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Abstract
This report presents a case of giant osteoma of the right frontal and ethmoidal sinus, nasolacrimal duct and orbit in a patient 
with history of trauma, investigated using the computed tomography technique. The epidemiology, aetiology, diagnostic 
methods and treatment of the paranasal sinus osteoma have been reported, as well as discussed with the recently published 
data pertaining to the subject. The advantages of using computed tomography for detailed diagnosis of morphological 
features of the pathological changes, as well as their precise localization, have also been presented.
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INTRODUCTION

Osteoma is a relatively rare and benign neoplasm of bone 
origin, characterized by a relatively slow growth rate and 
restricted in its localization mainly to the head region [1]. 
Although relatively rare, it is the most frequent benign 
tumour of the nose and paranasal sinuses, since it is found in 
1% of patients undergoing plain sinus radiographs and in 3% 
of CT examinations obtained for sinonasal symptoms. About 
80% of osteomas occur in the frontal sinus, while ethmoid 
and maxillary sinuses are affected in about 20% of cases 
[2, 3, 4]. The orbital localization of osteoma is not commonly 
observed; however, if it occurs, it might be a continuation 
of the changes occurring in the paranasal sinuses. There are 
only a few reported cases of mandibular localization of the 
osteoma present in the literature.

The beginning of the development of osteoma may be 
asymptomatic and often constitute incidental radiographic 
findings. In the advanced stage, it might induce various 
symptoms depending on its size and localization. Ethmoid 
osteomas cause clinical symptoms relatively earlier, as the 
limited anatomical space results in complaining by the 
patient. Extension of an osteoma to the orbit and/or skull 
base is unusual, with a varying incidence of 0.9% – 5.1% of 
all orbital tumours. Generally, the most common symptom 
of paranasal osteomas is pain including headache and 
facial pain. When osteomas expand into the orbital vault, 
they displace the orbital contents and give rise to ocular 
symptoms, such as diplopia, exophthalmos, proptosis and 
changes in vision. Osteomas localised lower, in ethmoid 
cells and maxillary sinuses, may present with anosmia, 
rhinorrhea or secondary sinusitis. Giant osteomas, regarded 
as lesions measuring over 3 cm, may first present with facial 
deformity. [5, 6, 7].

Osteomas appear mainly in middle-aged men with 
a predominance rate in women of 1.6–1.85 [7]. The great 
majority of osteomas are of unknown cause and would 
be regarded in many cases as osseous hamartomas. In the 
past, three theories have been advanced for the aetiology 
of osteomas: infectious, traumatic and developmental. 
Osteomas have also been observed to coexist with nasal 
polyposis, and more recent studies advocate the role of 
developmental and genetic factors in the pathogenesis of 
both those pathologies [8]. Finally, genetic factors may also 
play a role in the development of osteomas, as in the Gardner 
syndrome, where multiple osteomas involve preferentially 
the skull and maxillary sinus.

Surgery is the treatment of choice for symptomatic 
ethmoid osteomas, however, the approach is under 
discussion and depends on the extension and the occurrence 
of complications. Traditional surgical approaches such 
as external frontoethmoidectomy, lateral rhinotomy or 
osteoplastic flap technique are often replaced nowadays by 
a less invasive endoscopic transnasal resection [8, 9, 10].

This report presents the case of giant osteoma of the 
frontal and ethmoidal sinus, expanding to the superior and 
medial nasolacrimal ducts and the right orbit, inducing a few, 
relatively mild symptoms in a patient with trauma history.

CASE REPORT

A 75-year old man was referred to our department for 
diagnosis of an enlarging, delicate hypodermis oedema 
within the right orbit. The patient reported a trauma to this 
eye which occurred at the age of 15 and caused the right eye 
to atrophy later in life. On admission to our department, the 
patient’s neurological and ophthalmological examination 
results were normal and the patient had not complained 
of chronic paranasal sinusitis. On otolaryngological 
examination no tenderness was noted on palpation of the 
paranasal sinuses. Percussion of the frontal sinuses showed 
a small difference in the tone with a slight dullness on the 
right side. On the basis of the clinical picture, the diagnosis 
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of tumour was supposed and the patient was referred to a 
CT examination. Spiral computed tomography of the sinuses 
and orbits was performed in axial slices of 2 mm with pitch 
1.5 before and after the administration of intravenous iodine 
contrast in the amount of 60 ml. CT images taken before the 
administration of contrast showed polycyclic, homogenous 
and hyperdense pathological mass of bone density, measured 
at 6.8 × 3.7 × 4.5  cm, almost completely filling the right 
frontal sinus, ethmoidal sinuses, superior and medial right 
nasolacrimal ducts and, partially, the right orbit (Fig. 1A, 1B). 
The mass did not enhance pathologically post-contrast 
injection. Examination of the central nervous system did 
not show any pathological changes. Spatial reconstructions 
permitted an exact assessment of the pathological mass in 
relation to the neighbouring structures (Fig. 2A, 2B, 3). After 
the diagnosis of huge osteoma was established, the patient 
was referred to the Department of Otolaryngology for a 
surgical resection of the tumour.

DISCUSSION

Osteoma belongs to non-malignant tumours of bone origin 
which usually have a very slow growth rate. It is considered 
as relatively rare, but its exact incidence is unknown because 
of the frequent asymptomatic development. As a result of 
CT investigations of 3,510 of paranasal sinuses, Childrey 
assessed the osteoma incidence level at 0.43% [5]. Osteoma 
is twice more likely to occur in men than in women with an 

exact predominance rate of 1.6–1.85 [1, 7, 11]. It can develop 
at any age, even though it is most frequent in the 2nd and 
5th decades of life [12]. Osteoma occurs in the following 
locations within the paranasal sinuses: frontal, ethmoidal, 
maxillary and sphenoid sinuses (in the order of frequency 
of occurrence). 80% of osteomas occur in the frontal sinus, 
while ethmoid and maxillary sinuses are affected in almost 
20% of cases. Osteoma occurrence in the mandibule is a 
relatively rare phenomenon; extension of an osteoma to the 
orbit and/or skull base is unusual, with a varying incidence 
of 0.9% – 5.1% of all orbital tumours; its presence in the long 
bones is also possible [13, 14].

