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Summary

 Background: Osteomas are relatively common, benign, slow-growing, often asymptomatic neoplasms of the pa-
ranasal sinuses occurring mainly in the frontal and ethmoid sinuses. Surgical removal is done if 
they extend beyond the boundaries of the sinus, continue to enlarge, are localized in the region 
adjacent to the nasofrontal duct, or if signs of chronic sinusitis are present and, regardless of size, 
in symptomatic tumors. Progressive headaches and chronic inflammation of the adjacent mucous 
membrane are the most common symptoms. Surgical approaches are divided into external, endo-
scopic drill-out, and combined endoscopic and external procedures.

 Material/Methods: Seventeen patients with osteomas of the paranasal sinuses were studied (mean age: 42.7 years, 
range: 15–73 years). Most commonly involved was the frontal sinus (11 cases, including a giant tu-
mor comprising both frontal sinuses and 2 osteomas penetrating to the orbit), followed by eth-
moid cells (3) and maxillary sinuses (2).

 Results: One osteoma was diagnosed in the sphenoid sinus. All were removed surgically. Eight open proce-
dures were performed to remove frontal and maxillary osteomas, five tumors were removed under 
endoscopic guidance, and four via combined procedures. No postoperative complications were 
observed. No recurrences were noted. All patients remain asymptomatic.

 Conclusions: Resection of small and medium-sized osteomas of the paranasal sinuses can be safely and radical-
ly performed using endoscopic techniques. It allows their radical resection and very good cosmet-
ic effects. Giant frontal sinus osteomas can be effectively approached by a combined external and 
endoscopic procedure. Obliteration of the sinus is not mandatory if the mucous membrane is in-
tact.
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Background

Osteomas, which are common, benign, slow-growing, well-de-
fined neoplasms, arise in the paranasal sinuses [1–5] main-
ly in the frontal and ethmoid sinuses in the close vicinity of 
the nasofrontal duct [6], mostly on cranial sutures [7], and 
are the most frequent bone tumors of the facial region [8,9]. 
Involvement of the sphenoid sinus region is extremely rare 
[10–13]. The tumors often remain asymptomatic and tend 
to be an incidental finding on radiographic studies, revealed 
in roughly 1% of routine scans [2,6,7,14,15]. Some osteo-
mas become symptomatic in the second to fifth decades of 
life [3,16], with headache, in most cases unrelated to the 
size of the lesion [7], and epistaxis [17,18] being the most 
common symptoms of tumors limited to the sinus [6,12]. 
Osteomas are frequently accompanied by chronic inflam-
mation of the adjacent mucous membrane lining the sinuses 
and by mucoceles [2]. Lesions larger than 3 cm in diameter 
are considered giant tumors [17]. It is agreed that osteomas 
of the paranasal sinuses should be removed surgically if they 
extend beyond the boundaries of the sinus, continue to en-
large, are localized in the region adjacent to the nasofron-
tal duct, or if signs of chronic sinusitis are present and, irre-
spective of their size, if patients with osteomas complain of 
headache when other causes of headache have been exclud-
ed [19]. Recurrences of properly removed tumors are rare 
[12]. The treatment of small and asymptomatic osteomas is 
problematic. They can be observed if there is no noticeable 
increase in size in serial CT studies [2] or submitted to sur-
gery in spite of their location or extension [17,19].

If operation is indicated, computed tomography (CT), par-
ticularly three-dimensional CT scans, considered by many 
surgeons crucial in determining the exact size and anatom-
ical orientation of the tumor, and/or magnetic resonance 
(MR) analysis for surgical purpose and strategy is necessary 
[6,14,17,18]. MR imaging plays an important role in differ-
entiating tumors from inflammatory diseases and serves as 
a problem-solving tool [2]. High-resolution CT imaging is 
the preferred modality for evaluating coexisting sinus in-
flammatory disease [20].

The purpose of this retrospective study was to present a re-
view of the literature and to analyze the locations of oste-
omas in a group of patients in correlation with the com-
plaints they caused. The choice and outcome of surgical 
procedures undertaken in different individuals operated 
in our department are discussed in search of an optimal 
algorithm of treatment.

