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The annual incidence rate for paranasal sinus cancer is quite
low in Europe at approximately 1 case a year per
100 000 inhabitants. The most frequent site is the maxillary
sinus; in some countries such as Spain, however, carcinomas
of the ethmoidal sinus complex are more prevalent. Squamous
cell carcinoma is the most frequent histological type and
adenocarcinoma is the one with the best prognosis.

In general terms, the association of surgery and radiotherapy
continues to be the optimal therapeutic option. The inclusion
of an endoscopic endonasal approach for the treatment of
these lesions must be considered in very selective cases. Most
authors currently accept invasion of the fat and muscles of
the orbital apex and infiltration of the conjunctiva and/or
sclera as an absolute indication for orbital exenteration.
Lymph node involvement at diagnosis or in the course of
the disease is infrequent, so prophylactic lymph node
treatment would therefore not be indicated.
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Revision de los carcinomas de senos paranasales

Los carcinomas de senos paranasales presentan una in-
cidencia baja, aproximadamente un caso al afio cada
100.000 habitantes entre la poblacién europea. La localiza-
cién mads frecuente es el seno maxilar, aunque en algunos
paises como Espafia los carcinomas de etmoides son el gru-
po mas numeroso. El tipo histolégico mas frecuente es el
carcinoma escamoso, y el adenocarcinoma es la variante
histolégica con mejor prondstico.

En términos generales, la combinacién de cirugia y radiote-
rapia sigue siendo la modalidad terapéutica 6ptima. La in-
clusion del abordaje endonasal endoscépico en el tratamien-
to de estas lesiones debe considerarse en casos muy
seleccionados. Actualmente, la mayoria de los autores acepta
como indicaciones para llevar a cabo una exenteracién orbi-
taria la invasion de la grasa, la musculatura y el 4pex orbita-
rio y la infiltracion de la conjuntiva y/o esclerética. La afec-
cién ganglionar en el momento del diagnéstico o durante el
curso de la enfermedad es poco frecuente, lo que justificaria
no tratar las cadenas ganglionares de manera profilactica.

Palabras clave: Carcinoma. Adenocarcinoma. Senos para-
nasales. Cirugia endoscépica. Reseccion craneofacial. Ra-
dioterapia. Quimioterapia.

INTRODUCTION

Malignant tumours of the paranasal fossae and sinuses
are lesions with characteristics distinguishing them from
other head and neck tumours. They are infrequent, present
wide histological variability, and are generally already at
advanced stages at the moment of their diagnosis. All of
this hinders the comparison of results and the ability to
establish standardized treatment protocols.

The goal of the present study is to review the most
innovative aspects with regard to the main epidemiological
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and aetiological characteristics of these tumours, analyze
the prognosis of patients according to localization and
histological type, and finally assess the different therapeutic
modalities and treatment outcomes.

The review covers the most outstanding series published
in the last 20 years by a search of Pub-Mediterranean using
the following key words: carcinoma, adenocarcinoma,
paranasal sinus, endoscopic surgery, craniofacial resection,
radiotherapy, and chemotherapy, in order to obtain an up-
to-date document for the management of these lesions.

The histological types included have been solely those
accepted by the current classification of malignant tumours
according to the International Union Against Cancer (UICC)":
squamous carcinoma, adenocarcinoma, adenoid cystic
carcinoma, and sinonasal undifferentiated carcinoma.
Furthermore, following this classification system, maxillary
and ethmoidal localizations have been included. Carcinomas
of the frontal and sphenoid sinuses are very infrequent and
are not reflected in the TNM system. Carcinomas of the nasal
vestibule have in their turn been omitted as the behaviour
of these tumours is closer to that of skin tumours than to



carcinomas of paranasal sinuses. All the series cited comprise
carcinomas or, if not exclusively, these represented over 70%
of the histologies. In some sections, data have been included
from an epidemiological survey carried out in hospital
centres in Spain which provided their results.

EPIDEMIOLOGY

Malignant tumours of the paranasal fossae and sinuses
are infrequent, with an approximate incidence of 0.8-1
cases/100 000 inh/year among males and 0.4/100 000 inh/
year among the female population.?* In some Asian countries
such as Japan, higher incidences have been reported (2.6/
100 000 inh/year).>

These tumours represent 0.2%-0.8% of all malignant
tumours in the body and 3%-6% of head and neck tumours.®”

Most are of epithelial origin and between 57% and 68%
of them are squamous, undifferentiated, or glandular
carcinomas.*®%?

