% 79% 56%

Yes 7 54% 100%

Pain

No 35 67% 41% 83% 47%

Yes 12 65% 82%

Type of exenteration

Subtotal 11 70% 80%

Total 10 53% 75%

Extended 26 71% 40% 87% 59%

ND

No 34 80% 55% 89% 67%

Yes 13 36% 69%

Reconstruction

None / Granulation 11 62% 91%

Adaption 1

Local flap 27 57% 73%

Microvascular graft 8 100% 100%

Time of Reconstruction

None 11 62% 91%

Primary 28 57% 27% 73% 47%

Secondary 8 100% 100%

T

1 -

2 8 88% 88%

3 17 63% 81%

4 22 64% 88%

N

0 36 81% 55% 90% 68%

1–2 11 22% 61%

M

0 46 68% 41% 85% 57%

1 1

G

1 -

2 17 69% 83%

3 12 47% 74%

4 -

x 18 77% 88%

L

0 35 75% 54 90% 68%
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not differ significantly (OS, p= 0.117; DFS, p= 0.386;
Fig. 1c, d).

Discussion

Compared with the existing literature, the present study has
three major differences [1]: Orbital exenteration is rarely
necessary due to improved diagnostic and reconstruction
techniques. Thus, many existing studies include only small
cohorts of less than 30 patients [8–13]. Only a few studies,
such as the present study, have a comparable number of
patients [2]. Of these, most studies consist of hetero-
geneous cohorts. Consequently, the number of orbital
exenterations due to carcinoma differs in the literature. In

Zhang’s study [14], 68% of the patients had carcinoma (69/
102 cases). This number was 77% (61/79) in Hanasono’s
study [15], 38% (38/100) in Kiratli’s study [16], 82% (31/
38) in Kuo’s study [17], 70% (48/69) in Rahman’s study
[18], and 61% (60/99) in Levin’s study [4]. Except for
Rahman’s study, in all other studies (including ours), SCC
was the largest subgroup. In contrast, only a few studies
have included homogeneous cohorts. In the studies by
Shields and Paridaens [19, 20], a total of 20 and 95
patients, respectively, had melanoma that led to orbital
exenteration. In addition, Iuliano’s study included 28
patients with BCC [21], while Esmaeli’s study included 15
patients with adenoid cystic carcinoma [6, 3]. Many studies
do not describe the difference between SCC of the skin and
the conjunctiva. This is probably due to the rarity of

Table 3 (continued)

Carcinoma – Skin (SCC and BCC) DFS OS

No. 1 year 5 year 1 year 5 year

1 12 43% 62%

PNI

0 41 64% 41% 80% 59%

1 6 83% 83%

Bone infiltration

No 22 70% 45% 82% 62%

Yes 25 64% 33% 84% 45%

R

0 44 69% 44% 84% 59%

1+2 3

No. R0

1 33 66% 45% 82% 62%

2+3 11 80% 91%

RTx pre

No 44 65% 40% 82% 57%

Yes 3

Adj. RTx

No 42 71% 42% 83% 54%

Yes 5

Adj. CTx

No 39 71% 42% 88% 58%

Yes 8 50% 55%

Relapse

No 31 88% 67%

Yes 16 75%

-Local 7 - -

-Lymph node 8

-Distant met. 2

Immunosuppression

No 39 72% 45% 85% 62%

Yes 8 63% 70%

Second tumour

No 42 67% 40% 86% 58%

Yes 5

(ND= neck dissection, T= extent of the primary tumour, N= spread to regional lymph nodes, M= presence of distant metastasis, G= grade of
the tumour, L= invasion into lymphatic vessels, PNI= perineural invasion, R= resection-boundaries, RTx pre history of preoperative
radiotherapy, Adj. RTx/CTx adjuvant radiotherapy/chemotherapy).
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conjunctival carcinoma, even though this carcinoma
represents the largest subgroup in our cohort. Nevertheless,
due to the rare necessity for exenteration, grouping het-
erogeneous cohorts is essential in order to elucidate risk
factors and determine survival. The present study includes
of one of the largest cohorts of patients with carcinomas
reported so far. In addition, to our knowledge, no previous
study has examined as many risk factors as examined in the
present study.