Material and Methods

A total of 17 patients with diagnoses of osteoma of the pa-
ranasal sinuses treated in our department between October 
1992 and October 2005 was included in the study (Table 1). 
Thirteen individuals with this diagnosis were excluded from 
the study as they declined surgery. The mean age was 42.7 
years (range: 15–73 years). There were 7 men and 10 wom-
en in the group. The review includes all clinical data avail-
able. Each patient had at least one CT scan during the pre-
operative period. The most common involvement observed 
was the frontal sinus (11, among them a giant tumor com-
prising both frontal sinuses and 2 giant osteomas pene-
trating to the orbit), followed by ethmoid cells (3), and 

maxillary sinuses (2). One osteoma was diagnosed in the 
sphenoid sinus. The most common presenting symptoms 
were headache (15 individuals), postnasal drip (6 individ-
uals), diplopia (2 patients), facial pain (2), and palpebral 
edema (2 patients).

All patients underwent surgical excision of the tumors. Five 
osteomas were removed by endoscopic approaches, four via 
a combined procedure (Figures 1–4). The remaining eight 
were removed by open procedures. Frontal sinus oblitera-
tion was not performed.

results

No complications were observed. The patients’ clinical con-
dition improved in all individuals. No recurrences were 
confirmed. Follow-up of at least 12 months is available for 
12 patients. The plan of the study was approved by the lo-
cal ethics committee. The tenets of the Helsinki declara-
tion were followed.

discussion

The choice of surgical approach to osteoma always depends 
on the size of the lesion, its location, and the personal expe-
rience of the surgeon [21]. Approaches to frontal and eth-
moidal osteomas can be divided into external, endoscopic 
drill-out, and combined endoscopic and external proce-
dures [2,22]. An external approach to frontal osteomas is 
generally indicated in large tumors, osteomas encroaching 
on both sinuses and/or the neighboring structures, and in 
lesions growing in the inner table of the sinus, but such an 
approach is also used by some surgeons in smaller tumors 
[6,9,17,18,23]. Endoscopic procedures are performed in 
small tumors limited to the ostial region, restricted to one 
sinus [22,24]. Combined endoscopic and external proce-
dures can ensure radical removal of giant tumors, giving the 
possibility of optimal endonasal approach to the ostial re-
gion with minimal cosmetic defect and of performing widely 
patent nasofrontal communication [25]. The external fron-
toethmoidal approach and osteoplastic frontal sinusectomy 
are associated with a high recurrence rate of tumors locat-
ed in the posterior table of the frontal sinus [26]. A CO2 
laser can be used in selected cases [27]. Table 2 contains a 
review of the literature concerning different approaches to 
osteomas. Endonasal surgery has recently been considered 
a valuable contribution in the management of paranasal si-
nus osteomas [22, 24].

After the classical osteoplastic frontal sinus surgery, the fron-
tal and ethmoid sinuses are usually filled with fat tissue [9] 
or ionomer cement [36]. Stennert [22] performed widely 
patent nasofrontal communication epithelialized with free 
mucosal grafts and fixed with fibrin glue. Schick et al. [24] 
reconstructed the removed anterior-frontal sinus wall by 
autologous outer-table grafts harvested from the parietal 
region [24]. Constantinidis et al. [37] performed cranial-
ization of the frontal sinus in case of a large osteoma with 
posterior frontal sinus wall destruction. The frontal sinus 
was exposed through a coronal incision, the mucosa and 
the posterior wall were completely removed, and the fron-
tal sinus obliterated with fat tissue. The anterior sinus wall 
was replaced after obliteration of the sinus or reconstruct-
ed with calvarian bone transplants [37,38].
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In our group, the patients’ headaches resulted from the oste-
oma pushing out the frontal sinus tables and ethmoidal cell 
walls and partial obstruction of the sinus ostia resulting in 
chronic inflammation of the mucous membrane lining the 
sinus. The giant tumor of both frontal sinuses and those pen-
etrating to the orbit grew in the floor or anterior table of the 

frontal sinus and the mucous membrane lining the remain-
ing tables was unchanged after the removal of each tumor. 
Endoscopic ethmoidectomies were performed and the mu-
cous membrane around the sinus ostium removed in order 
to prevent future ostial obstruction. Therefore, we did not 
perform obliteration in order to preserve normal function 

Patient No Age/Sex Symptoms Location Procedure Results

1. 45/F Frontal headache Left frontal sinus External
osteoplastic procedure Improved

2. 73/M Frontal headache Left frontal sinus External
osteoplastic procedure Improved

3. 48/M Frontal headache Left frontal sinus External
osteoplastic procedure Improved

4. 52/F Frontal headache Left frontal sinus External
osteoplastic procedure Improved

5. 39/M Chronic maxillary sinusitis, 
facial pain, postnasal drip Right maxillary sinus Open procedure 

(Caldwell-Luc) Improved

6. 51/F Chronic maxillary sinusitis, 
facial pain, postnasal drip Right maxillary sinus Endoscopic removal Improved