Age on presentation is normally in the sixth or seventh
decade of life, and there is a notable predominance of males,
with a ratio of approximately 2-4:18-11. This proportion is
lower than in the rest of head and neck tumours, which is
probably due to the fact that the classic risk factors of tobacco
and alcohol (more frequent in males) do not have such a
high carcinogenic potential in the paranasal sinuses as occurs
with carcinomas of the larynx, oropharynx or hypopharynx,
where the male predominance is >90%.'>!3

AETIOLOGY

The aetiopathogenic mechanism of rhinosinusal cancer
isnot precisely known. Different environmental carcinogens,
viruses, and physical agents have been described as
potentially implicated, as has the relationship between several
histological types and prolonged exposure to different
substances in the workplace.!*!®

The consumption of tobacco and alcohol'*'” has been
linked to sinonasal carcinomas, although it does not present
such an evident epidemiological link as in other malignant
head and neck tumours.

According to a recent study, in 40% of sinonasal tumours
there is a relationship with exposure to different occupational
factors among the male population of Europe.'®

For more than 30 years, there has been good documentation
on the close relationship between prolonged exposure to
sawdust or tanned hides and the development of a sinonasal
carcinoma, particularly adenocarcinoma.'®

Workers exposed to dust particles from hardwoods (oak
and beech) are linked with adenocarcinoma, whereas
squamous carcinoma is associated with prolonged exposure
to particles from softer woods (fir and pine).”*

This close link has led to this being considered a
professional disease in some countries.”

In a recent case-control study'® conducted in various
countries, other substances were identified as potentially
implicated in the genesis of these tumours. Specifically,
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evidence was found of a greater risk of the appearance of an
adenocarcinoma among patients exposed to formaldehyde,
textile dust or silica over a long time. Similarly, an increase
in the risk of squamous carcinoma was seen with prolonged
exposure to asbestos.

Several viral agents have been implicated in the aetiology
of these tumours. Human papilloma viruses (HPV), basically
types 16 and 18 and also, to a lesser extent, 6 and 11, have
been isolated in different sinonasal carcinomas. Attempts
have been made to show the involvement of HPV in the
aetiology of these tumours through two main research lines:
the demonstration of the malignant transformation of the
inverted papilloma (associated with HPV) and the detection
of HPV DNA in carcinomas using different techniques.

In general, the percentage of malignization of inverted
papillomas, according to various series, is below 5% and
the percentage of infection by HPV in sinonasal carcinomas
is low, around 20%.% Kashima et al” detected a single case
of HPV-18 infection in 24 squamous carcinomas analyzed
and Hoffman et al® only isolated HPV-16 in 4 out of
20 patients with squamous carcinomas.

Epstein-Barr virus (EBV) presents a major association
with nasopharyngeal undifferentiated carcinoma, but its
presence in sinonasal carcinomas is anecdotal.

Hwang et al® proved the presence of EBV in only 2 out
of 31 patients with sinusal carcinomas, whereas it was present
in 100% of the biopsies from nasopharyngeal carcinomas.
For all these reasons, viruses may be an aetiological factor
but it is not possible to confirm this theory on the basis of
current knowledge.

Advances in molecular biology are helping in the
accumulation of ever better knowledge with respect to
carcinogenesis and the prognosis for these lesions.

Gallo et al* described a relationship between the expression
of oncoprotein c-erbB-2 and a worse prognosis in patients
with an intestinal-type adenocarcinoma, who showed a higher
number of loco-regional relapses and remote metastases.

The mutation of the gene encoding for protein p53 is one
of those most studied in head and neck carcinomas. This
protein plays a part in the control of the repair mechanisms
for genetic material and mutations are found in 44% of
intestinal-type adenocarcinomas,” in 43% of undifferentiated
carcinomas,” and in 60% of carcinomas in general (squamous
and adenocarcinomas).®

Mutated tumoural cells that do not express p53 may have
an altered response to different treatments.

In a series of 30 intestinal-type adenocarcinomas, Licitra
et al* showed that patients with mutated p53 had worse
percentages in their response to chemotherapy. Investigation
is currently on-going in the field of genetics. If there is any
therapeutic mode that might improve the prognosis for these
patients in the future, there can be no doubt that it is gene
therapy.

HISTOLOGY

Squamous carcinoma is the most frequent histological
type in both the maxillary and in the ethmoidal sinuses,
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Table I. Distribution in Spain of Ethmoidal and Maxillary Sinonasal Carcinoma by Histology

Hospital Carcinomas Squamous Adenocarcinoma Cystic Adenoid Undifferentiated
H. Juan Canalejo, A Coruia 60 35 16 4 5
H. Ramén and Cajal, Madrid 40 20 9 7 4
H.U. del Rio Hortega, Valladolid 44 31 7 1 5
H. General de Alicante 28 19 2 3 4
H. Gregorio Marafon, Madrid 29 25 3 0 1
H. de Sant Pau, Barcelona 45 26 11 3 5

although it must be remembered that adenocarcinoma is
practically exclusive to the ethmoidal complex.*'**3 Table
1 illustrates the distribution by histologies in a variety of
Spanish hospital centres.

