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Original Investigation

Objective: Paranasal sinus osteomas are benign tumors 
that are smooth-walled, slow-growing, and induced by 
bone tissue. Although their most common localization 
is the frontal sinus, some osteomas are seen in the eth-
moid, maxillary, and sphenoid sinuses. Frontal sinus 
osteomas are often asymptomatic; however, when they 
become symptomatic, headache is the most common 
complaint. In this study, we aimed to analyze the post-
operative results of patients who were diagnosed with 
frontal sinus osteoma and were operated with appropri-
ate surgical techniques.

Methods: We retrospectively evaluated 14 patients 
who were diagnosed with frontal sinus osteoma and 
were operated in our department between March 
2009 and July 2014. The following parameters were 
analyzed: patients’ age and gender, complaints at the 
time of admission to our clinic, pathological findings 
from physically examination, tumor features observed 
in preoperative paranasal sinus computed tomogra-
phy (size and localization), surgical methods applied, 
intra- and postoperative complications, and recur-

rence rates. All patients preoperatively provided in-
formed consent. 

Results: Of the 14 patients, 7 were males and 7 were 
females, with a mean age of 40.57 years. A total of 11 
(79%) osteomas were located within the frontal sinus 
and 3 (21%) within the frontal recess. External surgical 
approach was performed to 11 patients, endoscopic ap-
proach was performed to 2 patients and external and en-
doscopic approach was performed to 1 patient together. 

Conclusion: Although the preferred surgical meth-
od in frontal sinus osteoma depends depended on size 
and localization of tumors, experience of surgeon is also 
important. Although the external surgical approach is 
appropriate for large and laterally localized osteomas, 
the endoscopic approach is appropriate for small and 
inferomedially localized osteomas. In both surgical ap-
proaches the site of origin should be drilled.
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Introduction
Paranasal sinus osteomas are rare benign lesions. 
Paranasal sinus osteomas are most commonly seen 
in the frontal sinus (1, 2). Frontal sinus osteomas 
often remain asymptomatic because of their slow 
growth. They are frequently detected incidentally. 
Most frequently, the complaints of head and facial 
pain are seen when frontal sinus osteomas become 
symptomatic. In addition, nonspecific complaints 
such as a runny nose, postnasal drip, and nasal con-
gestion can be seen. Although it is rare, particular-
ly large frontal sinus osteomas cause intraorbital 
extension and intracranial complications (edema 
around the eye, loss of vision, exophthalmos, dip-
lopia, pneumocephalus, intracranial mucocele, ce-

rebrospinal fluid leakage, bacterial meningitis, and 
brain abscess) (3). Osteomas are often seen as a 
single lesion. Multiple osteomas are seen in Gard-
ner syndrome, which shows autosomal dominant 
inheritance (4).

In this study, we aimed to analyze the postoper-
ative outcomes of patients who were diagnosed 
with frontal sinus osteoma in our clinic and oper-
ated with an appropriate surgical technique.

Methods
In this study, 14 patients who were diagnosed 
with frontal sinus osteoma in our clinic between 
March 2009 and July 2014 and who had under-
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gone surgical interventions were retrospectively evaluated. The 
approval of the Clinical Research Ethics Board of Eskişehir 
Osmangazi University was received with the ethical commit-
tee protocol number 80558721/248. The patients’ ages, gen-
ders, complaints for which they applied to our clinic, patho-
logical findings determined on physical examination, tumor 
characteristics (size and location) found through preoperative 
paranasal sinus computed tomography (PNS CT), surgical 
procedures, intraoperative/postoperative complications, and 
recurrence rates were evaluated. Osteomas were assessed ac-
cording to the classification system of Chiu et al. (5). Written 
informed consent was obtained from all patients before the 
surgery.

Surgery was performed in symptomatic patients. Although the 
surgical approach was determined according to the place and 
diameter of the osteoma and the experience of the surgeon, an 
external approach was mostly applied. Although the incision 
above the eyebrow area under general anesthesia varies accord-
ing to each case in the external approach, it was generally ap-
plied in a length of 3-6 cm. In all cases, the osteoma was tried to 
be removed as a whole by out-fracture, after the base got thinner 
with the help of a burr. Then, it was cleaned using a burr in order 
not to leave remnants in the place of origin. Because the mucosal 
membrane was protected in all cases, the sinus obliteration was 
not implemented. After being placed minutely, the osteoplastic 
flap was sutured by making holes with a burr in all cases. The 
opening of the nasofrontal channel was checked in all cases. The 
endoscopic approach was particularly applied in small and infer-
omedially located osteomas.

