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Introduction

Paranasal sinus neoplasms account for 3 to 5% of all malignant
neoplasms of the upper respiratory tract. Estimated incidence
in the United States is 0.556 to 1.0 cases per 100,000 popula-
tion. In Asia and Africa the incidence is higher: 2.5 to 2.6 cases

per 100,000 population.1 Due to the contiguity of the nasal
and paranasal sinuses, identifying the specific site of origin is
difficult; therefore, malignant tumors of the nasal cavity are
often clustered with those of the paranasal sinuses.

Compromise of the dura mater, brain, or the soft tissues of
the orbit (including orbital periosteum) has a negative
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Abstract Context The effect on survival of orbital evisceration on patients with paranasal sinus
neoplasms has not been well established.
Objective To review systematically the available literature concerning survival in
patients who undergo surgery for paranasal sinus neoplasm with and without preserva-
tion of the eye.
Data Source A retrospective meta-analysis of English and non-English articles using
Medline and the Cochrane database.
Eligibility Criteria Studies analyzing 5-year survival rates in patients who had orbital
evisceration compared with orbital preservation for the treatment of paranasal sinus
neoplasms were included in the final analysis.
Data Extraction Independent review by two authors using predefined data fields.
Data Synthesis A meta-analysis of four articles involving 443 patients was performed
using the DerSimonian-Laird random-effects method.
Results Our analysis revealed a total effect size of 0.964 in favor of preservation of the
eye; however, these results are not robust, having a true effect size anywhere from 0.785
to 1.142 with a 95% confidence interval.
Limitations Only retrospective observational studies were included because a pro-
spective randomized study cannot be performed in this population.
Conclusion Our study supports the notion that in select patients preservation of the
eye may yield a different outcome when compared with orbital evisceration.
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influence over oncologic and functional outcomes of patients
with paranasal sinus cancers, and some have suggested that
there should be no hesitancy in removing seemingly involved
tissues (macroscopic). Involvement of the orbital soft tissue is
an independent factor significantly influencing survival.2

However, the impact of orbital evisceration or preservation
on survival is still not clear. The incidence of orbital invasion
depends mainly on the site of origin and the histology of the
malignancy. Because of these variables, indications to evis-
cerate the orbit have long been and continue to be controver-
sial. This has been a source of confusion when reporting
guidelines and outcomes, making it a challenge in developing
an evidence-based approach. Several authors and institutions
have specific criteria to manage the orbit and its contents
when paranasal sinus neoplasms compromise them. However,
most authors consider that survival rates after orbital preser-
vation, as opposed to orbital clearance (preservation only
of the lids and palpebral conjunctiva) or orbital evisceration
(complete removal of the contents of the orbit), are not
significantly different.

The purpose of this study was to review the available
literature systematically and thus provide a basis for updated
recommendations regarding the standards of practice for
preservation or clearance/evisceration of the orbit in patients
with paranasal sinus neoplasms.

Objective
To examine the impact of orbital evisceration on survival in
patients with paranasal sinus neoplasm, we reviewed retro-
spective observational studies that compared 5-year survival
rates in patients with paranasal sinus neoplasms who under-
went orbital evisceration or orbital preservation.

Methods

To identify eligible studies, we searched (Medline and Co-
chrane Central through Ovid Interface) from 1978 through
October 2013 using Medical Subject Headings (MeSH) terms
Orbit Evisceration AND Paranasal sinus neoplasms mortality,
pathology, surgery, therapy, radiotherapy and/or epidemiology.
We also performed a second search with MeSH terms Orbit
Evisceration AND Head and Neck Neoplasms epidemiology,
etiology, surgery, radiotherapy and/or therapy.

Eligibilityof themanuscriptswaspredicated on adescription
of the orbitalmanagement (preservation or other) in patients of
any age with paranasal sinus neoplasms and the inclusion of
5-year survival rate. No publication date or publication status
restrictions were imposed. Patients with benign tumors of the
paranasal sinus were excluded. English- and Spanish-language
manuscripts were acceptable for the analysis. It was decided a
priori to exclude publications on functional outcomes, aesthetic
sequelae, and reconstruction procedures because these issues
were beyond the scope of the review.