In general, 5-year survival for all carcinomas taken
together, with different stagings and treatment regimes, is
around 40%-50% in the most up-to-date series.*****! Many
authors feel that the histological type is an important
prognostic factor, as they obtain better results in patients
presenting adenocarcinoma than in patients affected by a
squamous carcinoma. Both of these histological types
presented, in turn, better results than patients diagnosed as
having sinonasal undifferentiated carcinoma, without doubt
the histological type with the worst prognosis.

Dulguerov et al® reported specific 5-year survival rates of
78% with adenocarcinomas, 60% with squamous carcinomas
and 40% with undifferentiated carcinomas in a series of
220 carcinomas.

Patients with a squamous carcinoma or an undifferentiated
carcinoma presented a higher number of loco-regional and
remote relapses than patients with other histologies, in a
multi-variable analysis carried out by Hoppe et al.**

It is necessary to analyze these results with caution, as
they may be influenced by several prognostic factors such
as the size of the tumour, its location and the treatment used.
The better therapeutic outcomes recorded with
adenocarcinomas can probably be explained by their more
favourable distribution in category T with respect to the
rest of the histologies. The early diagnosis of these
carcinomas, which is not a common occurrence, is more
frequent in the ethmoidal sinus than in the case of maxillary
sinus.

Twenty per cent of the carcinomas in the maxillary sinus
were diagnosed in their initial stages (T1-T2) in the series
by Dulguerov et al,® whereas 48% of the nasoethmoidal
carcinomas (excluding the vestibule) were diagnosed in the
same early stages. In a recent epidemiological’ study
recruiting 46 carcinomas of the paranasal sinuses, only
1 patient was diagnosed as having an early-stage carcinoma
in the maxillary sinus. On the other hand, 10 patients with
an ethmoidal carcinoma were classified as T2 at the moment
of their diagnosis.

Nonetheless, studies performed only in the ethmoidal
complex continue to show differences in tumoural histology.
Cantu et al® reviewed 91 patients with malignant tumours
of the ethmoidal sinus and found those presenting with
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adenocarcinomas to follow the best course. Uchida et al**
published worse outcomes in patients with a squamous or
undifferentiated carcinoma of the ethmoidal sinus than
those presenting adenocarcinomas or adenoid cystic
carcinoma.

Adenocarcinoma can be considered the histological type
with the best prognosis among the various carcinomas of
the paranasal sinuses despite the possible influence of
different factors in the analysis of these results.

Adenoid cystic carcinoma tends to be located most in the
maxillary sinus and characteristically presents slow growth,
with the ability to progress perineurally and a considerable
rate of relapse and metastases many years after the first
treatment. There are excellent survival results in the early
years of follow-up,* similar to those in squamous carcinoma
in follow-up periods in excess of 5-10 years.** On many
occasions, these are not true relapses but rather tumoural
persistence that, due the slow evolution and growth along
the nerve sheathes, is only diagnosed several years after the
initial treatment. There are 3 histological sub-types: tubular,
sieve-like (the most frequent), and solid. This last sub-type
is the least frequent but the one with the greatest perineural
involvement and, therefore, the worst prognosis.*

Frierson et al*® and Levine et al* described in 1986
sinonasal undifferentiated carcinoma including a series of
pathology characteristics that differentiated these from other
poorly differentiated tumours (neuroendocrine carcinoma,
stesioneuroblastoma, small-cell carcinoma).

This type of tumour is characterized by locally aggressive
behaviour and fast growth, severe involvement of the ganglia
at the moment of the diagnosis in comparison with the other
histologies (10%-30%) and remote metastases in 25%-30%
of cases. All these features make it the carcinoma with the
worst prognosis.”

LOCATION

The maxillary sinus is the most frequent location for most
authors.®**%404 However, in some European countries such
as France,”>*? this difference diminishes and is even turned
around. In the sample of Spanish hospitals who provided
data this trend is seen to be more evenly distributed over
both locations (Table 2).