The OS rates in the present study were similar to those in
previous studies. OS was 88% after 1 year and 64% after 5
years in Wong’s study, 85% after 1 year and 72% after
5 years in Zhang’s study, 89% after 1 year and 57% after 5
years in Bartley’s study and 93% after 1 year and 57% after
5 years in Rahman’s study. [14, 22–24] Only one study
reported a higher OS of 97% after 1 year and 84% after 5
years [16]. However, the cohort in that study was different,
wherein retinoblastoma represented the largest subgroup
(29%). In addition, 5% of the patients in the cohort had a
benign disease. Moreover, the DFS rates in the present study
were comparable with those in previous studies. Only a few
previous studies have reported DFS after exenterations. In
Kuo et al.’s study involving 38 patients, DFS was 83% after
1 year and 55% after 5 years [17]. Simons et al. and Bartley
et al. found DFS to be 35% and 48%, respectively, after 5
years [22, 25]. In comparison, in the present study, DFS was
71% after 1 year and 55% after 5 years in all the patients. It
should be noted that most relapses occurred within the first 2

Table 4 Patient characteristics (Conjunctival carcinoma).

Squamous cell carcinoma - Conjunctiva DFS OS

No. 1 year 1 year

Gender

Female 15 60% 80%

Male 20 83% 89%

Site

Left 13 92% 92%

Right 22 61% 82%

Relapse preop.

No 25 74% 84%

Yes 10 70% 90%

Vision loss

No 24 79% 92%

Yes 11 73% 73%

Pain

No 26 71% 88%

Yes 9 78% 80%

Type of exenteration

Subtotal 25 70% 84%

Total 3

Extended 7

ND

No 25 87% 92%

Yes 10 32% 69%

Reconstruction

None / Granulation 1

Adaption 1

Local flap 32 74% 87%

Split skin 1

Time of Reconstruction

None 1

Primary 29 71% 86%

Secondary 5

T

1 2

2 3

3 13 82% 92%

4 17 63% 81%

N

0 28 85% 89%

1–3 7 21% 71%

M

0 34 75% 88%

1 1

G

1 1

2 22 75% 86%

3 8 75% 88%

4 2

x 2

L

0 25 78% 92%

1 10 60% 70%

PNI

0 32 81% 90%

1 3

R

0 34 75% 88%

1+2 1

RTx pre

No 34 72% 85%

Yes 1

Adj. RTx

No 34 72% 85%

Yes 1

Adj. CTx

No 28 77% 89%

Yes 7

Relapse

No 31 83%

Yes 6 83%

-Local 1 -

-Lymph node 5

-Distant met.

Immunosuppression

No 27 78% 93%

Yes 7 57% 71%

Second tumour

No 31 76% 87%

Yes 4

(ND= neck dissection, T= extent of the primary tumour, N= spread
to regional lymph nodes, M= presence of distant metastasis, G=
grade of the tumour, L= invasion into lymphatic vessels, PNI=
perineural invasion, R= resection-boundaries, RTx pre history of
preoperative radiotherapy, Adj. RTx/CTx adjuvant radiotherapy/
chemotherapy).
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years. BCC, SCC of the skin and conjunctiva accounted for
82 cases in our cohort. In total, there were 31 recurrences,
only five (16%) of which occurred after the first 2 years.
This finding was also apparent from the OS observed in the
present study. Eighteen patients died in total; however, only
two (11%) of these died after the first 2 years. In particular,
in patients with conjunctival carcinoma, the first 2 years
seem to be crucial for long-term survival. Of the 17 patients
who survived the first year, only one died (6%). Thus, the
survival after 2 and 5 years hardly differed in our cohort
(data not shown). Or findings are in accordance with those
reported previously [26].

Interestingly, the survival rates in previously reported
heterogeneous cohorts were the same as those in our cohort,
which consisted solely of patients with carcinoma. More-
over, the survival rates in our subgroups did not differ sig-
nificantly. Despite the lack of statistical significance, there is
a trend of BCC having the best prognosis, which seems
attributable to the absence of distant metastases. In contrast,
the subgroup carcinomas (others) in the present study tended
to have the worst prognosis. Of the 15 patients in this sub-
group, one had a local recurrence (7%), four had lymph node
metastases (27%) and two had distant metastases (13%). In
the present study, all the patients with sebaceous carcinoma
and Merkel cell carcinoma died; these carcinomas have been
associated with a poor prognosis in the literature [27, 28].
Moreover, we included patients with SCC of the midface in
the present study, as it differs from SCC of the skin and
conjunctiva due to the growth pattern and size. These
tumours can infiltrate the cranial vault, nasal cavity, para-
nasal sinuses and maxilla, wherein the secondary participa-
tion of orbital contents is observed due to extensive
expansion. Exenteration should only be performed as part of
extensive resection if there is a significant survival benefit
for the patient. As this is rare, we have only five cases in our
cohort. These patients also had a poor prognosis, with OS of
62% after 1 year and 51% after 5 years [29].

