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Abstract

Background and obj ect ives:  Lesions involving the paranasal sinuses and the anterior cranial 

base at  the same t ime are not  unusual. These diseases have dif ferent  features. The aim of this 

study is to set  out  the part icularit ies of the non-malignant  lesions involving both zones.

Mat erial  and met hods:  Ret rospect ive study of 32 pat ients between 1986 and 2007 diagnosed 

with: non-malignant tumours (31.2%), tumour-like lesions (3.1%), ibrous-osseous lesions 
(12.5%), congenital or acquired malformat ions (18.7%), and infect ious diseases (34.3%). We 

analyse the diagnost ic imaging, the t reatment , and the pathogen mechanism.

Result s:  Only 6 of 43 osteomas involved the paranasal sinuses and anterior cranial fossa 

(13.04%): 3 cases have developed meningit is and 1 developed a pneumocephalus. Two cases 

are meningiomas: 1 was asymptomat ic and the other one caused dest ruct ion of the subtotal 

frontal bone. A giant  haemangioma associated with Klippel-Trenaunay syndrome is t reated by 

combined craniofacial approach. The ibrous-osseous lesions were speciically ibrous dysplasia 
and affected the ethmoides. The encephalocele were predominat ing in the malformat ions 

group, 2 were diagnosed after repeated meningit is. Eleven cases are inclluded by infect ion: 

10 cases caused osteomyelit is and the eleventh is a pat ient  with a mucormycosis. Surgery 

has been used in 84.3% of the cases: frontal craniotomy 37%, combined craniofacial approach 

18.5%, sub-frontal approach 18.5%, osteoplast ic technique 18.5%, lateronasal approach 3.7%, 

endonasal microscopic resect ion 3.7%.

Conclusions:  In this study the diagnosis, extension, and surgical management  were supported in 

the imaging. A closed separat ion between the anterior cranial fossa and the sinus is necessary 

after the resection. The reconstruction was performed using a pedicled pericranial lap and 
t itanium mesh in most  of the cases.

© 2008 Elsevier España, S.L. All rights reserved.
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Introduction

Otorhinolaryngological processes involving the anterior 
cranial fossa (ACF) are generally malignant  tumours. These 
frequent ly invade the ACF, with possible involvement  of 
the meninges and/ or cerebral t issue. The invasion occurs 
either due to the originat ing site (as in the case of olfactory 
neuroblastoma) or because they spread to the skull base 
from the nasoparanasal territory.

In this paper, we propose to highlight  the diversity, 
peculiarit ies and frequency with which non-malignant  
nasoparanasal diseases affect  the ACF. These condit ions, 
taken individually, are unusual but , if  the various types are 
added together, they come to a considerable number. They 
usually pose serious dificulties in diagnosis, therapeutic 
indicat ion, and t reatment  execut ion.

The purpose of this paper is not  to relate the dist ribut ion 
by gender, age ranges, or a detailed clinical descript ion of 
the various processes as these are perfect ly well known 
and have been extensively published in classical and 
current  art icles.1-6 We intend to set  out  the wide range of 
il lnesses potent ially involving 2 regions simultaneously, the 
pathogenic mechanism for their combined natural history 
and the t reatment  system used.

Careful considerat ion has been given to the inclusion and 
exclusion criteria, which have fundamentally been chosen 
to make the paper as homogeneous as possible. The cases 
we included are: benign tumours, pseudotumours, ibro-
osseal disorders, congenital or acquired malformat ions, and 
infect ious complicat ions.

Lesiones no malignas que implican a senos paranasales y fosa craneal anterior

Resumen

Int roducción y obj et ivos:  No son raras las lesiones que implican conj untamente el territorio 

nasoparanasal y la fosa craneal anterior. Son enfermedades de dist inta naturaleza. El obj et ivo 

de este t rabaj o es exponer las peculiaridades con las que alteraciones no malignas afectan a 

ambas regiones.

