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Introduction

Osteomas are the most common fi bro-osseous lesions of 

the head and neck region, affecting mainly the mandible, and 

represent the most frequent benign tumour of the paranasal 

sinuses [1], with an incidence of 0.6 % [2]. Compact osteomas 

are the most diffused type of osteoma found in the skull, 

while osteoid osteomas are rarely found in the same district. 

Osteomas could be found in frontal sinus, maxillary and 

sphenoid sinus. Frequently located in ethmoidal cells and 

lamina cribrosa. Posterior skull base osteomas are extremely 

rare [3]. The average age of onset of the disease is usually 50 

years, with a ratio M/F: 2:1 [4].

These lesions origin from the bone tissue and they have the 
capability of synthesizing bony-like tissue. 

Osteomas are generally asymptomatic and the diagnosis 
is often accidental, during paranasal sinus CT evaluation 
performed for other reasons. About 3% of all paranasal sinus CT 
scans show osteomas, which can be easily diagnosed because 
of their peculiar radiological aspect [5].

Osteomas appears like homogeneous well-circumscribed 
masses, with high density, attached with a narrow pedicle to the 
adjacent, normal bone. Osteoid osteoma can be distinguished 
from compact osteoma at the imaging, due to its hollow central 
cavity, called nidus, surrounded by a halo of reactive sclerotic 
bone which is distinctly visible on CT scans. 

Abstract

Osteoma is a rare benign lesion of the skull, with an incidence of 0.6% of all benign tumours of 
paranasal sinuses. It is commonly asymptomatic, and mostly diagnosed incidentally at the imaging. The 
most frequent disturbs are: headache, nasal discharge and symptoms of infl ammation.

Osteoma is often associated with nasal polyposis and mucocele, which are usually considered as 
secondary lesions. Contrariwise, in our cases, we are prone to consider the osteoma as secondary to 
the infl ammation associated with polyposis and mucocele. The physiopathology of these diseases was 
therefore reviewed to explain a possible relationship.

We conducted a retrospective analysis in our ENT division from January 2010 to December 2016. 

In our cohort of 600 patients with nasal polyposis we found 20 cases of osteoid osteoma with an 
incidence of 3,33%. The mean age was 45,7 (+/-16,7 y.o.), with a Male/Female ratio of 2,3:1. In twelve 
cases the osteoma was located in the frontal sinus (70%), seven were implanted on the lateral part of the 
ethmoid roof (35%), and one extended from the ethmoidal to the frontal sinus (5%). The average tumour 
size was 11.04 ± 8,16 mm (range 2,88 mm– 19,2 mm). All patients underwent CT scan, clinical evaluation 
and ESS with histological examination.

The collected data may suggest that chronic mucosal infl ammation can induces bone modifi cation 
and eventually lead to osteomas.

We can hypothesize that paranasal sinus osteomas could represent a complication of nasal 
polyposis. Further investigations are needed to confi rm this hypothesis.
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Therefore CT scan examination allows the differential 
diagnosis between paranasal osteoma and other fi bro-osseous 
lesions of the skull. These lesions, which include fi brous 
osteoma (FO), fi brous dysplasia (FD) and ossifying fi broma 
(OF), may have a similar radiographic appearance, but their 
borders are less well-defi ned than those of osteoid osteoma 
[6].

The surgical treatment of ethmoid osteomas remains 
controversial. It is taken into consideration when symptoms are 
present or when a rapid growth leads to potential obstruction 
of the nasal-frontal duct, orbital and skull invasion [7]. 

Although various theories (embryogenetic, traumatic and 
infl ammatory) have been developed to explain the pathogenesis 
of cranio-facial osteomas, it is diffi cult to establish a specifi c 
cause-effect relationship [8]. Because of the rarity of this 
tumour, we performed a retrospective study to report our 
experience regarding paranasal sinus osteomas synchronous 
with nasal polyposis. The aim was to investigate a possible 
correlation between these two diseases in order to better 
understand the physiopathology of osteomas.