All the patients were postoperatively followed with anterior rhi-
noscopy and endoscopic examination at 2-month intervals in 
the first 6 months and at 6-month intervals thereafter. PNS CT 
was also requested in the postoperative controls.

Results
Seven of the patients (50%) included in the study were male 
and seven were female (50%). The youngest patient was 22 years 
old and the oldest was 63 years old; thus, the average age was 
calculated as 40.57.

While the most common complaint of the patients was head-
ache, with a rate of 71%, nasal congestion was the second, with a 
rate of 35%. The complaints of the patients in application to our 
outpatient clinic are shown in Table 1.

In the ear, nose, and throat physical examination and PNS CT 
of the patients, in addition to the frontal sinus osteoma, a de-
viated septum in five patients (35%), nasal polyposis in three 
patients (21%), frontal mucopyocele in three patients (21%), 
bilateral inferior concha hypertrophy in two patients (14%), 
and middle concha bullosa in one patient (7%) were detected. 

The average of the follow-up duration was calculated as 35.2 
months, with the shortest period 7 months and the longest 64 
months.

According to the preoperative PNS CT measurements of the 
patients, the smallest osteoma was measured as 8×8 mm and 
the largest as 25×37 mm; the average was detected as 14.5×20.5 
mm. Osteomas larger than 30 mm are considered as a giant os-
teoma, with giant osteoma detected in three of our patients. The 
surgical osteoplastic flap procedure was applied in cases of giant 
osteomas. Eight of the frontal osteomas (57%) were located on 
the right while six of them (43%) were found on the left. While 
11 (79%) of the osteomas were located in the frontal sinuses, 
three (21%) of them were located in the frontal recess. Bilateral 
localization was not detected in any patient. Extension of the 
osteomas into the orbital and intracranial field was not detected 
in the preoperative and intraoperative assessments. Samples of 
frontal sinus osteomas on PNS CT coronal and axial sections 
are shown in Figure 1.

Frontal sinus osteomas were assessed according to the staging 
system of Chiu et al. (5) (Table 2). According to this staging sys-
tem, three patients (21%) were found to be stage 4, nine patients 
(64%) stage 3, and two patients (14%) stage 2.

The external approach was performed in eleven patients; the 
endoscopic approach was performed in two patients and the 
external and endoscopic approaches were performed together in 
one patient. The endoscopic approach was applied in two cases 

Table 1. The complaints of patients applying to the outpatient clinic

Symptoms  Number of patients %

Headache 10 71

Nasal congestion 5 35

Postnasal drip 4 29

Swelling in the eye 1 7

Table 2. The frontal sinus osteoma staging system of Chiu et al. (5) 

Stage 1 Origin of the osteoma posterior and inferior in the frontal recess; 
localization of the osteoma medial to a virtual sagittal plane 
passing through the lamina papyracea; anteroposterior (AP) 
diameter of the tumour is less than 75% of the AP diameter of 
the frontal sinus

Stage 2 As stage I; AP diameter of the tumour greater than 75% of the AP 
diameter of the frontal recess 

Stage 3 Origin of the osteoma anterior and/or superior in the frontal sinus 
and/or osteoma extending lateral to a virtual sagittal plane passing 
through the lamina papyracea 

Stage 4 The tumor filling the entire frontal sinus
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having an osteoma located in the frontal recess and smaller than 
1 cm in diameter. Osteoma excision was performed using an 
endoscopy guided burr. Combined treatment was applied to 
the patient in whom osteoma excision was performed in the 
right frontal sinus through the external approach in an outside 
medical center in 2004 and in whom recurrence was detected 
in the five-year follow-up. The patient had an osteoma showing 

extension from the right frontal sinus toward the ethmoid. On 
account of the fact that recurrence was detected in the patient 
in whom a combined surgical approach was applied by us in the 
postoperative 19th month, external surgery was again performed 
with the right osteoplastic flap approach. No recurrence was 
detected at the 7-month follow-up.