Mét odos: Deinimos los criterios de inclusión y exclusión. Se incluyen 32 casos (1986-2007): tu-

mores benignos (31,2 %), seudotumores (3,1 %), trastornos ibroóseos (12,5 %), malformaciones 
congénitas o adquiridas (18,7 %) y enfermedades infecciosas (34,3 %). Se analizan los medios de 

diagnóstico por imagen, el mecanismo patogénico evolutivo y el tratamiento.
Result ados:  De 43 osteomas considerados, 6 afectaban a la fosa craneal anterior (13,04 %);  

3 desarrollaron paquimeningit is y uno, neumoencéfalo. De 2 meningiomas, uno era asintomát i-

co y el otro producía destrucción subtotal del hueso frontal. Un hemangioma gigante, dentro 
de un síndrome de Klippel Trenaunay, se t rata por t ratamiento combinado craneofacial.  Los 

trastornos ibroóseos son especíicamente displasias ibrosas, afectan al techo del etmoides. 
En malformaciones, predominan los meningoencefaloceles, de los que 2 se diagnost icaron t ras 

meningit is recidivantes. De 11 pacientes incluidos por infecciones, 10 tenían en común el de-

sarrollo de osteomielit is frontal,  el undécimo es una paciente con mucormicosis. Realizamos 

t ratamiento quirúrgico en el 84,3 %: craneotomía frontal (37 %), t ratamiento combinado cra-

neofacial (18,5 %), t ratamiento subfrontal (18,5 %), técnica osteoplást ica (18,5 %), t ratamiento 

paralateronasal (3,7 %) y cirugía microscópica endonasal (3,7 %).
Conclusiones: El diagnóstico, la extensión lesional y la planiicación del tratamiento se apoyan 
principalmente en estudios de imagen. El objetivo principal del tratamiento, tras la resolución 
de las lesiones, es la separación estanca de FCA y senos. El colgajo pediculado de pericráneo y 
la osteosíntesis con miniplacas son de elección en el tiempo de reconstrucción.

© 2008 Elsevier España, S.L. Todos los derechos reservados.
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In the discussion sect ion below, reference will be made 
to several facts that  led us to analyze these illnesses as a 
single group. Is there any rat ionale for appropriate j oint  
publicat ion of apparent ly heterogeneous cases? We decided 
to consider them together as they share the site in which 
the condit ion arises; they always t rigger largely similar signs 
and symptoms; in all cases, imaging studies are of decisive 
importance to determine the scope; and because there are 
similarit ies in the design of the surgical techniques to be 
used, both in exeresis and in repair stages.

Methods

This study covers a total of 32 cases t reated by the 
authors (1986-2007). They are pat ients with non-malignant  
nasoparanasal il lnesses involving their ACF, either 
simultaneously or in the course of it s natural history. The 
techniques mainly used have been computerized tomography 
(CT) scans and convent ional radiology images; occasionally, 
magnet ic resonance imaging (MRI) and/ or angiography 
have been used and, in a couple of cases, scint igraphy as 
they were fundamental for the diagnosis, as well as for the 
study of the extension and t reatment  design. The following 
inclusion and exclusion criteria were applied.

The ACF was deemed to be involved when the disease 
studied caused dest ruct ion of the bony walls separat ing the 
cranial cavity of the nasal fossae or the paranasal sinuses. In 
this situat ion, the cent ral nervous system (CNS) is frequent ly 
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involved, although meningeal or cerebral lesions were not  
an essent ial criterion for inclusion of the case.

We included benign tumours (31.2%), pseudotumours 
(3.1%), ibro-osseal disorders (12.5%), congenital or 
acquired malformat ions (18.7%), and infect ious diseases 
(34.3%) (Table).

Malignant  tumours were excluded. We also excluded 
situat ions arising out  of complicat ions following a 
nasoparanasal or neurosurgical procedure, such as iat rogenic 
istulae of the cerebrospinal luid (CSF), septic situations in 
the CNS after surgery, etc.