The study of Gerring et al. included 49 patients, of which
22 had BCC, 17 had SCC and 10 had sebaceous gland
carcinoma [26]. The median follow-up was 17.5 months, i.e.
it was lower than that in our study. In that study, OS and
DFS were 78% and 61%, respectively, after 2 years and 74%
and 51%, respectively, after 5 years. Eight patients had
recurrence after exenteration (16%). Univariate analysis of
OS showed bone erosion, positive surgical margins and
additional resection beyond exenteration as predictors of a
poor prognosis, while multivariate analysis showed the
presence of positive permanent margins as the only predictor
of a poor prognosis. Interestingly, in the present study,
multivariate analysis revealed resection margins as the only
independent risk factor. This is more remarkable as a sig-
nificantly larger number of risk factors were examined in the
present study. However, this finding contradicts previously

reported findings. Wong et al. reported that of the 73 patients
in their study, 31 had clear surgical margins after exentera-
tion and 42 did not have clear surgical margins [24]. They
found no significant difference in life expectancy based on
the surgical margin. The authors stated that the presence of
clear surgical margins may prevent local recurrence but not
micrometastases prior to surgery. Nevertheless, it should be
noted that 27 of these patients had BCC and four had benign
diseases; thus, no micrometastasis was expected in these
cases, even though their surgical margins were not clear.
Similar results were observed in Rahman’s study, in which
34 out of 64 patients had clear surgical margins, while 30
patients did not have clear surgical margins [23]. OS after 5
years was 57% in that study. There was no significant dif-
ference between the survival rates. Even in that study, BCC
was the largest subgroup (44%).

Interestingly, in the present study, multivariate analysis
revealed ND as an independent factor for recurrent disease
in the entire cohort. ND was performed if there was a
clinical and/or radiological suspicion of lymph node
metastasis. A total of 17 out of 27 (63%) patients with ND
actually had metastases, whereas only two out of 70 (3%)
patients without primary ND later had lymph node metas-
tasis. On the one hand, this could explain the recurrence due
to the advanced disease stage at the time of exenteration. On
the other hand, this aspect confirms the excellent diagnostic
techniques that enable patient-specific therapies. Twenty-six
patients with skin carcinoma underwent extended exen-
teration. Of these, 25 had bone infiltration (96%), which is
also an evidence of improved diagnostic techniques.

In addition, it must be assumed that distant metastases
lead to worsened OS. Orbital exenteration should only be
performed if there is a significant survival-related benefit for
the patient. Therefore, it is rarely necessary in patients with
distant metastases. As only two patients had distant
metastases in the present study, analysis was not possible
given the small sample size; therefore, the factor had to be
excluded. Exenteration was performed due to a blind and
painful eye in these patients. One of these patients died after
3 months and the other died after 11 months.

Interestingly, the risk factor lymphatic invasion was not
as crucial as we expected. In univariate analyses, this factor
was found to be significant in most cases. In multivariate
analyses, however, it was only found to be an independent
factor in the SCCs (all, OS) group. Thus, the effect of
lymphatic invasion in patients with carcinoma does not
seem to be as important as that in patients with melanoma
[30]. Larger (multicentre) studies are necessary to obtain
more information.

In summary, orbital exenteration is rarely necessary in
patients with periorbital, conjunctival and primary intraor-
bital carcinomas; however, it can be performed as an ultima
ratio treatment with a curative intent. The following
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information should be considered when treating such
patients [1]: Clear margins can be achieved in most cases
[2]. The improvement in preoperative diagnostic techniques
enables patient-specific therapy [3]. OS and DFS are not
significantly different in these patient subgroups [4]. Most
recurrences occur within the first 2 years [5]. Early detection
of the primary disease is important for avoiding orbital
exenteration.

Summary

What was known before

● Orbital exenteration can be performed as an ultima ratio
treatment with curative intent.

● The improvement of preoperative diagnostics allows
patient-specific therapy.

● Risk factors after orbital exenteration remain unclear.

What this study adds

● Clear margins can be achieved in most cases.
● Most recurrences occur within the first 2 years.
● Resection boundaries seem to be the only independent

risk factor.
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