Study Selection
Eligibility assessment was preformed independently by two
reviewers (C.R. and E.M.) who screened all the titles and
abstracts for candidate studies, and full-text publications for

eligibility. Disagreement between reviewers was resolved by
consensus.

Data Collection
Using a standardized form, the following data were included
from all eligible studies:

– Descriptive data: Information was extracted from each
included article on sample size, mean patient age, percent-
age of male and female gender, length of follow-up,
histopathology diagnosis, location of tumor, type of orbital
invasion, evisceration or preservation of the orbit, and 5
year-survival.

– Methodologic data: Method to estimate 5-year survival.
– Outcome data: 5-year survival of orbit-evisceration and

orbit-preservation cohorts.

Effect sizeswerecalculatedbyrisk ratios. These risk ratioswere
weighed according to their variance in each particular study.

To explore the variability in study results, we specified the
following hypothesis before conducting the analysis. The null
hypothesis for the Cochran Q test is that there are no differ-
ences between the variables.3 If the calculated probability is
low (p less than the selected significance level) the null
hypothesis is rejected, and it can be concluded that the
proportions in at least two of the variables are significantly
different from each other.

Measures of variability in study results (heterogeneity)
were calculated to assess the consistency of the results. The
Cochrane Q test is computed by summing the squared devia-
tions of each study’s estimate from the overall meta-analytic
estimate. A p value is obtained by comparing the statistic with
a chi-square distribution with k � 1 degrees of freedom
(where k is the number of studies).

To assess the chances of survival after orbit evisceration
relative to orbit preservation, the effect size was measured
using a risk ratio. The risk ratio measures the percentage of
5-year survival generated after orbital evisceration over the
percentage of 5-year survivals that preservation generated.
Hence the risk ratio is calculated by:

Where Pex is the ratio between the number of patients that
had a 5-year survival through orbital evisceration and the
total number of eviscerations. Ppr is the ratio between the
number of 5-year survivals through orbital preservation and
the total number of preserved orbits. This ratiowas calculated
for the studies selected in the data collection process. Note
that an effect size > 1 indicates that the 5-year survival rate
after orbital evisceration is greater than that after orbital
preservation. Inversely, an effect size < 1 suggests that the
5-year survival rate after orbital preservation is greater than
that after evisceration. Finally, an effect size of 1 indicates no
difference between the 5-year survival rates.

Planned Methods of Analysis
The total effect, overall intervals (confidence interval [CI]),
and weights were calculated using the DerSimonian-Laird
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random-effectsmethod. Because the studies selected allowed
for variation in fixed attributes such as age and gender,
the model selected allowed for heterogeneity between the
studies. Hence it is assumed that the true effect is different
for each study. We used the I2 test to estimate the percentage
of total variation across studies that is due to heterogeneity
rather than chance.

We could not assess the possibility of publication bias by
evaluation with a funnel plot because of the small number of
studies that address this issue and the fact that only retro-
spective studies were available for this analysis. No articles
that assessed 5-year survival in patients with paranasal sinus
cancer who had orbital preservation or other treatment,
despite their results, were excluded.

Results

Four articles were identified for inclusion in the review. The
search ofMedline and Cochrane databases identified a total of
89 citations. After adjusting for duplicates, 60 remained. Of
these, 40 studies were discarded because after reviewing the
abstracts it appeared these articles clearly did not meet the
inclusion criteria. Two additional studies were discarded
because a full text of the study was not available. Full text
of the remaining 18 citations was examined in more detail. It
appeared that 12 studies did notmeet the inclusion criteria as
previously described. Five articles were excluded because

they did not estimate 5-year survival between patients who
had orbital evisceration or preservation,4–8 fivemore because
they independently assessed patients who had orbital evis-
ceration or preservation,6,9–12 one study assessed reconstruc-
tive and aesthetic consequences of orbital evisceration,13 and
one analyzed the effects of chemotherapy for organ preser-
vation in patients with paranasal sinus neoplasms.14 An
article by Som15 was inaccessible. The Perry et al16 article
was excluded because we found several flaws in the popula-
tion analysis. It gave information that was difficult to inter-
pret, not all results were analyzed, and it did not mention the
5-year survival rate between both groups, despite the fact
that it is cited by other authors (►Fig. 1).

