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ABSTRACT

Objective: Paranasal sinus (PNS) osteomas are rare, but the most common benign bone tumors of the paranasal region that can
remain asymptomatic until reaching certain size are usually diagnosed incidentally. This study aimed to evaluate the factors that deter-
mine the surgical approach to PNS osteomas.

Methods: This retrospective study included 22 patients who underwent surgery for PNS osteoma between January 2012 and December
2018. Demographic characteristics, tumor location and size, symptoms, surgical techniques, and postoperative complications were ana-
lyzed retrospectively. The relationship between the location and size of the osteoma and the surgical approach was investigated.
Results: Of the 22 patients who underwent surgery for PNS osteoma, eight (36.3%) and 14 (63.7%) were women and men, respectively.
The mean age of the patients was 39.1 years (range, 21-54 years). Based on their PNS location, osteomas were found in the ethmoid,
frontal, maxillary, and both frontal and ethmoid sinuses in 10 patients (45.4%), eight patients (36.3%), three patients (13.6%), and one
(4.5%) patient, respectively. The tumor was excised using the osteoplastic flap technique in five (22.7%) patients with frontal sinus
osteomas larger than 2 cm in size. A combination of the Caldwell-Luc and transnasal endoscopic techniques was used in three (13.6%)
patients with maxillary sinus osteomas. The tumor was excised using the lateral rhinotomy technique in one patient (4.5%) with a giant
osteoma in the ethmoid sinus. Osteoma excision was performed using a transnasal endoscopic approach in the remaining 12 patients
with ethmoid (n = 9) and frontal sinus (n = 3) involvement.

Conclusions: Although the tendency to perform minimally invasive and less morbid transnasal endoscopic approaches in PNS osteoma
surgery is increasing, open surgical techniques and combined approaches should be preferred for ethmoid and frontal sinus osteomas
with potential complications and which extend beyond the PNS boundaries. PNS osteoma size and localization, surgical equipment,
endoscopic sinus surgery experience, and experience in open surgical techniques are the determinants for the surgical approach in

PNS osteoma surgery.
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INTRODUCTION

Osteomas are rare, slowly growing, and benign tumors of the
paranasal region originating from bone tissue. Although it can
be found in every age group, it is generally seen in the fourth
and fifth decades and most frequently in men." Paranasal sinus
(PNS) osteomas, which are usually asymptomatic, are detected
incidentally on radiographs or tomographies for other medical
purposes. Although there is no consensus regarding the etiology
of PNS osteomas, theories, such as infections, embryological
developmental disorders, and trauma, have been proposed.??
When PNS osteomas reach a certain size, they may cause various
symptoms and findings depending on their location. Headache
and facial pain are among the most common symptoms of PNS
osteomas.>™> PNS osteomas can grow in the orbital structures
and cause diplopia, proptosis, ptosis, and orbital pain. When
they extend into the intracranial structures, life-threatening
complications, such as cerebrospinal fluid (CSF) leakage, cerebral

abscess, and meningitis, may occur.*® Based on the histological
types, osteomas are divided into three groups: (1) compact, (2)
spongious, and (3) mixed types, and the most common form
observed is the compact type.” Osteomas are most commonly
located in the frontal sinus, and then, in the ethmoid, maxillary,
and sphenoid sinuses with decreasing frequency.®

Although the definitive treatment for symptomatic PNS osteo-
mas is surgical excision, follow-up is also recommended in
asymptomatic cases.”® Currently, there are two main
approaches for the surgical treatment of PNS osteomas, open
surgical techniques (osteoplastic flap, Caldwell-Luc, and lateral
rhinotomy), and transnasal endoscopic techniques®'? The
authors aimed to present the clinical results in relation to
patients who underwent surgery for PNS osteomas and to eval-
uate the factors that determine the surgical approach in the
treatment of PNS osteomas.
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METHODS