In each group of il lnesses, we included the cases only 
when they involved the ACF, discarding those with the 
same diagnosis if  they did not  meet  this or any other of 
the inclusion criteria. For example, out  of a total of  
43 osteomas considered, only 6 affected the ACF (13.04%); 
of the 7 frontoethmoidal mucoceles reviewed, only 1 pat ient  
met  the inclusion criteria; 1 pat ient  with osteomyelit is of 
the frontal sinus was excluded because it  occurred post -
surgically (the infect ion occurred in the reconst ruct ion of a 
frontal craniotomy).

The surgical techniques used, referred to in detail below, 
are the normal ones in craniofacial surgery. We current ly 
immobilize the cranium with a twin-support  bone puncture 

headrest . We used a Midas Rex® compressed-gas turbine to 
drive the self-braking craniotome, the piercing saw and the 
duraguard saw. For osteosynthesis, we occasionally used 
silk or steel thread and usually t itanium miniplaques; to 
hold the craniotomy lap, we currently use Cranioix®.

Results

Benign tumours

The cases included amounted to 10: 6 frontal osteomas, 
2 frontal meningiomas, 1 haemangioma, and 1 j uvenile 
nasopharyngeal angioibroma.

1.    Pachymeningit is was present  in 3 of the osteomas; in 
2 cases, it  was caused by dest ruct ion of the posterior 
table of the frontal sinus and in the other, in which 
the tumour obst ructed the infundibulum, it  was due to 
sinusit is and dif fusion into the ACF, with slight  erosion 
of the bony wall.

       Since the tumour produced a small dehiscence on the 
posterior wall of the sinus in one of the other frontal 
osteomas, it  led to the onset  of a pneumoencephalus 

Table  Analysis of the 32 cases t reated by the authors

Clinical cases     

 

  CNS lesions  Surgical  

t reatment

 Reintervent ions 

Benign tumours 10 

(31.2%)

Osteoma 6 Pachymeningit is 3 Sub-frontal 

t reatment

4

Meningioma 2 Pneumoencephalus 1 Osteoplast ic 

technique

3

Haemangioma 1 Loss of eyesight 1 Frontal 

craniotomy

1

JNA 1 Combined 

t reatment

1

Pseudotumours 1 (3.1%) Mucocele 1 0 Osteoplast ic 

technique

1

Fibro-osseal disorder 4 

(12.5%)

Fibrous dysplasia 4 0 Combined 

t reatment

2 1

Sub-frontal 

t reatment

1

Paralateronasal 1

Malformat ions 6 

(18.7%)

Meningo-encephalocele 4 Meningit is 4 Combined 

t reatment

2

Fistula 2 Int ranasal 

t reatment

1

Infect ious diseases 11 

(34.3%)

Osteomyelit is 10 Ext radural abscess 2 Craniotomy on 

demand

9 3

Mucormycosis 1 Meningit is 1 Osteoplast ic 

technique

1

Cerebral abscess 1

Global (death) 1

N=32 14 (43.7%) 27 (84.3%) 4 (6.6%)

CNS indicates central nervous system; JNA, juvenile nasopharyngeal angioibroma.



12 Gil-Carcedo E et  al

through admission of air into the ACF through a valve 
effect (Figure 1). In a ifth case, there was major 
dest ruct ion of the posterior table and massive bilateral 
invasion of the orbits, including loss of sight  in one 
eye. The sixth case was an asymptomat ic bone tumour 

(incidentaloma), seated on the posterior table of the 
frontal sinus and growing solely towards the cranial 
cavity (Figure 2).

       In all cases, the convent ional radiology images and 
the CT scan clearly showed the tumour’s topographical 
dist ribut ion. The involvement  of the CNS was clear in 
the images from the pneumoencephalus case and was 
conirmed in the rest during the procedure.

       Three cases were operated on using the frontal sinus 
osteoplast ic technique, 2 with a sub-frontal approach 
(basal bifrontal),  and the sixth was subj ected to a wide 
frontal craniotomy.

