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Abstract. Skull base osteomas are rare tumors, typically asymptomatic and without 
speci c clinical manifestations. These are slow-growing benign tumors that, in some 
cases, can reach signi cant sizes and exert a mass e  ect on surrounding neural and 
vascular structures located at the skull base, leading to corresponding clinical symp-
toms. Tumors located on the posterior wall of the sphenoid sinus may appear on mag-
netic resonance imaging (MRI) and computed tomography (CT) as osteomas, polyps 
originating from the mucosa of the sphenoid sinus, chordomas, or chondrosarcomas. 
During the second and third decades of life, chordomas and osteomas are commonly 
encountered tumors. The two imaging modalities are interrelated and complementary 
since CT visualizes bony structures e  ectively, while MRI is superior for soft tissues 
and brain parenchyma. In the present case report, we describe a 29-year-old woman 
presenting with symptoms of numbness in the right limbs, dizziness, and nausea, with-
out vomiting. She reported dropping objects with her right hand. An MRI of the brain 
was performed, revealing a lesion localized on the posterior wall of the sphenoid sinus, 
extending to the clivus and in ltrating the inferior surface of the sella turcica. The le-
sion showed increased signal intensity on T2-weighted sequences. Given the small 
size of the tumor and the absence of corresponding clinical manifestations, the lesion 
is subject to clinical monitoring. Surgical approaches for the removal of such tumors 
include the endoscopic transsphenoidal approach to the skull base or the sublabial 
transsphenoidal approach. Complications associated with these surgical interventions 
may involve dural laceration and subsequent cerebrospinal  uid leakage, as well as 
potential damage to critical vessels or nerves.
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INTRODUCTION

Osteomas are benign, slow-growing tumors that rare-
ly lead to neurological manifestations [1]. According 
to Teodora Toteva-Petkova, an osteoma is a benign 
osteogenic lesion characterized by the proliferation 
of compact, lamellar cortical bone. It presents as an 
exophytic mass, typically originating from the bones 
of the skull and paranasal sinuses. Osteomas can 
also develop on the clavicle, pelvis, and long bones. 
They are most commonly localized on the calvarium 
and do not reach sizes large enough to compress 
the underlying cerebrum. According to the literature, 
when the paranasal sinuses are a  ected and X-ray 
or CT scans are performed, their prevalence ranges 
from 0.42% to 3%, with the most common sites being 
the frontal and ethmoidal sinuses. Their occurrence 
in the sphenoid sinus is exceedingly rare, with only 
a few clinical cases reported in the literature [1, 2]. It 
has been established that males are more frequently 
a  ected than females, with a male-to-female ratio of 
2.6:1. Only 10% of all osteomas become symptom-
atic. Chaiyasate et al. compared monozygotic and 
dizygotic twins for anatomical variations and found 
that monozygotic twins more frequently exhibit infun-
dibular cells [1, 2, 3]. The primary diagnostic tools 
are CT, which determines the localization of the os-
teoma in the paranasal sinuses and its propagation 
towards the skull base, and MRI, which is crucial for 
di  erentiating the process from a mucosal polyp of 
the sphenoid sinus or a chordoma in the sphenoid 
sinus [2, 3, 4].

CASE PRESENTATION

A 29-year-old woman presented with complaints of 
sudden numbness in her right limbs, predominantly 
the arm, along with dizziness and nausea without 

vomiting for two days. The symptoms had been pres-
ent for two weeks. She reported weakness in her right 
hand and had dropped objects multiple times in the 
past week. She also experienced di   culty breathing 
through her nose and facial headaches.

Neurological examination revealed no abnormalities: 
the patient was conscious, communicative, and co-
herent, with no evidence of cranial nerve damage. 
No motor de cits were observed during latent pare-
sis tests, and tendon re exes were intact and sym-
metrical. Sensory examination showed hypesthesia 
in the right hand without localization to speci c der-
matomes. Coordination was una  ected, and muscle 
tone was preserved. Laboratory tests revealed no 
deviations. Cardiology examination identi ed no 
heart conditions. An ECG showed sinus rhythm with 
a heart rate of 81 bpm and an incomplete right bundle 
branch block.

MRI of the brain revealed a lesion located in the 
sphenoid sinus on its posterior wall, beneath the sella 
turcica, extending toward the clivus. The lesion was 
interpreted as a chordoma of the sphenoid sinus. 
MRI characteristics included hyperintensity in T2-
weighted sequences and hypointensity in T1-weight-
ed sequences. Intravenous contrast administration 
with gadolinium resulted in weak homogeneous en-
hancement of the tumor. Di  erential diagnosis con-
sidered a sphenoid sinus osteoma (Figures 1 and 2).