All four articles included here are retrospective studies of
patients with paranasal sinus neoplasm with involvement of
the orbit who had craniofacial resection with orbital eviscer-
ation or preservation. The included studies involved 443
patients. Men were more frequently affected by paranasal
sinus neoplasms in all studies. The age of presentation was
broad, ranging from 18 to 83 years (►Table 1). The ethmoid
sinus and surrounding structures (anthroethmoid, orbitoeth-
moid) was the most common location of the tumor. Concom-
itant involvement of the nasal cavity and the maxillary sinus
was frequent. The frontal sinus and nasopharyngeal tumors
were uncommon. The two most frequent malignancies were
squamous cell carcinomas (SCCs) and adenocarcinomas.With
the exception of the study from Wu et al17 (only SCC), all

Fig. 1 Summary of systematic literature review.
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studies included patients with different histologic types of
paranasal sinus neoplasms (►Table 2). Grade or anatomical
compromise by tumor was described as an indication for
orbital evisceration by all authors. Indications for evisceration
were included for each author according to the three grades of
orbital invasion suggested by Iannetti et al.18 Interventions
receivedwere craniofacial resectionwith orbital preservation
or evisceration, preoperative or postoperative radiotherapy,
and chemotherapy. The primary outcome assessed was
5-year survival in all studies (►Table 3). Follow-up time
was broad; Wu et al17 did not mention a follow-up period;
for Lund et al19 it is assumed to be for at least 17 years, for
Imola et al20 it was 2 to 10.5 years, and for Ianneti18 et al it was
11 months to 17 years (mean: 75 months).

A statistical test of heterogeneity revealed that results
across studies were not consisten (►Table 4). An analysis of
individual studies was made using the DerSimonian-Laird
random-effects method (►Table 5).

Five-year survival was available for all four studies. Only
one study reported the number of deaths; however, these
were from complications and not from the disease. Effect
sizes are calculated by risk ratios. These risk ratios are
weighed according to their variance in each particular study.
Three of the four studies have effect sizes very close to 1. Wu
et al17 is the only study that finds evidence, both in the effect
size and the CI, in favor of preservation giving higher odds of a
5-year survival. Although Imola et al20 included 66 patients,
they only analyzed 5-year survival in two groups of patients

Table 1 Summary of included studies evaluating 5-year survival in patients with paranasal sinus cancer who had orbital
preservation/evisceration

Study No. of patients Male Female Age, y Orbital invasion Orbital evisceration Orbital preservation

Wu et al17,a 139 94 45 19–74 111 88 23

Lund et al19,b 209 143 66 7–77 64 41 23

Imola et al20 66 41 25 18–83 66 12 54

Iannetti et al18,c 29 18 11 22–76 24 9 13

aOnly patients with squamous cell carcinoma.
bPatients were young in this study because it included patients with benign andmalignant disease. Only patients withmalignant disease were included
in the analysis.

cFour patients were excluded from the final analysis because of very advanced disease.

Table 2 Anatomical tumor location and pathology of included studies

Source Site Pathology

Wu et al17 Not mentioned SCC 139

Lund et al19 Ethmoid (90)
Nasal cavity (53)
Anthroethmoid (28)
Orbitoethmoid (18)
Sphenoid (9)
Frontal(6)
Frontoethmoid (3)
Frontoethmoid/maxilla (2)

Adenocarcinoma 42 Olfactory neuroblastoma 26

SCC 25 Chondrosarcoma 19

Adenoid cystic 15 Anaplastic 10

Malignant melanoma 8 Cylindric cell carcinoma 5

Rhabdomyosarcoma 3 Metastasis 3

Malignant histiocytoma 2 Spindle cell sarcoma 1

Carcinosarcoma 1 Osteogenic sarcoma 1

Angiosarcoma 1 Hemangiopericytoma 1

Alveolar soft part sarcoma 1 Malignant schwannoma 1

Mucoepidermoid carcinoma 1 Ewing sarcoma 1

Imola et ala Ethmoid (13)
Maxillary (32)
Nose (13)
Nasopharynx (8)