2.    The 2 meningiomas were delimited using CT and 
MRI scans. One was an ext raordinarily large tumour 
originat ing in the frontal sinuses, causing maj or external 
deformity and widely dest roying the bone st ructure 
of these sinuses (Figure 3); after resect ion, complex 
reconst ruct ion was required on the dura mater (fascia 
graft plus pediculate pericranial lap) and the cranial 
vault  (cleft  cranial vault ).  The other was an meningioma 
arising out of the loor of the ACF, affecting the left 
f rontal sinus in it s growth. Its t reatment  was init ially 
surgical, via the sub-frontal route.

3.    One of the cases was ext remely rare: a giant  haemangioma 
within a Klippel-Trenaunay syndrome. CT, MRI, angioMRI, 
and angiography (for embolizat ion) determined its 
extension and the vascularizat ion of the neoformat ion 
(Figure 4). The tumour occupied a considerable space 
within the superst ructure and mesost ructure of the 
face, and largely dest royed the anterior skull base. 
Surgery required a combined craniofacial approach.

4.   The juvenile nasopharyngeal angioibroma we included 
is topographically a type I tumour and clinically a type III 
Sánchez Marle tumour.7 It  occupied the cavum, choanae, 
nasal fossae, posterior ethmoid, and the sphenoidal sinus 
on the right , with int romission into and compression of 
the cavernous sinus. It  penet rated extensively into the 
ACF. He was operated on at  another cent re, where an 
unspeciied combined lateral treatment was applied. 
We saw the pat ient  at  the ER 1 year after the procedure 
due to a relapse with massive epistaxis. We are unaware 
of the pat ient ’s subsequent  progress.

Pseudotumours

Only 1 idiopathic frontal mucocele (without  any history of 
t rauma, surgery, or sepsis) met  the inclusion criteria. It  
appeared clinically with exophthalmia/ laterophthalmia. 
The CT imaging detected penet rat ion into the ACF through 
compression of the posterior wall of the sinus. The 
osteoplast ic technique was used in the procedure.

Fibro-osseal disorders

We considered 4 cases of ethmoidal or nasofrontoethmoidal 
ibrous dysplasia. In all of them, using conventional x-rays and 
CT, it  was possible to identify more or less extensive involvement  
of the lamina cribosa and the roof of the ethmoid, with 
displacement of the dysplasic mass into the ACF. The procedure 
used on 2 of the cases was a combined craniofacial technique8 
(one of them with a diagnosis of osteoma had been operated 
on twice previously and an external frontoethmoidectomy 

Figure 2  Axial computerized tomography scan of an osteoma of 

the posterior table of the frontal sinus. It is growing speciically 
towards the anterior cranial fossa. Its main axis (A-B) measures 

18.8 mm, and its perpendicular (C-D) 11.4 mm.

Figure 1  In t he sagit t al  (A) and coronal  (B) comput erized 

tomography scans, the arrow indicates the osteoma producing 

the pneumoencephalus.

B

A
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had been performed) (Figure 5), and another was t reated 
using a sub-frontal procedure; 3 pat ients were lesion-free, 
with follow-up ranging from 22 months to 20 years. The 
fourth case, operated on using a paralateronasal procedure 
with microscopic/ endoscopic support , has an ethmoidal-
sphenoidal remnant  of dysplasia that  has not  increased 
during the 5 years of follow-up.

Congenital or acquired malformations

We have 6 cases involving malformat ions: 4 pat ients with 
meningoencephalocele and 2 with CSF istulae.

Of the meningoencephalocele cases, 3 occurred in 
children and 1 in an adult .  In 2 of the children, the diagnosis 
was reached after recurrent  meningit is; in 1, in addit ion 
to standard imaging techniques, a scint igraphy examinat ion 
was performed (Figure 6). Of these meningoencephaloceles, 
2 were operated on using a combined t reatment ,9 the adult  
was subj ected to an endonasal technique, the fourth did not  
accept  t reatment  and we are unaware of the subsequent  
status.