7. 64/F
Chronic frontal sinusitis, 

frontal headache, postnasal 
drip

Right frontal sinus External
osteoplastic procedure Improved

8. 15/M Frontal headache Right frontal sinus External
osteoplastic procedure Improved

9. 69/F Frontal headache, postnasal 
drip Left frontal sinus External

osteoplastic procedure Improved

10. 19/F

headaches, diplopia and 
right-sided palpebral edema, 

limited eye movements in 
the right eye, postnasal drip 

Sphenoid sinus Endoscopic sphenoidotomy Improved

11. 39/F Frontal headache, postnasal 
drip Both frontal sinuses

External osteoplastic procedure: 
resection of the frontal sinus 

floor type II according to Draf, left 
endoscopic ethmoidectomy

Improved

12. 41/F Frontal headache, orbital 
region pain Left ethmoid cells Endoscopic ethmoidectomy Improved

13. 33/F

Frontal headache, limited 
eye movements in the left 

eye, diplopia, palpebral 
edema

Left frontal sinus, 
extension to the left 

orbit

External osteoplastic procedure – 
resection of the frontal sinus floor 

type II according to Draf, endoscopic 
ethmoidectomy

Improved

14. 38/M Frontal headache and 
periorbital pain

Left frontal sinus, 
extension to the left 

orbit

External osteoplastic procedure: 
resection of the frontal sinus floor 

type II according to Draf, endoscopic 
ethmoidectomy

Improved

15. 15/M Frontal headache Left ethmoid cells Endoscopic ethmoidectomy Improved

16. 39/M Frontal headache, periorbital 
pain Left ethmoid cells Endoscopic ethmoidectomy Improved

17. 30/F Frontal headache Left frontal sinus
External osteoplastic procedure: 

resection of the anterior sinus table, 
endoscopic ethmoidectomy

Improved

Table 1. The group of patients with osteomas of the paranasal sinuses.
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of the mucous membrane and avoid postoperative complica-
tions resulting from suppuration of the overlooked parts of 
mucous membrane. The combined external and endoscop-
ic approach was used due to the size of the tumors and be-
cause endoscopic procedures are not indicated in osteomas 
growing in either the lower or anterior, or posterior table of 
the frontal sinus. The ethmoidectomies were performed en-
doscopically as the approach is more effective in perform-
ing optimal nasofrontal communication. The mucous mem-
brane of the ethmoid cells was chronically inflamed owing 
to the blockade of the osital region by the tumor. Although 
small frontal and frontoethmoidal lesions are relatively fre-
quent [9,14,17,25,38,39], a search of the literature reveals 
only a few case reports of giant osteomas, which are very rare 
findings in that region [14,25,40,41].

The ethmoid osteomas described here had to be removed 
as they were symptomatic, localized in the region close to 

the nasofrontal duct, and because signs of chronic sinusitis 
were present in CT scans. The endoscopic approach could 
be used safely and en bloc resection with biting forceps per-
formed owing to the limited growth of the tumor.

The resection of sphenoid tumors has been performed via 
a variety of approaches, among which the transseptal, trans-
nasal, transethmoid, transmaxillary, and extradural trans-
basal are the most common, and their choice depends on 
the expansion of the tumor and the surgeon’s experience 
[1,42,43]. Nii et al. [10] performed sublabial-nasoseptal 
sphenoidotomy, while Pompili et al. [44] the extradural 
transbasal approach to remove a giant sphenoid osteoma. 
Noterman et al. [42] performed subtotal resection of a large 
tumor through a frontal extradural approach. Endoscopic 
management of some of these lesions is feasible [1,45]. To 
date, a search of the literature reveals only a few case reports 
of osteomas resected with endoscopic guidance [1,4].

The endonasal endoscopic surgical procedure used to remove 
the sphenoid sinus osteoma presented here was optimal due 
to the size and location of the tumor. The proptosis of the 
right eyeball and the inflammatory process of the orbital fat 
on both sides, visible in the MRI scans of the patient, most 

Figure 1.  Preoperative coronal T1-weighted unenhanced MRI view, 
localizing a large osteoma with adjacent mucocele in the 
right half of the sphenoid sinus (patient no. 10).

Figure 2.  Preoperative CT coronal view demonstrating a giant 
osteoma located in both frontal sinuses (patient no. 11).

Figure 3.  Preoperative CT image coronal view demonstrating the 
osteoma localized in the left ethmoid cells (patient no. 12).