This is a datum that has no clear epidemiological
explanation and is probably a problem of bias in the selection



Table 2. Distribution of Ethmoidal and Maxillary Carcinomas in Spain
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Hospital Year Ethmoidal Maxillary Total
H. Juan Canalejo, A Coruia 1990-2006 39 21 60
H.U. del Rio Hortega, Valladolid 1972-2006 23 21 44
H. General, Alicante 1975-2006 15 13 28
H. Gregorio Marafnén, Madrid 1990-2004 7 27 34*
H. de Sant Pau, Barcelona 1984-2006 30 15 45
*Number of carcinomas =29.
Table lll. Treatment Outcomes by Location
Authors n Years Location Survival
Jiang et al®® 34 1969-1993 Ethmoidal 63%*
Cantu et al*® 91 1987-1994 Ethmoidal 47 %t
Tiwari et al®’ 50 Ethmoidal 63%t
Bhattacharyya et al®® 180 1988-1998 Ethmoidal 40%t
Claus et al®® 47 1985-2001 Ethmoidal 60%t
Stoll et al®® 76 1975-2000 Ethmoidal 80%t
Lietin et al®’' 60 1985-2005 Ethmoidal 47%+
St. Pierre et al®? 66 1983 Maxillary 27%*
Jiang et al®® 73 1969-1985 Maxillary 51%%
Waldron et al®* 110 1976-1993 Maxillary 43%*
Paulino et al®® 48 1969-1995 Maxillary 42%t
Lee et al®® 97 1959-1996 Maxillary 34%t
Qureshi et al®” 62 1994-1999 Maxillary 35%t

*Specific. tTotal. tDisease-free according to TNM.

of patients according to the different countries or regions
considered.

The survival outcomes for tumours located in the
ethmoidal complex are slightly higher than those obtained
in the maxillary sinus in most of the series published. the
specific 5-year survival was 45% with maxillary carcinomas
versus 51% with carcinomas located in the ethmoidal area
in a meta-analysis carried out in the nineteen-nineties.®

Five year survival with ethmoidal carcinomas varies with
some exceptions in general between 40% and 60%, whereas
those with maxillary sinus involvement is a little lower, at
30%-50%. Table 3 shows the 5-year survival values in the
most recent series by ethmoidal or maxillary location.*>¢¢

The percentages of survival in the maxillary sinus have
not seen any notable improvement in the last few decades.

The same is not the case in the ethmoidal sinus, where
the approach via craniofacial resection has enabled treatment
of ethmoidal carcinomas that were considered non-resectable
years ago. O'Malley et al®® reported that there has been an
increase of 20% in the survival values over the last few
decades in the treatment of carcinomas and sarcomas of the
paranasal sinuses. This increase is attributable to the
developments in surgery of the skull base.

Over a period of 10 years, Howard’s group®® studied
the treatment of different malignant tumours of the paranasal
sinuses involving the skull base, namely carcinomas located
in the ethmoid in over half of the cases. That study found
an increase of 15% in the loco-regional survival values.

Therefore, craniofacial resection has allowed a substantial
improvement in the prognosis for these tumours, basically
those located in the nasoethmoidal complex.

STAGING

The first attempt as classification of these tumours is from
1906, when Sebileau® divided the facial mass into 3 segments
(superstructure, mesostructure, and infrastructure) and
observed a worse prognosis as the tumour reached a higher
structure.

Ohgren® classified the tumours of the maxillary sinus in
1933 based on a line running between the internal edge of
the eye and the angle jaw. Tumours located anterior to this
line corresponded to a better prognosis than those located
posteriorly. The first time the location of “paranasal sinuses”
(specifically the maxillary sinus) appeared in a universally
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accepted classification is the fourth edition of the TNM UICC
(revised in 1982).7°

The publication of the fifth edition” in 1997 redefined the
location by reference to the maxillary sinus and the
“ethmoidal sinus” location appears for the first time. The
most outstanding contributions of the sixth edition' are the
independent classifications for the nasal fossa and the
ethmoidal complex and differentiation in 2 sub-groups of
patients classified as T4: a first sub-group T4a, comprising
locally advanced tumours and considered “respectable,”
and another sub-group T4b comprising locally advanced
“non-resectable” tumours. This division allows the
differentiation between a sample of patients with low survival
(T4a), as corresponds to these advanced tumours, and a sub-
group also included in this category T4, but with worse
survival (T4b).

However, the classification of tumours in terms of their
“resectability” is confusing in the latest edition. The concept
of resectability is subjective and exposed to some controversy
depending on the centre or the medical team dealing with
the patient.

O’Sullivan et al”? attempted to explain this concept by
considering those included in group T4a (resectable) as
“potentially curable” patients and those classified as T4b
(non-resectable) as “doubtfully curable.” Finally, incurable
tumours (M1) would be classified as stage IVc according to
these authors.

There can be no doubt that these definitions will improve
in subsequent editions.

For the time being, it seems to us to be useful from a
prognostic standpoint to sub-divide this very heterogeneous
category T4 in 2 different populations.

Table 4 describes the main innovations included in the
sixth edition of the TNM.