Panel A shows a sagittal slice through the center of 
the sphenoid sinus in a T1-weighted sequence, indi-
cating the presence of a hypointense tumor process. 
Panel B presents an axial slice in a T2-weighted se-
quence, highlighting the hyperintense tumor. Panel C 
displays a coronal slice in a T2-weighted sequence. 
The red arrows point to the osteoma, while the blue 
circle delineates the boundaries of the sphenoid si-
nus in all three projections.

Fig. 1 (A, B, and C). MRI of the brain and paranasal sinuses
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The tumor does not compress the pituitary gland or 
neural structures, as it expands within the sphenoid 
sinus. A CT scan of the brain and paranasal sinuses 
con rmed the diagnosis of an osteoma of the sphe-
noid sinus (Figures 3 and 4).

The two imaging diagnostic methods are interconnected 
and contribute to the correct diagnosis. Such a  nding is 

extremely rare, and there are few reports on this in the 
literature. Given the small size of the tumor, it should be 
monitored clinically through CT or MRI controls once a 
year. If the process increases and there is in ltration of the 
basal dura, surgical treatment can be performed through 
a microscopic sublabial, transsphenoidal approach or via 
an endoscopic endonasal transsphenoidal approach.

Fig. 2 (A, B, C). MRI of the brain and paranasal sinuses with intravenous contrast (gadolinium) in a T1-weighted sequence 
of the axial, coronal, and sagittal slices show a hypointense, moderately enhancing tumor formation within the sphenoid 
sinus (blue arrow)

Fig. 3 (A and B). CT scan of the paranasal sinuses using a bone window. Panel A shows a coronal slice of the tumor with 
intensity identical to that of bone. Panel B displays a sagittal slice of the osteoma and its in ltration into the clivus and the 
 oor of the sella turcica. The green arrow in both images indicates the tumor

Fig. 4 (A and B). CT Scan of the Brain in Axial View.Panel A illustrates a CT scan showing the density of the brain paren-
chyma. Panel B highlights the density of the bone structures. A red circle marks the osteoma located in the sphenoidal sinus
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DISCUSSION

The sphenoid sinus is located in the body of the sphe-
noid bone and communicates with the roof of the nasal 
cavity through the sphenoethmoidal recess. The two he-
misinuses are separated by a septum, which is highly 
variable, but in most cases is located medially. The cav-
ity of the sinus may show a number of septa and depres-
sions associated with neighboring structures. These can 
include the pituitary gland, the optic nerve, and the inter-
nal carotid artery. In close proximity to the sphenoid si-
nus are the cavernous sinus and the passing neural and 
vascular structures, the middle cranial fossa, the clivus, 
and the brainstem located above it. The blood supply 
of the sphenoid sinus is provided by the posterior eth-
moidal artery and the sphenopalatine artery, while ve-
nous drainage occurs through the superior ophthalmic 
veins from the system of posterior ethmoidal veins [2, 4]. 

Theories on Osteoma Development:

The exact causes of osteomas remain unclear, but 
several theories exist regarding their development:

I. Embryological theory

II. Traumatic theory

III. Infectious theory 

Osteomas are most often diagnosed between the 
second and fourth decades of life. They arise from 
the surface of the periosteum as solitary expansive 
bony masses. According to the literature (Randachev 
Yu., M. Tsekova et al.), their distribution is as follows:

 Frontal sinus � 80%

 Ethmoidal air cells � 15%

 Maxillary sinuses � 5%

 Sphenoidal sinus � Rare

Extra-skeletal osteomas are most commonly ob-
served in the buccal mucosa, tongue, and nasal cav-
ity. Some paranasal osteomas can propagate into the 
nasal and oral cavities. They may cause displace-
ment of the nasal septum, dental misalignment, and 
facial deformation [13].

Histological Structure:

The histological structure of an osteoma resembles 
normal bone tissue, but the arrangement of bone 
trabeculae is irregular. The tumor�s density may 
vary depending on the ratio between the proliferat-
ing bone trabeculae and bone marrow spaces. Com-
pact osteomas consist of mature lamellar bone under 
microscopic examination and lack Haversian canals 
and  brous components. Trabecular osteomas are 
composed of trabecular bone with hematopoietic ele-
ments surrounded by cortical bone (Teodora Toteva-
Petkova) [7, 13].