SCC 24 Adenomatous Carcinoma 13

SNUC 8 Sarcoma 12

Other 9

Iannetti et al18,20 Ethmoids (24)
Nasal cavities (20)
Maxillary (15)
Sphenoidal (11)
Frontal (5)

Adenocarcinoma 7 SCC 6

Adenoid-cystic carcinoma 4 Undifferentiated carcinoma 3

Sarcoma 2 Adenosquamous carcinoma 1

Olfactory neuroblastoma 1

Abbreviations: SCC, squamous cell carcinoma; SNUC, sinonasal undifferentiated carcinoma.
aOnly patients with malignant neoplasms were included in the analysis (malignant neoplasm n ¼ 167 [68%]).
Note: The two most common neoplasms were SCC and adenocarcinoma.
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(patients with SCC (24 of 66) and adenomatous nonepider-
moid carcinoma (13 of 66) who had preserved or eviscerated
orbits according to their criteria (►Table 5).

The total effect size from the four studies is 0.964, indicat-
ing that preservation gives a slightly better chance for 5-year
survival over evisceration. However, the 95% CI includes
values in a range between 0.785 and 1.142, which indicates
that the true effect size could be 1 or > 1. ►Fig. 2 illustrates
the forest plot for the DerSimonian-Laird random-effects
results.

Discussion

Overall, the evidence is not sufficiently robust to determine if
orbital preservation or evisceration, as part of craniofacial

resection, has a better 5-year survival rate in patients with
paranasal sinus neoplasm. However, some acceptable evi-
dence suggests that preservation of the eye gives a better
chance for 5-year survival over evisceration (total effect:
0.964; CI > 95%, 0.785–1.142), an effect that may be limited
to patients with SCC and adenocarcinoma because these two
where the most common neoplasms.

We aimed to identify articles in which 5-year survival rate
was assessed. All of the data are drawn from retrospective
studies due to the obvious ethical principles of performing a
randomized control trial in this population.

The issue of when to eviscerate the orbit generates vigor-
ous debate. However, there are little objective data to guide
the head and neck surgeon. It seems that in recent times,
when quality of life plays a pivotal role in the treatment of
cancer, indications to eviscerate the orbit are more stringent
and include primarily invasion of the rectus muscle, ocular
bulb, optic nerve, and/or the overlying skin.

Iannetti et al18 defined three stages of orbital invasion:
grade I, erosion or destruction of the medial orbital wall;
grade II, extraconal invasion of the periorbital fat; and
grade III, invasion of the medial rectus muscle, optic nerve,
ocular bulb, or the skin overlying the eyelid. Despite the
suggested indications to eviscerate the orbit, there are no
universally accepted criteria. Grade III orbital invasion is the
most accepted indication because it has a more conservative
indication on eye structures. This point was addressed by

Table 3 Indications for evisceration and 5-year survival in both groups

Source Indication for evisceration 5-year survival
evisceration, %

5-year survival
preservation, %

Wu et al17 Invasion medial orbital walla 27.3 34.8

Lund et al19 Transgression of the periosteumb 29 26

Imola et al20 Orbital fat involvement,
extraocular muscle invasion,
orbital apex, or eyelid invasionc

46 53

Iannetti et al18 Invasion of the medial rectus
muscle, optic nerve, ocular bulb,
or the skin overlying the eyelidc

62.2 63.5

aWu et al used grade I as an indication for evisceration.
bLund et al used grade II.
cImola and Ianneti used grade III as an indication of evisceration.

Table 4 Heterogeneity test from random effect model

Test Value p

Cochrane Q 17.4 0.002

I2 (%) 77.01

Note: Statistical test of heterogeneity reveal that results across studies
were not consistently the same. Results of the Cochran Q test revealed
the presence of heterogeneity indicated by the low p value (0.002). Our
estimates indicate that 77.01% (I2) of total variation across studies is due
to heterogeneity.