Of the 2 patients with cranionasal istulae and liquorrhea, 
1 is idiopathic, possibly congenital;  he developed meningit is 
3 t imes prior to diagnosis. The other case was due to t rauma 
and was diagnosed 2 years after the accident  causing the 
t rauma when meningit is occurred after a sinonasal cold. 
Only in this second case did we obtain reliable topographical 
assistance through the CT scans. Both received t reatment  
through frontal craniotomy.

Infectious diseases

The most  frequent  lesion was osteomyelit is of the frontal 
sinus. Of the 11 pat ients included due to infect ion, 10 shared 
this symptom of osteomyelit is of the frontal sinus,6 while 
the eleventh presented mucormycosis. CT scans were the 
imaging technique most  commonly used.

1.    In 2 pat ients there was co-existence of frontal sinusit is 
and osteomyelit is with bone damage, including the 
anterior and posterior tables of the frontal sinuses. 
Despite the endocranial invasion, there was no 
involvement  of the CNS. No Pot t ’s puffy tumours 
were seen. In both pat ients, the osteomyelit ic bone 
was ext irpated as required, with reconst ruct ion and 
exclusion/ cranializat ion of the frontal sinus.

2.    Five pat ients had Pot t ’s puffy tumour (Figure 7), with 
osteomyelit is of the anterior table and lesion of the 
posterior table. Of these, 2 were admit ted through the 
emergency room with fever and stupor; in 1 case, the 
existence of bacterial meningitis was conirmed and, 
in the other, ext radural abscess and pachymeningit is. 
A third presented slow progression; on the CT scan and 
during the procedure, lysis of the frontal sinus was 
observed due to osteomyelit is and ext radural abscess. 
The other 2 pat ients with Pot t ’s puffy tumour showed 
no involvement  of the CNS.

       In all 5, in addit ion to ant ibiot ic t reatment , the 
osteomyelit ic bone was ext irpated as required, with 

Figure 3  A. Sagit tal magnet ic resonance image of a large frontal meningioma. B and C. Exposure of the meningioma.

A B C

Figure 4  Craniofacial angioma in a case of Klippel-Trenaunay syndrome.

A B C
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reconst ruct ion and exclusion/ cranializat ion of the 
frontal sinus. One required reintervent ion.

3.    Due to their special characterist ics, we feel it  is 
appropriate to individualize the 3 remaining cases of 
osteomyelit is.
One was a young female pat ient  with acquired 
immunodeiciency syndrome. She presented with 
acute frontal sinusit is, osteomyelit is and Pot t ’s puffy 
tumour (Figure 8). Minimal conluent areas of frontal 
osteomyelit is were observed on CT scans. As t reatment , 
the osteomyelit ic bone was resected and t reated 
with ant ibiot ics after an ant ibiogram. The condit ion 
recurred 1 month later and a second procedure had to 
be scheduled. The pat ient  remains asymptomat ic after 
6 months’  follow-up.
One pat ient  who presented ASA t riad (Ferdinand Vidal’s 
disease) had previously been operated 3 t imes using 
nasal endoscopic surgery, but  cont inued to have a 
frontal sinus obst ructed with purulent  content . Sub-
total dest ruct ion of the roof of the orbit  occurred due 
to osteomyelit is (Figure 9) and there was erosion of the 
posterior table of the frontal sinus with communicat ion 
into the ACF. After a irst procedure, he had a relapse 

with purulent  accumulat ion in the orbit  and severe 
exophthalmia. During the reintervent ion, the roof of the 
orbit  was reconst ructed with a pediculate pericranial 
lap. The patient continues to be asymptomatic after 20 
months of follow-up.
In a chronic left  frontal sinusit is, a cerebral abscess 
developed in the right  frontal lobe. To explain the 
pathogenesis of this case, we have suggested a route 
that begins with the conirmed osteomyelitic destruction 
of the posterior wall of the left  frontal sinus, followed 
by an asymptomat ic bilateral ext radural abscess, giving 
rise to a frontal cerebral abscess on the other side. The 
pat ient  was operated on using a sub-frontal approach; 
the cerebral abscess remit ted with puncture and 
aspirat ion together with medical t reatment . 10