This study included 22 patients with PNS osteoma in the Oto-
rhinolaryngology Clinic of the Dr. Ersin Arslan Training and
Research Hospital and the Otorhinolaryngology Department of
the Faculty of Medicine of the University of Gaziantep between
January 2012 and September 2018. The Gaziantep University
local ethics committee approved the study protocol. A written
informed consent was obtained from all patients. The medical
records of the patients were analyzed retrospectively, including
data such as age, sex, follow-up, localization, size of the oste-
oma, symptoms, surgical approach, and complications. Oste-
oma in all cases was diagnosed using computed tomography
(CT) and confirmed by histopathological examination. Magnetic
resonance imaging (MRI) was also used in certain cases where
the osteoma had invaded the orbit and extended beyond the
PNS. Preoperative CT images were examined, and a surgical
approach was planned, depending on the location of the oste-
oma, its size, and whether it had spread beyond the PNS
borders.

Depending on the location and size of the osteomas; transnasal
endoscopic, lateral rhinotomy (external ethmoidectomy),
Caldwell-Luc, and osteoplastic flap techniques were adopted.
Combined surgical approaches using transnasal endoscopic
and open surgical techniques were preferred in some cases
where the osteoma could not be completely removed through
the nasal cavity. All patients were operated under general anes-
thesia. In all patients, the tumor was removed without residues.
In patients with giant osteomas in which the tumor could not
be removed en bloc, the osteomas were fragmented using an
otologic drill and then excised. In patients who underwent sur-
gery using the transnasal endoscopic approach, the nasal
mucosa and turbinates were decongested with 0.05% oxymeta-
zoline hydrochloride-impregnated buffers preoperatively. Oxy-
tetracycline hydrochloride pomade-mixed buffers were filled
into the nasal cavity postoperatively. In patients with external
skin incision, dressings were performed for 1week, and the
sutures were removed thereafter. In patients who underwent
the Caldwell-Luc procedure, oral mucosal incisions were closed
using absorbable sutures. All patients were administered post-
operative prophylactic antibiotics and analgesics, if necessary.
Nasal packs were removed on the third day, and the patients
were called for a control examination at 3-day intervals in the
first week, then once weekly for 2 weeks, followed by follow-
ups at the end of the first month, sixth month, and 1year. The
mean postoperative follow-up was 15.8 months (minimum:
8 months and maximum: 27 months).

e There are basically three different alternatives for para-
nasal osteomas: open and transnasal endoscopic
approach and their combination.

e Appropriate approach should be determined according to
the location and size of paranasal sinus (PNS) osteomas
and the surgeon’s experience.

e While surgical treatment is recommended for sympto-
matic PNS osteomas, incidentally detected PNS osteomas
are followed.
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Statistical Analysis

The Statistical Package for the Social Sciences (SPSS) version
22.0 (IBM SPSS Corp.; Armonk, NY, USA) was used for statistical
analysis of the data. Descriptive and statistical analyses were
performed. Results are presented as mean (*standard devia-
tion), median (range), and per cent.

RESULTS

The medical records of 22 patients diagnosed with osteomas
by postoperative histopathological examination were examined
retrospectively. The most common types of osteomas were
compact (n = 15), followed by mixed (n = 5) and spongious (n
= 2) types. The clinical and demographic data of the patients
are presented in Table 1. Of the 22 patients who underwent
surgery for osteomas, eight (36.3%) and 14 (63.7%) were
women and men, respectively. The mean age of the patients
was 39.1years (range, 21-54years). Based on their location,
osteomas were found in the ethmoid, frontal, maxillary, and
both frontal and ethmoid sinuses in 10 patients (45.4%), eight
patients (36.3%), three patients (13.6%), and one patient (4.5%),
respectively. In one patient, ethmoid sinus osteoma had a
retro-orbital invasion, causing diplopia and proptosis symp-
toms. Based on PNS CT measurements, osteoma sizes ranged
from 0.5 to 7.5cm, and the mean was 29cm. The most
common symptoms at the time of admission were headache (n
= 14), followed by periorbital pain (n = 4), nasal obstruction (n
= 2), proptosis and diplopia (n = 1), and facial pain (n = 1).