Three theories concerning aetiology of osteoma have been 
put forward: embryological, traumatic and inflammatory. 
[2, 11, 14]. The embryological theory claims that places 
where tissues of different embryological origin come into 
contact constitute areas of increased risk of neoplastic change 
development. Within the head area, the bones of frontal and 
ethmoidal sinuses, the maxillary bone, the smaller brim of 
the sphenoid bone and the orbital part of the frontal bone 
belong to locations defined as having such an anatomical 
structure.

Figure 1 A–B.
A – Irregular shadow of bone density located in the right frontal and ethmoidal 
sinus, the right orbit and superior and medial nasolacrimal duct.
B – Computed tomography, axial slice: a big, hyperdense mass located in the right 
medial nasaolacrimal duct
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Figure 2 A–B. Osteoma expansion in the right frontal and ethmoidal sinus, superior 
and medial right nasolacrimal duct, and partially into the right orbit seen on coronal 
(A) and sagittal (B) CT reconstructions

Figure 3. 3D CT reconstruction with bone threshold shows exactly the part of the 
mass expanding into the right orbit.
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The traumatic theory was created when a high frequency 
of head traumas was observed as a factor pre-existing in 
patients who developed osteomas. This observation led to 
the assumption that head trauma in pubescence might result 
in excessive stimulation of bone growth within the trauma 
localization and, in consequence, cause the development 
of osteoma. This theory seems to explain the presence of 
osteoma in the investigated patient, who reported a head 
trauma at the age of 15. This theory, however, is deemed as 
having a weakness due to the fact that there is a relatively high 
incidence of head traumas which are not linked to osteoma 
occurrence in the population.

Another proposed theory of osteoma origins links the 
inflammatory processes to the stimulation of osteoblast 
proliferation. This might be responsible for the formation of 
the pathological tissue mass and its subsequent development. 
Similar to the trauma theory, this hypothesis does not fully 
explain the etiology of pathological changes, the fact that 
osteoma incidence is much lower in the population than 
the incidence of paranasal inflammation processes being its 
main weakness. However, osteomas have often been observed 
to coexist with nasal polyposis, and more recent studies 
advocate the role of developmental and genetic factors in the 
pathogenesis of those both pathologies. [8]. Finally, genetic 
factors may also play a role in the development of osteomas, 
as in the Gardner syndrome, where multiple osteomas involve 
preferentially in the skull and maxillary sinus.

Numerous cases of osteoma, especially relatively small 
ones, are diagnosed incidentally in patients presenting no 
symptoms and undergoing radiological head examinations 
for unrelated reasons. Symptoms caused by the osteoma 
generally appear in the late stage of the neoplastic development 
and are closely related to its location. A growing tissue-mass 
may lead to an obstruction of the sinus ostia and compress 
the neighbouring structures. In the case of osteoma located in 
the head, headache can be one of the symptoms. Location in 
the paranasal sinuses often causes long-lasting sinusitis with 
underlining localized pain or slight facial asymmetry. Serious 
intracranial complications in paranasal osteoma have been 
described very rarely [15, 16]. Orbit involvement may lead to 
various visual abnormalities, such as diplopia or proptosis. 
Relatively few cases of transient single eye blindness and 
amaurosis fugax have been described [11, 17]. In the presented 
case, the only symptom of the giant osteoma was a partial 
swelling of the orbit’s soft tissues. Lack of the typical visual 
symptoms was a consequence of eye resection on this side 
in the patient at the age of 15.

Differential diagnosis of single osteoma involves 
exclusion of other bone-origin malignant tumours, such as 
osteosarcoma, osteoid osteoma, osteoblastoma, ossifying 
fibroma and osteolysing muscle inflammation, and is 
possible with the use of imaging methods such as computed 
tomography (CT). On a CT scan, osteoma presents itself 
as a dense homogenous mass with regular margins; the 
appearance of this mass does not enhance with contrast 
administration, neither does it present any bone destruction 
characteristics. Other malignant lesions are generally 
non-homogeneous, are variably enhancing with irregular 
margins, and usually present lytic bone destruction. Osteoma 
presents expansive, long-lasting growth, and is composed 
clearly of high density bone structure without soft tissue 
components that are more characteristic for other lesions, 
such as osteosarcoma, osteoblastoma, ossifying fibroma or 

osteolysing muscle inflammation. Osteoid osteoma, on the 
other hand, is usually a small lesion, rarely bigger that 2 cm 
in diameter. The diagnostic value of 3D and virtual 3D CT, 
which enable the imaging of a pathological change, as well as 
precise assessment of neighbouring structures, has already 
been stressed (18). Furthermore, thin slices of high resolution 
CT allow for the assessment of the proportion of stable bone 
tissue to sponge bone tissue and the basis of the osteoma.

Small, asymptomatic osteoma may be scanned every 
1–2 years to observe the growth process; in the case of 
symptomatic occurrences, surgical treatment is necessary, 
where resecting the whole of the pathologically changed 
structure, possibly without affecting the neighbouring 
tissues, is advisable. In osteomas occupying the paranasal 
sinuses, lateral rhinotomy, external frontoethmoidectomy 
or osteoplastic flap are usually performed. Prognosis in such 
tumours is usually good as any recurrence after the complete 
resection is rare [13, 19].
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