4.   A 68-year-old female diabet ic, under t reatment for acute 
sinusit is, was admit ted as she did not respond to treatment  
and after onset of epistaxis and bilateral exophthalmia. 
Biopsy samples were taken from blackish necrot ic masses 
in both nasal fossae and a diagnosis of mucormycosis was 
established. The CT scan revealed extensive invasion of 
both orbits and the ACF. She was treated with amphotericin. 
She died 12 days after admission.

Figure 5  A. Computerized tomography scan showing ibrous 
dysplasia of  the ethmoid. B. Combined craniofacial t reatment  

to resect a relapsed ibrous dysplasia of the ethmoid (1986), 
possibly the irst combined craniofacial treatment published by 
a Spanish author.8

A

B

Figure 6  A.  Note t he severe hypertelorism in a girl  wit h 

meningoencephalocele. 9 B.  The malformat ion (arrows) is 

clearly observed in the technet ium 99m scint igraphy.

A

B
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Figure 7  A. The arrow points to a Pot t ’s puffy tumour in a 17-year-old male. B. Stuporous pat ient  in a case of osteomyelit is with a 

istulized Pott’s puffy tumour complicate by meningitis. C. Fistulized Pott’s puffy tumour, showing purulent secretion between the 
eyebrow and the upper eyelid.

B

except ion is the pneumoencephalus case (Figure 1), in 
which the alterat ion of the CNS is mechanical and not  due 
to the infect ious component .

We performed surgery in 27 cases (84.3%): 10 frontal 
craniotomy on demand (37%), 5 with a combined craniofacial 
t reatment  (18.5%), 5 with sub-frontal t reatment  (18.5%), 
5 with the osteoplast ic technique on the frontal sinus 
(18.5%), 1 with paralateronasal t reatment  (3.7%), and  
1 with int ranasal microscopic surgery (3.7%).

Figure 8  Young pat ient  wit h AIDS.  A.  The arrow shows t he Pot t ’s puf fy t umour.  B.  Ost eomyel i t ic lysis of  t he f ront al  sinus.  

C. Specimen after ext ract ion of the inj ured bone.

A

C

In all cases, the CT scans and, complementarily, 
convent ional radiology were the imaging systems chosen to 
deine the scope of the disease. In addition, other methods 
have been used from t ime to t ime and MRI studies were 
useful to qualify the CNS lesions, where present .

Of the 32 cases presented, 14 (43.7%) had lesions in the 
CNS, arising due to infect ion of the st ructures originat ing 
in germs from the nasal fossae and the paranasal sinuses 
(meningit is, ext radural abscess, cerebral abscess). The 

BA

C
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In 12 cases, the procedure was performed through a 
bitemporal coronal incision; in 13, a unilateral or bilateral 
ciliary incision; in 1, a paralateronasal incision; and other 
incisions in one other.

For reconstruction, we used a pediculate pericranial lap 
in 11 cases; we carried out  obst ruct ion of the frontonasal 
duct  and cranializat ion of the frontal sinus in 12 cases; 
reconst ruct ion of the posterior wall of the frontal sinus 
and the osteoplastic lap, maintaining natural aeration of 
the sinus in 7 cases; repair required cleft  cranial vault  in 
6 cases, and an int ranasal repair in 1 case. Osteosynthesis 
was habitually achieved with t itanium miniplaques and 
craniotomies have lately been resolved with Cranioix® on 
the oriices left by the craniotome.

Discussion

In the literature reviewed, we have not  found any paper 
gathering pat ients with the same characterist ics as those 
required for inclusion in this series. The quest ion may be 
raised as to whether the j oint  publicat ion of apparent ly 
heterogeneous cases can justiied or is appropriate. We feel 
that  there is such a rat ionale and this is defended in the 
next  4 paragraphs.