Osteomas were successfully excised completely using the trans-
nasal endoscopic approach in 12 patients (54.5%), of which
nine (40.9%) and one (13.6%) were located in the ethmoid and
frontal sinuses, respectively. In patients who underwent trans-
nasal endoscopic surgery, the mean osteoma size was
1.9cm (range, 0.5-3.8 cm) and 1.5 cm (range, 0.5-2 ¢cm) for eth-
moid and frontal sinuses, respectively. The overall mean size of
the osteomas removed using the transnasal endoscopic
approach was 1.8cm (range, 0.5-3.8 cm). Of the three cases of
PNS osteomas removed using the transnasal endoscopic
approach, two were in the frontal sinus inferior wall, and one
was in the frontal sinus recess. In one case, a 3.8-cm ethmoid
sinus osteoma, causing retro-orbital invasion and diplopia, was
completely excised throughout the medial wall of the orbit by
using the transnasal endoscopic approach (Figure 1). In the
early postoperative period, proptosis and diplopia resolved rap-
idly without complications.

The osteoplastic flap technique was preferred in five (22.7%)
patients with frontal sinus osteomas >2cm. The mean size of
frontal sinus osteomas excised using the osteoplastic flap
approach was 3.9cm (range, 2.3-5.5cm). Of the five patients
with excised using the osteoplastic flap approach, three had
osteomas in the lateral wall of the frontal sinus, one had an
osteoma on the posterior aspect of the frontal sinus, and one
had an osteoma on the anterior wall of the frontal sinus. In
three (13.6%) patients with maxillary sinus involvement, the
osteomas originated from the maxillary sinus posterior wall in
two patients and from the lateral wall in one patient. The
Caldwell-Luc and transnasal endoscopic approaches were used
in combination in three patients with maxillary sinus osteomas.
A 4.5-cm ethmoid sinus osteoma was removed using the lateral
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Table 1. Demographic and Clinical Characteristics of Patients with Paranasal Sinus Osteoma

Patients Age Osteoma Size Surgical Follow-Up
Number (Years) Gender Location (cm) Symptom Approach (Months)
1 21 Male Ethmoid sinus 1.5 Headache TE 12
2 37 Female Ethmoid sinus 0.5 Nasal obstruction TE 27
3 43 Male Frontal sinus 2.3 Headache OF 21
4 52 Male Frontal sinus 2.5 Periorbital pain OF 13
5 33 Female Ethmoid sinus 2.5 Headache TE 16
6 35 Female Maxillary sinus 4.5 Headache CL+TE 17
7 47 Male Frontal sinus 2.5 Headache OF 22
8 44 Male Maxillary sinus 2.5 Nasal obstruction CL+TE 8
9 38 Female Ethmoid sinus 2.3 Headache TE 11
10 37 Female Maxillary sinus 4.5 Periorbital pain CL+TE 21
11 54 Male Frontal + ethmoid sinus 7.5 Headache OF +TE 18
12 32 Female Frontal sinus 2 Periorbital pain TE 24
13 27 Male Ethmoid sinus 2.5 Facial pain TE 11
14 49 Female Frontal sinus 0.5 Headache TE 14
15 38 Male Ethmoid sinus 4.5 Headache LR 23
16 41 Male Frontal sinus 6.5 Headache OF 12
17 38 Male Ethmoid sinus 1.5 Headache TE 11
18 50 Male Ethmoid sinus 1.2 Periorbital pain TE 16
19 41 Male Frontal sinus 2 Headache TE 11
20 46 Female Ethmoid sinus 3.8 Propitozis + diplopia TE 14
(retroorbital extension)
21 49 Male Ethmoid sinus 1.5 Headache TE 13
22 26 Male Frontal sinus 5.5 Headache OF 14