The preoperative PNS CT, the osteoma excised intraoperatively 
and the control PNS CT examinations obtained in the postop-
erative 4th month of the patient who had undergone an endo-
scopic approach are seen in Figures 2, 3, and 4.

The osteoma tissue was attempted to be completely removed in 
all cases. Recurrence was attempted to be prevented by burring 
the area where the osteoma arose from.

In a case, after the osteoma arising from the posterior wall of 
the frontal sinus was removed, dural defects occurred in the 
posterior wall, while remnant tissue was burred. The resulting 
defect was repaired with oxidized cellulose (Surgicel) by taking 
the recommendation of neurosurgery. No intracranial complica-
tions developed in the patient in the early postoperative period 
and in a 51-month follow-up.

While the remnant tissue was burred after the osteoma was re-
moved from a case where the osteoma arose from the frontal si-
nus inferior wall, the defect that occurred in the orbital superior 
wall was closed with bone wax. In the patient in whom edema 
developed in the left eye in the early postoperative period, no 
complications were encountered in the subsequent 39-month 
follow-up.

Figure 1. PNS CT images in coronal and axial sections

Figure 2. Preoperative PNS CT of the patient who had undergone 
the endoscopic approach

Figure 3. Osteoma excised with the endoscopic approach

Figure 4. Control PNS CT in the 4th postoperative month
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Discussion
Paranasal sinus osteomas are benign tumors that are well-cir-
cumscribed, slow-growing, arising from bone tissue, and be-
tween 1 and 5 cm (2). The incidence of paranasal sinus osteomas 
in the general population is 0.43-3% (1). The most frequent lo-
cation of paranasal sinuses is the frontal sinus, with the incidence 
reported to be 37-80%. In the order of frequency, osteomas are 
seen in the ethmoid, maxillary, and sphenoid sinuses, follow-
ing the frontal sinus (6-8). In the study of Erdogan et al. (9), 
the ethmoid osteoma was observed as the most frequent (55%). 
The frequency of frontal sinus osteomas was found to be 37.5% 
in the same study. Osteomas observed in the middle turbinates 
have also been reported in the literature (10).

Headache was the most common complaint of patients in our 
study, which is consistent with the literature, with a rate of 71%. 
Next, the complaint of nasal congestion draws attention, with a 
rate of 35%. Septal deviation was detected in our four patients, 
with a complaint of nasal congestion and bilateral inferior turbi-
nate hypertrophy in one patient. We believe that the complaints 
of nasal congestion were high because of these accompanying 
pathologies.

The etiology of osteoma is still a controversial issue. Embryol-
ogy, traumas, inflammation, polyp calcification, metaplasia, he-
redity, and calcium metabolism changes are the factors that are 
emphasized in the etiology (11). Three of our patients (21%) had 
a history of head trauma, while five patients (35%) had a history 
of chronic sinusitis.

Paranasal sinus osteomas are often detected in the age range 
of 30-40 (12, 13). The youngest patient was 22 years old and 
the oldest was 63 years old; thus, the average age was calculated 
as 40.57 in our study. The incidence is higher in men than in 
women (M/F: 1.5-3.1) (12). No gender differences were found 
in our study. In the study of Keskin et al. (14) that included 17 
cases, the incidence in women was calculated to be more than 
in men (1.42/1).

Frontal sinus osteomas are usually detected incidentally in PNS 
CT taken due to the complaints of sinusitis and headache. Os-
teomas appear as a hyperdense and homogeneous mass in CT. 
PNS CT is the basic examination used in the diagnosis of fron-
tal sinus osteoma, in planning the surgical treatment, and in the 
observation of small osteomas that do not require surgery (14). 
Ossifying fibroma and fibrous dysplasia are in the differential 
diagnosis of osteoma (15). Preoperative PNS CT scans were ob-
tained in all patients in our study).

Osteomas are histologically divided into three different types: 
compact osteoma, cancellous osteoma, and a mixed type of os-
teoma having the characteristics of both. There is no difference 
reported among these types in terms of clinical symptoms and 

recurrence tendency (16). While compact osteoma was detect-
ed in four of our cases, subtypes were not determined in the 
others.