In classical anatomy, the sinuses and the ACF are well 
deined and are paired in clinical practice. In the study 
of the diseases affect ing the frontal or ethmoid sinuses or 
the nasal fossae, one of the main concerns is to determine 
whether or not  the lesion includes the skull base. Many of 
the ent it ies we studied are t reated by otorhinolaryngologists 
or neurosurgeons without  regard for specialit ies, but  the 
correct  procedure would be for j oint  t reatment  taking into 
account  both viewpoints.

In all these illnesses, the natural history of the process 
and the clinical symptoms should be considered, but  the 
imaging studies (most ly CT) are of fundamental relevance, 
since these give the main guidance as to the situat ion in each 
case. Without  ignoring other helpful diagnost ic methods, 
imaging considers both regions as complementary units.

In these processes, albeit  not  obligatorily, t reatment  
is generally surgical, either using endoscopic surgery, 

or an osteoplast ic technique on the frontal sinus, a sub-
frontal approach (basal bifrontal),  frontal craniotomy, 
or a combined craniofacial approach. In these cases, the 
prognosis in terms of survival is bet ter than in the t reatment  
of malignant  tumours in the same locat ion; however, the 
funct ional prognosis, aesthet ic outcome and the chances of 
creat ing morbidity are very similar.

In all of the t reatment  methods, one fact  always appears 
as a constant  and inescapable realit y: resolving the il lness 
necessarily requires achievement  of total separat ion 
between both regions. Safely separat ing the nasoparanasal 
territory from the ACF is an imperative to avoid CSF istulae, 
CNS infect ions or recurrences of the process.

Why exclude from this analysis malignant  tumours and 
post -surgical complicat ions affect ing these regions? We 
consider it  is appropriate to exclude these complaints as 
they have a different clinical proile an prognosis from what 
is being dealt  with here.

Another point  to be discussed is whether the involvement  
of the ACF in these processes forms part  of a whole, 
namely the il lness in quest ion, and whether the ACF’s 
part icipat ion should be considered as a complicat ion of an 
otorhinolaryngological condit ion or if  both possibilit ies are 
viable. Although the irst hypothesis is the most appropriate 
in most  cases, every pat ient  needs to have an individual 
interpretat ion.

If  we analyze the osteomas, we can see that , among our 
cases, 13.04% affected the ACF, a percentage that  would 
undoubtedly be higher if  the disease were left  to run its 
course.11 We have presented cases of int racranial infect ions 
produced by osteomas, similar to those in other published 
studies.12-14 We included one rare case of pneumoencephalus 
(Figure 1), an ent ity for which there are also previous 
publicat ions.15-17 We tend to believe that  ACF involvement  is 
a complicat ion of the progression of the osteoma, but  this 
is not  always so: in one of the cases, the tumour developed 
in the posterior table of the frontal sinus and grew solely 
towards the endocranium (Figure 2).

Frontal sinusit is is a frequent  process with out -pat ient  
t reatment  for which we do not  have reliable stat ist ical 
data; for this reason, we are unable to calculate the 
percentage of sinusit is cases that  end up affect ing the ACF. 
In the infect ions included in this paper, we have seen that  
the anterior and posterior tables of the sinus are generally 
affected more or less simultaneously,6 except  for one case 
in which the bone lysis capriciously affected the posterior 
table and the roof of the orbit  very extensively, yet  leaving 
the anterior table pract ically unharmed (Figure 9). It  is 
st riking that  no thrombophlebit is of the longitudinal sinus 
has been identiied in any case.