TREATMENT

Itis currently difficult to achieve consensus on the optimal
treatment of carcinomas in the paranasal sinuses for different
reasons: the small number of patients; the wide histological

Table IV. Main Novelties in the Sixth Edition With Respect
to the Fifth According to the TNM-UICC System

1. Inclusion of the nasal fossa location as independent of the
ethmoidal complex. In its turn, the nasal fossa is divided into
4 sub-locations: septum, floor, vestibule, and lateral wall

2. Reuvision of the upper T categories of the ethmoidal complex.
Carcinomas invading the medial wall and the floor of the eye
socket are classified as T3. On the other hand, if they affect
the anterior content or the apex of the socket, they will be
considered as T4a and T4b respectively. There is also a
specification of the involvement of the lamina cribosa as T3,
whereas such an invasion in the maxillary sinus would
represent T4a

3. Division of category T4 into T4a and T4b for both the maxillary
sinus and the ethmoidal sinus
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variety, which has on occasions caused the published results
to include multiple types; the anatomical complexity of the
region, which hinders the precise definition of the site of
origin and, as a result, the use of excessively general terms
such as tumours of the nasal fossae or ethmoidal-maxillary
tumours, and the recent changes introduced into the latest
edition of TNM that do not facilitate the comparison of
results with preceding series.

In general terms, the association of surgery and
radiotherapy continues to be the optimal therapeutic
modality. However, from the surgical standpoint,
2 conceptually different treatment lines have emerged in
the last few years. One aims to apply wider external
approaches, basically at skull base level, so as to achieve
better control over the lesion, and the other is endoscopic
surgery, less aggressive, with the advantage of minimal
morbility and a better quality of life for patients, although
only feasible in very select cases.

The surgical approach will depend on the location and
extension of the tumour, the possibilities of reconstruction
and the risks and morbility in each case.

External Approaches

The surgical procedure used in carcinomas of the maxillary
sinus is maxillectomy. Various modalities have been
described, which has created some confusion as there is no
standardized nomenclature. Spiro et al”® proposed the
following distribution into 3 groups:

— Limited maxillectomy: resection of 1 wall of the maxillary
sinus. In most cases, the wall involved is the medial
wall, so in many cases we will be referring to this group
as medial maxillectomies.

— Sub-total maxillectomy: resection of at least 2 walls of
the maxillary sinus including always the inferior wall

— Total maxillectomy: resection of all the walls in the
maxillary sinus. In most cases this approach will require
exenteration of the eye socket.

In our experience, we prefer to use the following
classification:

- Radical maxillectomy: exeresis of all bone walls of the
maxillary sinus including the pterygoid apophyses and
the contents of the pterygoid fossa, if any.

— Total maxillectomy: exeresis of all bone walls of the
maxillary sinus with conservation of the pterygoid
apophyses, the neurovascular package and musculature,
through a posterior osteotomy at this level.

— Sub-total maxillectomy: despite the confusion that might
be caused by the concept of sub-total, it seams reasonable
to apply this manoeuvre to the resection of all bony
walls except for the floor of the eye socket; it may be
necessary from time to time to perform exeresis of the
pterygoid apophyses or the neurovascular content of
the pterygoid fossa.

— Any other manoeuvre may be described as a limited
maxillectomy and the surgeon must specify which
wall(s) to resect. It is customary to perform medial



maxillectomy with resection of the intersinonasal wall
in ethmoidal tumours which do not extend to the
mesostructure.

In tumours limited to 1 wall, in which a limited
maxillectomy is performed, an external approach may be
avoided and this procedure can be carried out through a
sub-labial incision or an endonasal approach. In the rest of
the cases, the access route will be a transfacial incision.
A Weber-Ferguson incision is the standard incision allowing
us to approach the medial wall and the palatodental plane
as well as the ethmoids if necessary. Should the carcinoma
require an approach to the floor of the eye socket, the incision
will be extended following the inferior palpebral sulcus, a
manoeuvre habitually causing post-operative palpebral
oedema. Should the approach be through the frontal sinus
or exenteration of the socket be performed, this will be
extended superiorly following the upper edge of the eye
socket or the superior palpebral sulcus, respectively.

The technical difficulty in the approach to these tumours
lies in the involvement of the posterior wall of the maxillary
sinus and invasion of the pterigomaxillary fossa. In these
cases a total maxillectomy may not be sufficient, with
tumoural remains in the posterosuperior margin of the
sinus; in these cases it is recommendable to perform a
radical maxillectomy including the resection of the
pterygoid apophysis and the pterygoid muscles. This
approach may be combined with a lateral approach in order
to obtain better visualization of the pterigomaxillary fossa
and the infratemporal fossa. Generally, these lateral routes
are used in the treatment of benign tumours. Classically,
malignant lesions infiltrating this region were considered
incurable, due to the extreme difficulty in obtaining
oncologically safe margins and the high morbility and
mortality associated with this surgical approach. Some
centres currently treat malignant tumours affecting this
region despite the high risk of local relapse. The number
of patients treated is small to be able to make an evaluation
of the results. On the other hand, the current edition of the
TNM-UICC considers maxillary and ethmoidal carcinomas
invading the infratemporal fossa or infiltrating the
pterygoid apophysis as resectable and potentially curable
lesions (T4a).!