Cranial osteomas are slow-growing, benign tumors 
that contain compact or spongy bone tissue. They pre-
dominantly localize in the areas of the paranasal si-
nuses, the temporal bone, and much less frequently in 
the jawbones, with the frontal and ethmoidal sinuses 
being the most commonly a  ected [3, 5]. Involvement 
of the sphenoid sinus is extremely rare, accounting 
for only 4.9% according to literature data [6]. Statis-
tically, these tumors develop with a known predilec-
tion for men, with their frequency ranging from 1-3%, 
and the male-to-female ratio is 2.6:1 [2]. However, 
they may be incidentally discovered more frequently 
in women due to the higher number of CT scans per-
formed for headache investigations [2]. The majority 
of these neoplasms are asymptomatic, which explains 
their relatively rare diagnosis, usually during neuroim-
aging studies for other reasons. In osteomas located 
in the sphenoid sinus, the most commonly observed 
symptoms are headache, visual disturbances due to 
compression of the optic nerve, and, in rare cases, fo-
cal neurological symptoms [6]. Given the nature of the 
complaints of our patient, associated with dizziness 
and sensory disturbances in the right limbs, we can 
conclude that they exclude any connection between 
the symptoms and the present sphenoid osteoma, 
which is located far from the primary sensory cortex 
and pathways for surface and deep sensation.

The etiology of cranial osteomas is not well established, 
although hereditary factors are frequently discussed 
due to the known association of these tumors with 
congenital cholesteatomas and Gardner�s syndrome. 
Frequent trauma at the sites of their formation, in addi-
tion to muscle activity and in ammatory foci, suggests 
a possible traumatic-in ammatory genesis [5, 7]. The 
relatively higher predilection for males may be due to 
the greater frequency of frontal injuries among men 
[2]. Nevertheless, a certain percentage of patients with 
osteomas lack any anamnesis of traumatic damage, 
pointing toward another non-hereditary cause � such 
as in ammatory diseases of the paranasal sinuses, 
leading to persistent local proliferation in the mucosal 
layer and enhanced osteoblastic activity [2].

Osteomas are classi ed into three types based on 
their macroscopic growth � central, growing into the 
bone; peripheral, growing in the periosteum; and ex-
tracostal, developing in soft tissue structures such as 
muscles [7]. Histopathology of these tumors is char-
acterized by two main subtypes � those resembling 
compact bone with a lamellar structure, and those 
resembling spongy bone containing bone marrow [7].

The gold standard for diagnosing osteomas remains 
CT, as the neuroimaging characteristics of these neo-
plasms are almost identical to normal bone density, 
hyperdense, with an oval shape and sharply de ned, 
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smooth edges. The histological variant resembling 
compact bone is very dense with uniform hyperden-
sity resembling ivory, while the spongy variant has a 
di  erent density, resembling  brous tissue [7]. Due to 
the characteristics of the latter, it can often be di   cult 
to di  erentiate it from  brous dysplasia, which has a 
similar radiological appearance of ground-glass [8]. 
In our case, initial MRI imaging revealed hypointen-
sity on T1 and hyperintensity on T2, and after the 
administration of contrast, the tumor remained hy-
pointense due to lack of contrast uptake. Despite the 
lower informative value of MRI compared to CT for 
imaging dense bone structures, MRI can distinguish 
certain soft tissue neoplasms in the sphenoid sinus, 
such as ectopic pituitary adenomas, and their ana-
tomical relationship to the normal gland  [9, 10].

For most asymptomatic osteomas, a wait-and-see 
approach with routine neuroimaging studies is recom-
mended. The approach for our patient is similar, given 
the relatively small size of the tumor and the absence 
of any neurological de cit directly caused by it. Surgi-
cal intervention may be considered in cases with large 
tumors, focal symptoms, headache, or osteomas 
compressing adjacent structures [6]. Several surgi-
cal approaches to the sphenoid sinus exist, with the 
sublabial transseptal approach, transethmoidal, and 
transpalatal approaches having been routinely applied 
in the past [6, 11]. The introduction of the endoscopic 
transnasal approach has signi cantly changed the ap-
proach to surgical interventions in the sphenoid sinus, 
o  ering the surgeon a wide-angle view from multiple 
di  erent projections. However, attention must be paid 
to the increased risk of involvement of neighboring vi-
tal structures due to the wide opening of the sinus [4]. 
When accessing the osteoma, the mucosal layer must 
be excised, the formation resected en bloc, or the tu-
mor scraped using a drill [12].