Materials and Methods 

We performed a retrospective analysis of the osteoid 
osteoma incidence in a population of 600 patients affected by 
nasal polyposis evaluated from 2010 to 2016. The work has been 
carried out in accordance with The Code of Ethics of the World 
Medical Association (Declaration of Helsinki) for experiments 
involving humans. The work obtained the approval of our 
Ethical commitee (with the approvation number 0004145/2018). 
Patient charts were retrospectively reviewed for demographics, 
clinical presentation and tumour extention, based on nasal 
endoscopy, preoperative imaging, surgical approach and 
follow-up. All patients were assessed preoperatively by msCT 
performed using a 64-multidetector CT scanner (LightSpeed 
VCT, GE Medical Systems), without contrast injection. Scan 
parameters were 80–100 kV, 100 mAs, 0.5 rotation time, 0.094 
pitch. CT of the paranasal sinuses was obtained using thin-slice 
technique, taken in parallel to the hard palate or orbitomeatal 
unit. Coronal and sagittal reformats were then reconstructed 
to better evaluate the sinonasal anatomy. MRI was performed 
systematically and exclusively in case of orbital involvement or 
recurrent pathology. 

All patients underwent dilated fundoscopy and 
gastroenterological evaluation in order to exclude a possible 
Gardner’s Syndrome.

All of the osteomas were successfully removed with no 
major operative complications using an endoscopic approach, 
that guarantees a good angle of view of the tumour and a 
minimally invasive technique.

In case of cribriform plate osteoma, we used intranasal drill 
by diamond burr and a 30°-70° endoscope.

Results and Discussion 

Among the 600-endoscopic sinus surgery performed to 

treat chronic rhino-sinusitis associated with nasal polyps, we 
found 20 cases of osteoid osteoma with an incidence of 3,33%. 

The mean age of patients was 45,7 (+/-16,7 y.o.), 14 males 
and 6 females, with a Male/Female ratio of 2,3:1.

Twelve of the tumours involved the frontal sinus (70%), 
seven the ethmoidal sinus (35%) and were implanted on the 
lateral part of the ethmoid roof, and one extended from the 
ethmoidal to the frontal sinus (5%). The average tumour size 
was 11.04 ± 8,16 mm (range 2,88 mm– 19,2 mm) (Figures 1,2) 

In one case we observed the presence of nasal polyposis in 
the left frontal sinus and an osteoma in the contralateral one 
(Figure 3).

By the time of the diagnosis, all patients suffered from nasal 
obstruction, 14 patients presented nasal discharge (70%) and 5 
had chronic headaches (25%). Only one patient, presented at 
the same time ethmoidal osteoma, nasal polyposis and orbital 
lipoma with sign of bone disruption at CT scan (Figures 4-6), 
complained visual disturbance, diplopia, orbital pain and 
headache (5%) (Table 1).

All patients underwent endoscopic sinus surgery with no 
major complications. Only in one case there was a cerebro-spinal 
fl uid leakage, probably caused by the erosion of the skull base 
secondary to the tumor’s growth, solved easily intraoperatively 
with a mucosal patch. Another case showed post-operative 
orbital emphysema, which healed spontaneously in few days.

Figure 1: Ethmoidal osteoma of 2,9 mm and nasal polyps plus orbital lipoma75-y.o. 
man presented to our observation with visual disturbances, diplopia, orbital pain 
and headache.

Figure 2: Etmoidal osteoma of 2,8 mm.



037

Citation: Girolamo SD, Flora B, Passali FM, Mauro RD, Martino F, et al. (2019) Is there any association between Nasal Polyposis and Osteoma? A 
retrospective analysis of incidence of Paranasal Sinus Osteoma among 600 patients treated for Nasal Polyposis . Arch Otolaryngol Rhinol 5(2): 035-039.
 DOI: http://doi.org/10.17352/2455-1759.000093

We evaluated our patients after 3 and 6 months from the 
operation, performing clinical evaluation and nasal endoscopy. 
CT scan was performed annually. No recurrences were reported.

The histologic examination showed a typical infl ammatory 
pattern of nasal polyposis and “compact-ivory” type osteoma 
with dense, mature and compact lamellar bony tissue, leaving 
only few spaces for bone marrow and vessels.

Paranasal sinuses osteomas are slow-growing rare 
tumours, that origin mainly from the frontal sinus (70-80%). 
The purely ethmoidal location is less frequent (20-25%) and 
mainly involving the front-nasal duct area; rarely it interests 
the maxillary sinus (5%) and the sphenoid sinus (very rare) 
[9].