These tumours may also be approached through midfacial
degloving so as to allow a degree of exposure similar to that
of transfacial approaches, with the possibility of carrying
out bilateral surgery and the absence of scars caused by
facial incisions, although all of this entails a slightly greater
surgery time.

Degloving allows the nasomaxillary complex to be
approached bilaterally, achieving a wide opening of the
maxillary sinus, visualizing the pyriform opening, the
septum, the anteroposterior ethmoid, the sphenoid, the
cavum and even, in modified approaches, the anterior skull
base.

In the case of cutaneous or orbital involvement, the use
of this approach would not be useful. The most common
complications are the anaesthesia or hypoaesthesia of the
infraorbital nerve and stenosis of the nasal vestibule.
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Most of the series uses this approach in the treatment of
benign tumours, basically inverted papillomas and
angiofibromas. Nonetheless, certain centres also use it in
malignant tumours, albeit in highly selective cases.”*”

In ethmoidal carcinomas, the same transfacial incisions
are used to approach the ethmoidal complex. Bearing in
mind the considerable percentage of the ethmoidal
carcinomas that invade the anterior skull base, approximately
40%,7%77 craniofacial resection has become a fundamental
element when there is infiltration of the lamina cribosa or
the roof of the ethmoid.

The technique of choice in the context of craniofacial
resection is Raveh’s subfrontal approach. Through a bicoronal
incision that allows the anterior frontal diploe to be extracted
together with the bony vault of the nasal pyramid, it is
possible to access the nasal fossa, ethmoid, sphenoid and
all of the skull base. Through this opening, good control is
achieved over the tumoural lesion and the adjacent territories.
It allows good repair of the structures at the skull base and
minimizes the traction of the frontal lobe during the
operation, all related with lower amounts of aesthetic impact.
At the end of the operation, the frontonasal bony segment
extracted previously is put back in place.

According to a recent multi-centric review” analyzing
different histological types of malignant tumours,
perioperative mortality was 4.7% with a complications rate
of 36%. Infection of the surgical wound, fistulae of
cerebrospinal fluid (CSF), meningitis, and pneumoencephalus
were the most frequent. These complications mainly occurred
in territories irradiated previously and in lesions affecting
the dura mater and/or the contents of the brain.

Endoscopic Approach

The number of publications on the resection of malignant
tumours using the endonasal endoscopic approach has
increased greatly in recent years.”*2

Evidently, this provides patients with a lower surgical
morbility and an improved post-operative quality of life
than with external approaches. However, despite the
excellent outcomes reported by some centres, similar on
occasion to external approaches, we must be very cautious
in the indications and in the selection of these patients.

Without a doubt, the greatest problem lies in the extreme
difficulty in achieving en bloc resection with oncologically
satisfactory margins. External approaches provide improved
visualization and control of the operating field, with greater
accessibility to the skull base, lachrymal route, frontal sinus,
and eye socket.

Stammberger et al*® understood that the involvement of
the dura mater should not be considered a contraindication
for the endoscopic approach and they effected resections of
up to a maximum size of 1 cm? on the surface. Patients
subjected to larger resections or with invasion of the brain’s
contents are candidates for a craniofacial approach providing
that the tumour is resectable.

The indication for this approach will in many cases depend
on the centre and the surgeon’s expertise but it is usually
applied to carcinomas of the nasoethmoidal complex without
involvement of the lamina cribosa and the roof of the ethmoid
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(T1-T2) and as palliative treatment for non-resectable
tumours. It may be extended to larger carcinomas. Lund et
al® performed resections of the bone at the level of the skull
base, including the dura mater when the tumour was close
toit, as well as resections of the periorbital area at the level
of the orbital complex, with excellent oncological outcomes.
They published 5-year disease-free survival rate of 72% in
15 adenocarcinomas (T1-T3) operated on with endoscopic
control. We will however need longer series to be able to
define clearly the absolute indications for this technique in
the treatment of sinonasal carcinomas.

The locations which are generally assumed to be
inaccessible for an endoscopic approach in the treatment of
these carcinomas are®®* the involvement of the frontal sinus,
especially if the lateral and / or posterior wall is/are affected;
the necessity of orbital exenteration; massive bilateral
involvement, and the infiltration of soft tissues on the facial
plane.