CONCLUSIONS

Osteomas of the sphenoid sinus are rare benign tu-
mors with slow growth and predominantly asymp-
tomatic characteristics. When the tumor grows to 
sizes that compress neural structures, neurological 
symptoms from the cranial nerves appear. CT and 
MRI are the gold standard in diagnosing these types 
of tumors, and they are complementary examina-
tions. In the absence of clinical manifestations re-
lated to the tumor, clinical observation is the best 
approach for such processes. Surgical treatment 
will establish the histological nature of the tumor but 
increases the risks of dural laceration and subse-
quent cerebrospinal  uid leakage or iatrogenic trau-
ma to the vascular and nerve bundle in the parasel-

lar area. Possible surgical approaches include the 
endonasal endoscopic approach to the sphenoid 
sinus or the sublabial microscopic approach.

Con ict of Interest Statement: The authors declare no 

con icts of interest related to this work.

Funding: The authors did not receive any  nancial support 

from any organization for this research work.

Ethical statement: This study has been performed in ac-

cordance with the ethical standards as laid down in the 

Declaration of Helsinki.

Consent for publication: Consent form for publication 

was signed by the patient and collected. 

REFERENCES

1. Chen CY, Ying SH, Yao MS et al. Sphenoid sinus osteoma at 
the sella turcica associated with empty sella: CT and MR im-
aging  ndings. AJNR Am J Neuroradiol. 2008 Mar;29(3):550-
1. doi: 10.3174/ajnr.A0935. 

2. Aksakal C, Beyhan M, Gökçe E. Evaluation of the Association 
between Paranasal Sinus Osteomas and Anatomic Variations 
Using Computed Tomography. Turk Arch Otorhinolaryngol. 
2021 Mar;59(1):54-64. doi: 10.4274/tao.2020.5811. 

3. Strek P, Zagólski O, Wywia  A et al. Osteoma of the sphenoid 
sinus. B-ENT. 2005;1(1):39-41. 

4. Abarca-Olivas J, Bärtschi P, Monjas-Cánovas I et al. Three-
Dimensional Reconstruction of the Sphenoid Sinus Anatomy 
for Presurgical Planning with Free OSIRIX Software. J Neurol 
Surg B Skull Base. 2021 Mar 12;83(Suppl 2):e244-e252. doi: 
10.1055/s-0041-1725169. 

5. Dell�Aversana Orabona G, Salzano G, Iaconetta G et al. Fa-
cial osteomas: fourteen cases and a review of literature. Eur 
Rev Med Pharmacol Sci. 2015 May;19(10):1796-802. 

6. Nazli Z, Abdul Fattah AW. A rare case of large sphenoeth-
moidal osteoma. Med J Malaysia. 2017 Feb;72(1):60-61.

7. Tarsitano A, Ricotta F, Spinnato P et al. Craniofacial Os-
teomas: From Diagnosis to Therapy. J Clin Med. 2021 Nov 
27;10(23):5584. doi: 10.3390/jcm10235584. 

8. Eggesbø HB. Imaging of sinonasal tumours. Cancer Imaging. 
2012 May 7;12:136-52. doi: 10.1102/1470-7330.2012.0015.

9. Chai A, Soon AYQ, Manish B, Tan JL. Ectopic sphenoid si-
nus pituitary adenoma masquerading as metastatic head and 
neck cancer. BMJ Case Rep. 2021 Mar 10;14(3):e240411. 
doi: 10.1136/bcr-2020-240411.

10. Li Y, Zhu JG, Li QQ et al. Ectopic invasive ACTH-secreting 
pituitary adenoma mimicking chordoma: a case report and 
literature review. BMC Neurol. 2023 Feb 23;23(1):81. doi: 
10.1186/s12883-023-03124-7.

11. Canevari FR, Giourgos G, Pistochini A. The endoscopic transna-
sal paraseptal approach to a sphenoid sinus osteoma: case report 
and literature review. Ear Nose Throat J. 2013 Dec;92(12):E7-
E10. Erratum in: Ear Nose Throat J. 2014 Apr-May;93(4-5):148. 
Pistocchini, Andrea [corrected to Pistochini, Andrea]. 

12. Yudoyono F, Sidabutar R, Dahlan RH et al. Surgical manage-
ment of giant skull osteomas. Asian J Neurosurg. 2017 Jul-
Sep;12(3):408-411. doi: 10.4103/1793-5482.154873. 

13. Randachev Yu, Tsekova M, Popov T. Tsarica Yoanna � ISUL 
University General Hospital for Active Treatment, Medical Uni-
versity � So a, International Bulletin of Otorhinolaryngology.