Table 5 Effect sizes and DerSimonian-Laird random-effects results for individual studies

Study Risk ratio 95% lower limit 95% upper limit Weights

Wu et al17 0.78 0.692 0.868 16.74

Lund et al19 1.12 0.982 1.258 16.71

Imola et al20 0.96 0.827 1.093 16.71

Iannetti et al18 1.05 0.737 1.363 16.51

Total 0.964 0.785 1.142 100

Note: Summary of the risk ratio (effect size) for the four studies. Weights are proportional to a study’s variance and sample size. Hence larger weights
were given to studies with small variance, and small weights to those with large variance, generally corresponding to smaller sample sizes.
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Wu et al.17 They noticed that in 62 of the 65 pathologies
analyzed (95%), invasion of the orbit was limited and the orbit
could have been preserved by resecting the periorbita. Also,
preservation of the orbit was not associated with a signifi-
cantly higher rate of local recurrence (12.5% in eviscerated
versus 8.6% in preserved). However, this is only valid for SCC.
These results are similar to those found by Carrau et al,21who
also retrospectively studied patients with SCC.

Lund et al19 concluded that preservation of the orbit does
not affect survival significantly (5-year survival of 26% pre-
served versus 29% eviscerated). Imola et al20 considered
grade III as an indication for orbital evisceration; however,
they tried to be as conservative as possible by using micro-
scopically assisted dissection to determine whether orbital
preservation was feasible. As an indication of evisceration,
they considered penetration beyond the periorbita into or-
bital fat that cannot be safely resected or when invasion into
extraocular eye muscles was present. Iannetti et al18 also
considered grade III as an indication for orbital evisceration.
Like other authors they included several histologic types.
They noticed no difference between orbital evisceration
versus preservation. Nonetheless, their CI is the widest in
all four studies (0.737–1.363), making these results less
reliable. It is important to mention that in three studies,
except for Wu et al,17 all patients received postoperative
radiotherapy, which plays an important role in disease recur-
rence and survival; however, such debate is beyond the scope
of this review.

The meta-analysis reported here combines data across
studies to estimate treatment effects with more precision
than is possible in a single study. The main limitation of this
meta-analysis, as with any overview, is that paranasal sinus
neoplasms are a relatively rare disease with � 70 histologic
subtypes; therefore, it is very difficult to cluster all paranasal
sinus cancer as just one entity. Also, the lack of clinical
guidelines leads to diversity in management, which makes
outcomes-based studies difficult to interpret. The variability
in indications for evisceration makes it difficult to analyze
the data because it is conceivable that evisceration could
have been avoided in patients who may not have had severe
compromise. Thus data from studies with more aggressive
indications for evisceration may skew the results in favor
of evisceration having a positive impact on survival. Alterna-
tively, patients having undergone evisceration may represent
a more aggressive subpopulation, thus skewing the data in
favor of orbital preservation.

Conclusion

The role of orbital evisceration still needs to be clarified, and
the optimal indications for it are not certain. Over time,
indications for evisceration have changed; as of now, a
significant number of physicians do their best to preserve
the orbit. Despite attempts to stratify results based on tumor
stage and degree of orbital invasion, a selection bias exists in
all of these studies because the tumors in more advanced

Fig. 2 Forest plot from the DerSimonian-Laird random-effects results. aSquamous cell carcinoma group. bAdenomatous nonepidermoid
carcinoma group. CI, confidence interval.
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stages (orbital apex invasion) with expected worse outcomes
were treatedwith orbital clearance, whereas thosewithmore
favorable orbital extension were treated with more conser-
vative approaches.

Our statistical analysis suggests there is no strong evidence
favoring either evisceration or preservation of the eye in
patients with orbital compromise by paranasal sinus neo-
plasms. However, in select patients with specific paranasal
sinus neoplasm, preservation of the eye might yield a signifi-
cantly different outcome. The 5-year survival rates after
preservation are promising, but the data should be analyzed
with caution. Tumor histology plays a significant indepen-
dent role in patient outcome, irrespective of orbital invasion.
Nevertheless, the histologic diversity of tumor types in this
region confounds accurate statistical analysis.

Our study has the limitation that the effect size could be
1 or > 1 (0.97, CI > 95%, 0.785–1.114), which means the
question still needs to be answered and no absolute param-
eters can be assigned to one management or the other. Given
the increased interest in improving quality of life following
cancer care, and specifically orbital preservation in patients
with paranasal sinus neoplasms, a prospective multi-institu-
tional study reporting 5-year survival rates in both cohorts
(eviscerated and preserved), with further analysis by gender,
age, histologic type, and degree of orbital compromise, is a
must.
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