Some authors consider certain histological types, such as
adenoid cystic carcinoma, as an unfavourable situation for
performing an endoscopic approach due to perineural
growth.®

Another important element that must be considered is
the precarious nature of the sealing and the reconstruction
of the skull base in the endonasal approach vis-a-vis
transfacial approaches when the impairment is severe.

RADIOTHERAPY AND CHEMOTHERAPY

Practically all carcinomas receive radiotherapy as a
complement to surgery due to the difficulty in performing
en bloc extirpations and achieving safe resection margins
due to the proximity of the eye socket and the anterior skull
base, the results obtained with radiotherapy as the sole
treatment manoeuvre are poor with some exceptions.®*
Most of the centres use radiotherapy as a post-surgical
treatment, but it can also be used as a primary technique in
order to reserve surgery as a salvage option. The published
results are similar to those obtained with post-operative
radiotherapy, albeit the difficulty is greater through having
to work on an irradiated field.

Waldron et al*® published specific 5-year survival
percentages of 58% in 29 ethmoidal carcinomas using this
therapeutic sequence. The same authors confirmed their
good results in an extensive series of 110 carcinomas located
in the maxillary, with a survival rate of 43%.%

Some authors®” have used pre-operative radiotherapy as
a useful therapeutic option for the conservation of the eye
socket, by reducing the size of the tumour and, as in
consequence, the extension of surgery.

The introduction of new radiotherapy techniques
(stereotactic, hyperfractioned, intensity modulation) has
allowed the irradiation of more complex areas with
application of low doses to healthy surrounding tissues.
These have improved the effects of radiotherapy for treating
these tumours in combination with the other therapies.

Chemotherapy has traditionally been used as a palliative
treatment. However there is some evidence, according to
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recent publications,®® that the use of concomitant
chemotherapy and radiotherapy in treatment protocols may
improve the outcomes. It has been demonstrated that the
use of chemoradiotherapy is better than neoadjuvant
chemotherapy plus radiotherapy in the treatment of
advanced carcinomas in different head and neck locations.*

Unfortunately, carcinomas of the paranasal sinuses in
these meta-analyses represent a negligible percentage in
order to be able to extrapolate the results to this location.

In smaller studies, Lee et al®® showed excellent results in
local control and survival with locally advanced carcinomas
of the paranasal sinuses (mostly stage IV), treated with
chemotherapy followed by surgery and concomitant post-
operative chemotherapy, with 10-year survival rates of 56%.
Samant et al”! used radiochemotherapy as a curative therapy
followed by surgery in 19 patients with different carcinomas
of the paranasal sinuses, with a total 5-year survival over
50%. In some histologies such as sinonasal undifferentiated
carcinoma, good response to chemotherapy has been shown
to have promising results using induction chemotherapy
followed by chemoradiotherapy in some series.*

It has also been shown that the use of induction
chemotherapy reduces in high percentages the size of the
tumour, limits surgery and achieves conservation of the
contents of the eye socket. In this sense, Papadimitrakopoulou
et al* obtained a 2-year disease-free survival rate of 61%,
and preserved the contents of the eye socket in 88% of 23
carcinomas in advanced stages treated with intra-arterial
cisplatin and intravenous paclitaxel-ifosfamide. In future,
the publication of results with a larger number of patients
may confirm these promising results with non-surgical
therapies.

RESULTS BY TREATMENT APPLIED

The best results that have been published in both ethmoidal
and maxillary cases are from series using surgical treatment
associated with post-operative radiotherapy.

Tiwari et al”® showed higher percentages of survival in
the surgical group than in the group of patients treated with
chemoradiotherapy on an intend-to-treat basis in 35 patients
with carcinomas in the maxillary sinus (64% and 37%).
Paulino et al® obtained better local control of the disease
(59%) in the surgical group than in the group that received
radiotherapy (23%) in 48 patients with carcinomas located
in the maxillary area.

Lee et al compared 35 patients treated with radiotherapy
and 61 patients treated with surgery plus post-surgical
radiotherapy and obtained a 5-year survival rate of 0% in
the first group and 38% in the second.

Similar conclusions were obtained by Lee et al* in a multi-
variable survival analysis in which they showed that the
initial treatment is an important and independent prognostic
factor in favour surgery plus radiotherapy (relative risk
[RR], 0.52) with respect to radiotherapy as the only
therapeutic manoeuvre.

Other studies®” analyzed the role of the surgery as the
sole treatment in the handling of these patients. They have



compared the results obtained in the use of surgical treatment
against the rest of the therapeutic modalities and obtain
better survival values with surgery, without any evidence
of improved local control through the use of post-operative
radiotherapy.”