Osteomas are usually diagnosed incidentally during 
radiologic examination. The slow growth rate of osteomas 
explains the poor symptomatology: mainly headache or 
facial pain. Only 10% of cases cause symptoms, which differ 

depending on the location and size of the mass. The most 
common symptoms are headache with an incidence of 68% of 
the patients, followed by nasal discharge, sinusitis, pain, facial 
and cranial deformation [10].

Cerebral symptoms, visual disturbances, or epiphora are rare 
and depend on the location of the tumor [11]. Complications are 
due to the osteoma growth, more than 50% of the sinus volume 
can determine a compression or an invasion of the surrounding 
structures causing obstructive sinusitis, intracranial or orbital 
involvement with optic nerve atrophy, diplopia and limitation 
of ocular motility [12].

The tumour diagnosis needs imperatively CT scans that 
show asymptomatic or symptomatic osteomas of the paranasal 
sinuses as reported by Earwalker et al. [13] in 3% of 1500 scans 
reviewed. In some case even a MRI can help to clarify the nature 
and the characteristics of the lesion and to make a differential 
diagnosis with other fi bro-osseous tumours.

The sharply defi ned outside margins of osteomas represent 
the most important radiological sign for differential diagnosis 
with FD (Fibrous Dyspalsia) and malignant tumours such as 
sarcoma or chondrosarcoma, which present with ill-defi ned 
margins. Contrast CT scan may show subtle enhancement 
corresponding to the soft tissues of OF (Osseous Fibroma), 
while osteomas are not enhanced [14].

The management of paranasal sinus osteomas is still 
controversial. We have to consider different parameters, fi rst 
of all the clinic evaluation and the symptomatology [15]. 

Figure 3: Asymptomatic frontal osteoma of 5.5 mm in an adult female and 
polyposis. The pathogenesis of frontal osteoma is probably traumatic while the 
pathogenesis of ethmoidal osteoma is probably infl ammatory.

Figure 4: Ethmoid osteoma of 2,5 mm and nasal polyps in a 38-year-old man. 
Symptoms are headache and nasal obstruction treat by endoscopic sinus surgery.

Figure 5: Endoscopic view.

Figure 4: Etmoidal osteoma.

Table 1: Demographic features of patients.
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Traditionally, resection has been performed by means of 
a variety of open approaches: osteoplastic fl ap technique with 
coronal incision, maxilloethmoidectomy, supraciliar approach 
or direct anterior surgical exposure. Although open surgical 
excision may be necessary in some specifi c conditions, there 
are still several points worth mentioning on account of the risk 
of severe complications, such as: cerebrospinal fl uid fi stulas, 
haemorrhage, damage to the surrounding structures, increased 
blood loss and aesthetic problems [16]. ESS (Endoscopic Sinus 
Surgery) has offered an alternative mini-invasive approach 
and has been considered to be a valuable contribution in 
the management of paranasal sinus osteoma. ESS offers the 
advantage of a closer and more direct visualization with a better 
surgical fi eld, as well as avoiding damage to neighbouring 
structures, haemorrhage is more easily stopped and no 
cosmetic complications occur [17].

Several pathogenic hypotheses have been proposed: genetic 
theory, embryonal theory, traumatic theory and infectious 
theory. Genetic factors probably play an important role in 
the development of osteomas especially regarding Gardner’s 
Syndrome [18]. This is an uncommon autosomal dominant 
syndrome that should always be considered when we are dealing 
with osteomas, because it is associated with development of 
intestinal polyps and with a rate of malignant transformation 
approaching 100%. Additional features include soft tissue 
tumours, bone tumours, and congenital retinal pigment 
epithelial hypertrophy. Therefore patients with osteomas 
therefore deserve a dilated fundoscopy and gastroenterological 
evaluation [19]. 

The embryological theory supposes that osteoma origins 
from embryologic remnants or cartilaginous cells of the 
junctional zone, especially around the ethmoid labyrinth. It 
prevalently arises from suture lines between membranous 
(orbital part of frontal bone, lateral part of sphenoid bone, skull 
calvarial bone) and encondral (skull base bones) ossifi cation 
areas. In these area, persistent embryologic cells rests may lead 
to unchecked proliferation and determine the tumourr [20].

Another etiological hypothesis is the traumatic theory 
that considers osteomas as a consequence of previous head 
injuries. This theory, on the other hand, does not explain why 
some lesions develop in elderly patients with no history of 
traumatisms.