Chiu et al. (5) classified the frontal sinus osteomas (Table 2). 
Endoscopic surgery can be performed in stage 1-2 osteomas ac-
cording to the staging system. Trephination can be applied in 
stage 2 osteomas and in the osteomas obliterating the frontal 
recess much. External surgery should be applied in stage 3-4 
osteomas (5). According to this staging system, three (21%) cas-
es were determined as stage 4. Nine (64%) as stage 3, and two 
(14%) as stage 2 in our study. Endoscopic approach was applied 
in stage 2 patients. In one of our stage 3 patients, external and 
endoscopic approaches were applied together. The external ap-
proach was applied to the other cases.

Surgical treatment of the frontal sinus osteomas depends on 
the location and diameter of the osteoma, the anatomical size, 
the characteristics of the sinus, and the surgeon’s experience. 
External and endoscopic approaches are available in the surgi-
cal treatment of frontal sinus osteomas. Osteoplastic flap and 
frontal ethmoidectomy (Lynch procedure) can be applied as the 
external approach. In addition to the fact that the external ap-
proach gives the surgeon a wider vision, it also provides other 
advantages, such as easier excision of the osteomas and easier 
interventions to the intraoperative complications. The disad-
vantages are postoperative edema in the frontal region, incision 
scars, and pain. Bignami et al. (17) applied the external approach 
in frontal sinus osteomas located in the lateral of the virtual line 
drawn on lamina papyracea, eroded in the anterior posterior 
wall, showing intracranial or intraorbital extension, and having a 
smaller anterior posterior diameter than 10 mm.

Osteoma can be removed without the obliteration of the sinus 
in the osteoplastic flap approach, which is one of the external 
surgical approaches; also obliteration can be applied after re-
moving the tumor. The basic principle in the related literature 
is to provide for continuity of the natural frontal sinus drainage, 
and there is even a suggestion of a mucosal transposition flap 
for the damaged recess mucosa (5, 18-21). The option of oblit-
eration can be considered in cases where problems are thought 
possibly might occur during the frontal sinus drainage, in cas-
es where most of the sinus is also removed during the resec-
tion of the giant osteoma, and when cerebrospinal fluid leak is 
encountered. However, serious problems, such as mucocele or 
mucopyocele, may occur after obliteration. Foramina of Bre-
schet and residual sinus mucosa that might remain in the recess 
may cause mucocele or mucopyocele formation even years later. 
Sinus obliteration has also been shown to cause mucocele or 
mucopyocele formation (22). Mucoceles may develop after six 
months, even up to forty years after the first intervention (23). 
One of the drawbacks of sinus obliteration is that it causes dif-
ficulty in detecting recurrence in the postoperative follow-up. 
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Obliteration was not needed in any of our patients who had 
undergone external surgery.

The endoscopic approach has some advantages, such as the lack 
of an incision scar and little postoperative edema. The endo-
scopic approach may be preferred in small-diameter osteomas 
located in the medial of the virtual line drawn on the lamina 
papyracea (24).

Osteomas larger than 30 mm are known as giant osteomas. 
Osteoplastic flap, external frontoethmoidectomy, and the en-
doscopic approach can be performed in these cases (25). The 
surgical osteoplastic flap method was applied to three cases 
with giant osteoma in our study. Giant osteomas can also be 
intervened endoscopically using Draf III or Lothrop approach-
es (26). However, it is important to perform these approaches 
along with navigation in order to reduce the risk of complica-
tions (27).

In the literature, the recurrence rates were reported to be low 
in cases in which surgery was performed appropriately (12). In 
our study, recurrence was detected in one patient (7%). The rea-
son for recurrence in patients is non-removal of the osteoma 
tissue completely. The reasons for leaving the osteoma tissue in 
the place of intervention can be as follows: insufficient burring 
because of the risk of defect formation in the burred region, an 
inexperienced surgeon, not providing a good and adequate sur-
gical view, and the structural similarity between osteoma tissue 
and the bone tissue that it arises from. Although the posterior 
wall of the frontal sinus was burred, reconstructions with calvar-
ial bone grafts or synthetic materials were suggested in patients 
with recurrence after posterior wall resection (28, 29).

Conclusion
The surgical approach should be selected depending on the loca-
tion and size of the frontal sinus osteoma, anatomical size, char-
acteristics of the sinus, surgeon’s experience, and available exist-
ing technical facilities (navigation). Based on all these factors, 
an external or endoscopic approach is then applied. No matter 
which surgical approach is used, the osteoma tissue should be 
fully removed by burring.
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