All these results must be valued with caution, basically
due to the considerable bias in patient selection. These
publications do not randomly compare treatment groups
but are retrospective studies in which, generally speaking,
the tumours treated with surgery are tumours with better
expectations of radicality than those which do not include
surgical treatment in their therapeutic sequence. Patients
treated solely with surgery without post-surgical radiotherapy
mostly present lesions in the initial stages, and it is reasonable
that they should obtain better outcomes than the rest.

In conclusion, treatment of carcinomas in paranasal sinuses
should include surgical treatment in association with
radiotherapy in a large majority of patients. Should any of
these lesions be identified in early stages, particularly
carcinomas classified as T1, it might be possible to assess
the use of surgery as the sole therapy. Unfortunately, this is
an infrequent situation in carcinomas of the paranasal sinuses.

MANAGEMENT OF THE EYE SOCKET

Involvement of the eye socket is a possibility in the course
of ethmoidal carcinomas and maxillary carcinomas.

The percentage of orbital invasion is extremely variable
depending on the different series, mainly because of the
wide spectrum covered by the expression “orbital invasion,”
which ranges from the minimal erosion of the lamina
papyracea to the involvement of the eye itself.

Ianneti et al*® analyzed orbital invasion in a series of 29
malignant ethmoidal tumours. Of these, 82% had invasion
of the eye socket; in 24% of cases, infiltrating only the medial
wall and in the remaining 58%, invading the fat, muscle or
orbital cone.

Carrau et al”” found that 36% of squamous carcinomas
located in the paranasal sinuses penetrates the bony plane
with or without invasion of the anterior orbital content.

Blanch et al,”® in a series of 125 malignant tumours, mostly
carcinomas of the paranasal sinuses, observed 25% of orbital
involvement at the moment of the diagnosis, and 7% had
invasion of the eyeball. The indications for orbital
exenteration have evolved notably in the last few decades.
Most authors currently accept the following situations as
absolute indications peforming exeresis: the involvement
of orbital fat or muscle, the invasion of the orbital cone and
the infiltration of the conjunctiva or the sclerotic vein.

More controversial is which surgical manoeuvre to use
when the periorbital area is infiltrated. As with the dura
mater at the skull base, the periorbital area is an effective
barrier against invasion of the orbital content by the
carcinoma. Nonetheless, Scott-McCary et al¥” showed that
the orbital periosteum is not the last anatomical barrier, there
is another thin fascia around the periocular fat other than
the periorbital area. In their studies, they confirmed that,
when this periocular fascia was not infiltrated, the
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conservation of the socket was justified despite the
involvement of the periorbital area.

In 66 patients with sinonasal carcinomas, Imola et al’®
showed that the group of patients presenting infiltration of
the periorbital area and whose orbital content was conserved
did not have more recurrences than the group whose eye
was subjected to exenteration due to involvement of the fat
or muscle of the eye socket (30% and 33%); they only had
1% of non-functional eyes as a consequence of surgery or
treatment with coadjuvant radiotherapy. Different authors
have confirmed these results in their series.”*

Despite the evident improvement in radiodiagnostic
techniques, these are still limited when it comes to
determining precisely if the carcinoma infiltrates the
periorbital area or is merely in contact with it. This often
entails a decision that needs to be taken in the operating
room after intra-operative confirmation.

MANAGEMENT OF THE GANGLIA

The presence of adenopathies at the moment of diagnosis
is low, between 2% and 12%,%%*1%01%! and generally occurs
in squamous carcinomas or undifferentiated carcinomas
located in the maxillary sinus. Regional recurrence is also
low and varies from 5% to 15%.51011%4

Therefore, in view of these data, most centres do not
perform prophylactic treatment of the gangliar chains.
Nonetheless, in some series of patients with squamous or
undifferentiated carcinomas of the maxillary sinus, clearly
higher percentages have been published.®'® They report
between 29% and 38% of gangliar relapses in untreated NO
patients and recommend, in consequence, prophylactic
gangliar treatment, especially in certain circumstances such
as involvement of the alveola, infiltration of soft tissues in
the cheek or in histologically poorly differentiated tumours
that invade the nasopharynx.'®

Albeit infrequent, the appearance of gangliar involvement
entails a considerable worsening of the prognosis.

Most series present loco-regional 5-year survival values
of less than 15% if there is gangliar involvement at the
moment of the diagnosis. In an analysis of 97 patients with
carcinomas located in the maxillary area, Lee et al'® detected
a total 5-year survival rate of 40% in the group of patients
with regional control versus 8% of the group with gangliar
involvement at the moment of diagnosis or after a relapse
involving the ganglia.

In conclusion, gangliar involvement at the moment of
diagnosis or in the course of the disease is infrequent in the
vast majority of the series published, thus justifying not
treating gangliar chains prophylactically.
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