The variety of surgical t reatments used does not  include 
nasal endoscopic t reatment , a therapy used by several 
authors.18,19 This technique has revolut ionized the indicat ion 
of t reatments in the nasoparanasal territory when there 
are no lesions in the contents of the ACF20 and also where 
these do exist , but  only in selected cases.21,22 It  may be a 
method of choice in congenital or acquired malformat ions23 
and in the marsupializat ion of mucoceles. We feel that  
an occasional selected case in our series might  have been 
t reated with endoscopic surgery, but  in the oldest  cases this 
had not  been performed well and in the most  recent  ones 
we think that  the exeresis and reconst ruct ion stages have 

Figure 9  Ost eomyel i t is of  t he f ront al  sinus in a Fardinand 

Vidal  syndrome.  The eyebal l  can be seen f rom t he ant erior 

cranial fossa through the maj or dest ruct ion of  the roof  of  the 

orbit .



Non-malignant  lesions involving the paranasal sinuses and anterior skull base 17

been more effect ive and safer with open procedures. The 
case of osteoma of the posterior table of the frontal sinus 
growing towards the ACF (Figure 2) was recent ly resolved 
using frontal craniotomy, as we were of the opinion that  
endoscopic resect ion would have been unfeasible, or at  
least  more complex, and likelier to create morbidity.

We have used both bitemporal coronal or ciliary incisions 
without  dist inct ion, as both may be appropriate. Our current  
tendency, as in recent  literature, is to use the coronal 
incision in most  cases,24 especially because it  is essent ial to 
obtain a pericranial lap.

The most  important  thing in all the procedures is to ensure 
a perfect  seal separat ing the ACF from the nasal fossae and 
paranasal sinuses. Like a maj ority of authors,24,25 we feel 
that the pediculate pericranial lap is the best system in a 
high percentage of cases. This lap is simple, powerful and 
has guaranteed vascularizat ion; we have generally used it  
to repair the defect  in the ACF and, in one pat ient , for the 
reconst ruct ion of the roof of the orbit .  In most  cases, it  is 
the most suitable, ahead of the temporal muscle lap or 
free microvascular laps. The exclusive use of pericranial 
lap, without any addition of autologous free bone or other 
materials, is very effect ive and shows no tendency towards 
dehiscence or infect ion.

When the lesion on the posterior wall of the frontal sinus 
is small,  it  can be repaired, and the st ructure of the frontal 
sinus preserved to allow natural vent ilat ion.26

The most  frequent  morbidity encountered after the surgical 
procedure was infection. Unlike other ACF treatments in 
which penet rat ion of the frontal sinuses is avoided,27 in the 
cases we have studied penet rat ion into the fossae or sinuses 
is constant ly present  and for this reason carefully planned 
ant isept ic prophylaxis is required. Regard must  also be had 
for other complicat ions, the scrupulous rehabilitat ion of 
the face’s appearance avoids ant i-aesthet ic results. The use 
of the most appropriate cutaneous incision, cleanly deined 
osteotomies (using a Midas Rex st raight  or protected saw) 
and the performance of precise osteosynthesis all generally 
provide a good aesthet ic outcome.

In all cases, we considered it  important  to involve a 
neurosurgeon in the pat ient ’s t reatment . A neurosurgeon’s 
opinion on the need for and durat ion of a lumbar shunt , 
collaborat ion in the operat ion, where necessary, and 
part icipat ion in all stages of the post -operat ive follow-up 
help to ensure bet ter progress for pat ients.

Conclusions

There is a considerable group of non-malignant  diseases that  
simultaneously affect  the nasoparanasal territory and the 
ACF. The most  frequent  are benign tumours and infect ions.

Imaging studies are essent ial for the diagnosis, analyzing 
extension and planning t reatment .

The interpretat ion of the clinical situat ion and the 
design of therapy have to be approached j oint ly by the 
otorhinolaryngological and neurosurgery departments. The 
t reatment  of the dif ferent  cases considered has many points 
in common. Both t reatment  and the reconst ruct ion must  be 
designed individually for each case.

The main goal of t reatment  is the perfect  separat ion 
of the ACF and the nasoparanasal territory. Pediculate 

pericranial laps and osteosynthesis with miniplaques are 
the techniques of choice for the reconst ruct ion phase.
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