The most exhaustive theory, even if it is still very discussed, 
is the infectious theory. According to it, the bone metaplasia 
could be secondary to a chronical infectious and infl ammatory 
state, but it is very diffi cult to establish if the infection is a 
primary or a secondary event [21].

The infectious theory holds that osteomas are the 
manifestation of bony hypertrophy resulting from a chronic 
state of infection due to the demonstrate Th2-based 
eosinophilic infl ammation.

Persistent Th-2 related infl ammatory disorder of the 
breathing epithelium of the nasal and paranasal cavity is 
present in most subjects with either allergic or non-allergic 
chronic hyperplastic rhinosinusitis. These patients show an 
unusual association between nasal polyposis and paranasal 
osteoma (4% of patients with nasal sinus polyposis also 

have paranasal osteomas) [22]. Much more frequent is the 
association between osteoma and mucocele. Probably the 
osteoma is the fi rst lesion and it determines the obstruction of 
frontal ostium causing, secondarily, the mucocele. In the cases 
we studied the osteoma likely represents the secondary lesion, 
following nasal polyposis.

Nasal polyposis can be defi ned as a chronic infl ammatory 
disease of the paranasal sinus mucosa, leading to a protrusion 
of benign oedematous polyps from the middle meati into the 
nasal cavities. Nasal polyps are histologically characterized 
by massive oedema and accumulation of eosinophils [23]. 
IgE-mediated response seems to play only a minor role in 
eosinophil accumulation, making room for the new concept of 
non-allergic rhinitis with eosinophilia. 

Eosinophils could play a crucial role in the infl ammatory 
reaction, releasing almost all the known infl ammatory 
mediators: cytokines, chemokines and growth factors.

These factors act on the narrow bone structures, stimulating 
osteocytes hyperplasia and that could be the mechanism that 
triggers the development of paranasal osteoma [8,11,12,17]. 

It is indeed demonstrated that nasal polyposis has effects 
on the morphology of the nose and sinuses, such as sinonasal 
bone expansion, erosion and thickening [24,25].

In polyps formation different theories are proposed. One 
of them is that epithelial cells lose their differentiation and 
morphology, polarity, and junctional attachments to one 
another, becoming mesenchymal cells endowed of migratory 
function as myofi broblasts, able to synthesize collagens and 
other matrix proteins, process that contribute to enlarge the 
size of the basement membrane [26].

Myofi broblasts tends to produce fi bronectin, tenascin, 
and periostin as a provisional matrix to determine temporary 
protection of the interrupted epithelial barrier.

Those changes in mucosal tissue could related to the mass 
effect of the polyps themselves and could also be secondary 
to chronic infl ammation. The remodelling of bone tissue that 
seems to be the primum movens to the osteoma developing. 

The incidence of bone changes and osteoma masses seen 
in our group of patients with nasal polyposis emphasises the 
fact that polyposis can cause a chronic mucosal infl ammatory 
condition that induces a bone modifi cation and, eventually, the 
growth of osteomas.

Probably, considering our experience and literature, bone 
changes start primarly in the ethmoid sinus and then involve 
other regions. 

The bone erosion associated with nasal polyps and their 
occasional resemblance to malignancy also emphasise the 
importance of histologically assessing all polypoid material 
post-operatively.

Limitation 

The limit of this study is the poor numerosity of the 
cohort, secondary to the rarity of this type of tumour. To 
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enforce our theory with a conclusive data we need to continue 
the study. It would also be interesting to add the evaluation 
of the modifi cation of the bone tissue in those patients who 
underwent sinus surgery to treat specifi cally the mucocele, in 
order to understand if the mucocele itself could be considered 
as a primary phase in the growth of osteoma. 

Conclusion

This study demonstrates a potential correlation between 
osteomas of the skull and nasal polyposis. The ethmoidal sinus 
seems to be the most common and primarily involved area, 
contrariwise the higher prevalence of osteomas affects the 
frontal sinus. 

These data emphasise the importance of a pre-operative 
CT scan in assessing the severity and morphology of 
patient’s disease, which can help preventing intra-operatory 
complications involving intracranial and orbital areas. In 
conclusion, we hypothesize that paranasal sinus osteomas 
could represent a nasal polyposis complication. More studies 
are needed to confi rm this hypothesis and prospective cohort 
studies are required to further examine whether bony changes 
related to nasal polyposis do increase the risk of developing 
osteomas of the skull.
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