TE, transnasal endoscopic; CL, Caldwell-Luc; OF, osteoplastic flap; LR, lateral rhinotomy.

rhinotomy technique in one patient (4.5%). In one patient
(4.5%), a 7.5-cm osteoma from the frontal and ethmoid sinuses
was completely removed by fragments by using a combination
of the osteoplastic flap and transnasal endoscopic techniques
(Figure 2). Two patients who presented with nasal obstruction
and diagnosed with PNS osteoma underwent both septoplasty
and osteoma excision in the same session. The patients were
hospitalized for 1day postoperatively. Nasal tampons were
removed after 48-72 hours, and the patients were followed-up
by weekly controls every 3 days for the first week and thereafter
for a month. Patients who underwent surgery using external
approaches were advised to attend for controls every 2 days for
dressing during the first week, then called for a weekly checkup
for 1 month. Prophylactic oral penicillin was administered for
1 week postoperatively. None of the patients had intraoperative

or early postoperative complications, such as CSF rhinorrhea,
massive bleeding, periorbital hematoma, or PNS infection. In
one patient who underwent surgery using the osteoplastic flap
technique, a local soft tissue infection developed in the third
postoperative month due to the titanium plate used for defect
repair of the frontal sinus anterior wall. The local infection
resolved with antibiotic treatment and did not recur during the
18-month follow-up period. One patient with frontal sinus oste-
oma resected using the osteoplastic flap approach had numb-
ness in the forehead region.

DISCUSSION

Osteomas are asymptomatic until they reach a certain size;
hence, small osteomas are generally diagnosed incidentally.
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Figure 1. Osteoma surgery with orbital invasion by endo-
nasal endoscopic approach. (a) Paranasal computed tomog-
raphy (CT) image of the osteoma showing orbital invasion.
(b) Paranasal CT image after osteoma excision with an
endonasal endoscopic approach.

Symptoms and findings vary according to the location, size,
and development rate, and direction of the osteomas.® Osteo-
mas may cause diplopia, proptosis, and periorbital pain due to
the involvement of orbital structures; meningitis, CSF rhinor-
rhea, and cerebral abscess due to intracranial spread; and
chronic sinusitis and mucocele due to the disruption of drain-
age in the PNS.®° Based on studies in the literature, the most
commonly reported symptom of PNS osteomas is head-
ache.>"""'? Nasal mucosal inflammation adjacent to the oste-
oma, chronic rhinosinusitis due to obstruction of the drainage
pathways of the PNS, and compression effect on the struc-
tures around the osteoma are factors that may cause head-
ache." In our study, the most common symptom was pain in
the head, face, and periorbital regions, which was consistent
with the literature. Osteomas are generally diagnosed in the
40-50-year age group and are more common in men.2 In this
study, male predominance was determined, and age distribu-
tion was consistent with the literature. In terms of localization,
PNS osteomas originate most frequently from the frontal
sinus, followed by the ethmoid, maxillary, and sphenoid
sinuses in decreasing frequency.>'"'® By contrast, in a pro-
spective study with a large sample size, the authors argued
that osteomas originate most frequently from the ethmoid
sinus and then from the frontal, maxillary, and sphenoid
sinus.! In our study, PNS osteomas were detected more fre-
quently in the ethmoid sinus.