Figure 4.  The ethmoid cell osteoma removed en-bloc under 
endoscopic guidance (patient no. 12).
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probably resulted from disturbances in venous blood flow in 
the cavernous sinus, caused by compression of the right wall of 
the sphenoid sinus by a mucocele. Mucoceles, observed in two 
individuals in the discussed group (Figures 1, 5), result from 
obstruction of the ostial region of the sinuses by the tumor, 
subsequent impairment of muco-ciliary transport, and chronic 
inflammation of the adjacent mucous membrane [2].

Our experience confirms that endoscopic sinus surgery of-
fers a convenient, safe, and effective alternative to open pro-
cedures and can be successfully performed in well-selected 
cases of osteomas [4]. The endoscopic procedure can also 
constitute an important part of surgery undertaken for giant 

frontoethmoidal osteomas. The reduced morbidity, length 
of stay, and superior cosmetic result are distinct advantages 
of the technique of resection used also in the case of our pa-
tients [4,46]. However, endoscopic resection of sphenoid os-
teomas gives a potential risk of intracranial complications, e.g. 
a defect in the dura with consequent meningitis, carotid ar-
tery rupture, or cavernous sinus damage [12], and in frontal 
and ethmoidal tumors, the risk of orbital complications [24]. 
Therefore, the probability of complications must be consid-
ered before a decision concerning the optimal approach is 
made. In the discussed cases endoscopic operations could be 
performed as there was no evidence of involvement of the 
neighboring anatomical structures by the tumors.

Author(s) Location of the osteoma Surgical procedure used

Gungor et al. [9] Frontal Bicoronal incision, orbitocranial approach

Johnson et al. [23] Frontal with intracranial complications Frontal craniotomy

Summers et al. [18] Frontal with intracranial complications Frontal craniotomy

Chang et al. [26] Frontal with intracranial complications Craniofacial approach

Bourgeois et al. [6] Frontal with intracranial complications frontobasal craniotomy

Fobe et al. [17] Frontal encroaching to ethomids supraciliar approach

Selva et al. [25] Frontoethmoidal combined endoscopic and orbital approach with assistance of 
stereotactic localisation

Koivunen et al. [16] Frontal Endoscopic

Al-Sebeih et al.[28] Frontal Bifrontal endoscopic

Schick et al. [24] Frontal Endonasal approach or osteoplastic frontal sinus approach with 
coronal incision

Pai et al. [29] Ethmoid with intraorbital and intracranial 
extension Craniofacial approach

Gokceer et al. [30]
Left ethmoidal cells laterally, the left 

maxillary sinus superomedially, the left orbit 
inferomedially, and the nasal cavity superiorly

External ethmoidectomy

Cecire et al. [31] Ethmoid with orbital cellulitis External ethmoidectomy

Carbonell et al. 15] Frontoethmoidal osteoma causing intracranial 
complications Frontal approach

Labbe et al. [32] Ethmoidofrontal osteomas Endocranial approach with cranialization of frontal sinuses

Brodish et al. [1] Ethmoid and frontal recess osteomas Transnasal

Schick et al. [24] Ethmoidal osteomas Endonasal

Namdar et al. [2] Ethmoid Endoscopic

Naraghi et al. [33] Ethmoido-orbital Endonasal endoscopic

Huang et al. [34] Ethmoid Endonasal endoscopic (Stammberger-Saches intranasal drill)

Reiss et al. [35] Ethmoid Endoscopic

Stennert [22] Frontal

External with rhino-frontal sinuseptotomy, resection of the 
interfrontal septum, partial resection of the nasal septum, 

bilateral subtotal resection of the middle turbinates, bilateral 
endoscopic ethmoidectomy, and resection of the frontal sinus 

floor

Table 2. Review of the literature concerning surgical approaches to osteomas of the paranasal sinuses.
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Adequate resection of the tumor and lack of recurrences 
should be confirmed not only by clinical improvement in 
preoperative complaints, but also by postoperative imaging 
studies. CT scans, particularly CT scan in bone window, and 
MRI scans give very good diagnostic possibilities, but plain 
radiography is also sufficient for the purpose of postoper-
ative follow-up. Scans should be performed at least in six-
month intervals during the first few years after surgery [19], 
which was routine in the presented series of patients.

conclusions

Considering all the risks of the method, resection of small 
and medium-sized osteomas of the paranasal sinuses can 
be safely and radically performed using endoscopic tech-
niques. It allows their radical resection and very good cos-
metic effects. Giant frontal sinus osteomas can be effectively 
approached by a combined external and endoscopic proce-
dure. Obliteration of the sinus is not mandatory if the mu-
cous membrane is intact.
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