Although indications for the surgical treatment of PNS osteo-
mas are controversial, there is a general consensus that surgical
treatment should be performed for symptomatic patients and
rapidly growing osteomas.'*'® Savi¢ and Djeri¢® suggested sev-
eral indications for the surgical treatment of osteomas from the
frontal and ethmoid sinuses, including osteomas extending
beyond the frontal sinus boundaries, fast-growing osteomas,
disruption of drainage of PNS, nasolacrimal duct involvement,
and headache. Georgalas et al.'® indicated that surgical treat-
ment should be performed in cases where osteomas com-
pletely obstruct the frontal recess, cause orbital and
neurological symptoms due to intraorbital and intracranial
extensions, if the growing osteomas occupies >50% of the

Figure 2. Fronto-ethmoid sinus osteoma resection via com-
bination of osteoplastic flap and transnasal endoscopic
technique. (a) X-ray view of the osteoma involving the fron-
tal and ethmoid sinus, (b) intraoperative view of the giant
osteoma, (c) appearance of the frontal sinus and frontal
recess after osteoma removal, and (d) frontal sinus anterior
wall reconstruction using titanium plate.

space in the frontal sinus. Although it is widely accepted that
patients with asymptomatic PNS osteomas diagnosed inciden-
tally should be followed-up because they show very slow
growth characteristics, in the literature, studies advocating sur-
gical treatment of asymptomatic PNS osteomas also exist as
their increasing size may cause potential complications in the
later stages of life.'® In this study, surgical excision was per-
formed in all symptomatic patients with PNS osteoma detected
by PNS CT. PNS CT is the gold standard imaging modality for
the diagnosis of osteomas. Compact osteomas appear as
smooth, hyperdense, noncontrast-enhancing masses on CT.
Spongious and mixed types of osteomas are denser than the
surrounding bone tissue and appear as heterogeneous bone
masses on a CT with partial contrast enhancement.” In addition,
the most appropriate approach in the follow-up of asymptom-
atic patients who did not undergo surgery is a periodic evalua-
tion with PNS CT. MRI is recommended to evaluate soft tissue
in patients with orbital involvement and intracranial extension
of osteomas.'®

Surgical options for PNS osteomas can be classified into three
main groups: open, closed (transnasal endoscopic), or a combi-
nation of these. Although the surgical approach is not standard
for the surgical treatment of PNS osteomas, the surgical
approach can be determined preoperatively according to the
location and size of the tumor and the surgeon’s experience
with surgical techniques. Open surgical options include
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alternative approaches, such as lateral rhinotomy and external
ethmoidectomy for complicated osteomas located in the eth-
moid sinus, Caldwell-Luc for osteomas located in the maxillary
sinus, and osteoplastic flap or bicoronal flap techniques for
osteomas >2 cm in the frontal sinus.'* All large osteomas out-
side the frontal sinus can be safely removed in one piece or by
fragmentation with the endonasal endoscopic approach.'
Although open surgical approaches have advantages, such as
better surgical vision, ability to use both hands simultaneously,
and easier intervention for possible complications, such as
bleeding and CSF rhinorrhea, they have several disadvantages
compared with the transnasal endoscopic approach, such as
being more invasive and resulting in visible scarring due to
external surgical incisions, causing higher postoperative pain,
resulting in prolonged hospital stays and high postoperative
morbidity.'®

The osteoplastic flap and bicoronal flap techniques, which are
commonly used, are open surgical methods that provide
shorter operative times, wider areas for surgical intervention,
and excellent surgical exposure for frontal sinus located osteo-
mas >2cm.'*'® Open surgical approaches allow the complete
removal of frontal sinus osteomas without residues; moreover,
they provide easier repair of complications, such as defects in
the posterior wall of the frontal sinus and CSF rhinorrhea."
Despite these advantages, pain and loss of sensation in the
frontal region, scar on the skin due to surgical incisions, pain,
and cosmetic deformity are among the most important disad-
vantages of open surgical techniques.’® In our study, a titanium
plate was used to repair the bone defect in the anterior wall of
the frontal sinus in a patient who underwent osteoma excision
with the osteoplastic flap approach, and a late postoperative
soft tissue infection due to the presence of the titanium plate,
which was treated with systemic oral antibiotics. In another
patient who underwent excision of a frontal sinus osteoma
with the osteoplastic technique, a transient temporary loss of
sensation in the frontal region improved spontaneously within
6 months postoperatively.

The transnasal endoscopic approach, which offers minimally
invasive surgery for the treatment of PNS osteomas, has been
increasingly adopted in appropriate cases. Compared with
open surgical techniques, the transnasal endoscopic approach
results in scarless surgery, less pain, shorter hospital stays, low
postoperative morbidity rates, and lower complication
rates.'?'® However, Rokade and Sama reported that the endo-
scopic transnasal approach is quite risky and challenging in
patients with osteomas that fill >75% of the frontal sinus and
erode the posterior wall of the frontal sinus or in patients with
a history of meningitis and CSF rhinorrhea.'? After endoscopic
surgery, the anatomical structures of the nose and the drainage
pathways of the sinuses were significantly preserved, and con-
sequently, no deterioration of PNS function was observed. Cas-
telnuovo et al.'” reported that the transnasal endoscopic
approach is not appropriate for the surgical treatment of
patients with PNS osteomas, exceeding the ethmoidal sinus
boundaries and showing orbital invasion, osteomas not arising
from the inferior wall of the frontal sinus and frontal recess, or
osteomas in the anterior or inferior maxillary sinus and
>2cm in size. In addition, the transnasal endoscopic approach
is not an appropriate surgical technique for PNS osteomas that
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erode the posterior wall of the frontal sinus and show intracra-
nial extension. By contrast, some studies suggest that trans-
nasal endoscopic excision of large osteomas in the frontal sinus
and osteomas in the upper medial wall of the maxillary sinus is
feasible in suitable cases with large frontal recesses.'® Seiberl-
ing et al.'® reported that they successfully performed surgery in
23 patients with large frontal sinus osteomas with the trans-
nasal endoscopic approach. Although the transnasal endo-
scopic technique has many advantages, it is not considered an
appropriate option in intraorbital and intracranial extension
osteomas due to the possibility of complications, such as intra-
orbital hemorrhage and CSF rhinorrhea. Although it is endo-
scopically possible to intervene in complications, such as CSF
rhinorrhea and periorbital hemorrhage, it increases morbid-
ity."'® However, in our study, in a patient with a 3.8-
cm osteoma with retro-orbital invasion exceeding the ethmoid
sinus margins, the tumor was successfully removed completely
using the transnasal endoscopic approach. Although the size
and location of the osteoma have an impact on determining
the surgical approach, the experience of the surgeon perform-
ing the surgery is also an important determining factor in
choosing the surgical approach.

Finally, in this study, tumor excision was successfully performed
using the transnasal endoscopic approach in patients with
osteomas not exceeding 2 cm in size located in the frontal sinus
inferior wall and recess. The tumor was excised using the osteo-
plastic flap approach in patients with osteomas >2.5cm in size
and located in the posterior and lateral regions of the frontal
sinus. PNS osteoma was excised by using lateral rhinotomy in a
patient with ethmoid sinus involvement and lateral extension.
Serious major complications, such as periorbital hemorrhage,
orbital injury, and CSF rhinorrhea, did not occur. In a patient
who underwent open surgery for giant frontal sinus osteoma,
soft tissue infection was developed in the third postoperative
month due to the titanium plate used to defect repair and was
treated with systemic oral antibiotics. During the follow-up
period, no complications, such as reactions to a foreign body or
explanation related to titanium plate use, were observed.

CONCLUSION

Open, transnasal endoscopic, and combined approaches for
PNS osteomas have been described, and the decision regarding
the surgical approach is determined based on the tumor loca-
tion, size, and invasion to adjacent structures. Although there
has been an increased tendency to apply the transnasal endo-
scopic approach in PNS osteoma surgery in recent years, open
surgical techniques and combined approaches should be pre-
ferred for ethmoid and frontal sinus osteomas exceeding the
PNS boundaries and have a potential for complications. In
selecting the surgical approach, size and localization of the
osteoma, surgical equipment, and surgeon’s experience in
endoscopic sinus surgery and open surgical techniques are also
determinant factors.
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