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INTRODUCTION

Benign fibro-osseous lesions (BFOLs) of the paranasal sinuses 
are variations along the intraosseous disease spectrum that ex-
hibit similar histologic characteristics: hypercellular fibroblastic 
stroma containing various combinations of bone or cementum-
like tissue and other calcified structures [1]. BFOLs have osse-
ous and fibrous tissue components. Variation in terms of the fi-
brous element encompasses monomorphic fibroblasts and hy-
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Objectives. Fibro-osseous lesions of the paranasal sinuses can present various clinical manifestations. This study aimed to 
report the long-term clinical course of benign fibro-osseous lesions (BFOLs) in the paranasal sinuses, including clini-
cal and radiologic features. 

Methods. Radiologically confirmed BFOLs between 1994 and 2016, with the exclusion of osteoma cases, were retrospec-
tively reviewed. We compared demographic characteristics between the surgery and observation groups. The reasons 
for the imaging study, radiographic features, histopathology, and clinical course based on serial image scans were ana-
lyzed.

Results. In total, 183 subjects were selected from a thorough review of head and neck radiologic tests (n=606,068) at a 
tertiary referral hospital over 22 years. Patients’ mean age was 28.6±18.1 years, and 56.3% were males. A diagnos-
tic imaging workup was performed in 55.7% of patients due to facial asymmetry, headache, skull mass, or other 
symptoms related to BFOLs. In other patients (37.7%), BFOLs were found incidentally on computed tomography or 
magnetic resonance imaging. The most common diagnosis was fibrous dysplasia, followed by ossifying fibroma, based 
on both radiologic exams and histopathologic results. In total, 42.6% of the patients underwent surgery because of 
subjective symptoms or esthetic concerns. The patients who underwent surgery were younger (P<0.001) and had a 
longer follow-up duration (P<0.001) than those who underwent observation. Patients who experienced lesion 
growth (11.5%) were younger (P<0.001) and had more lesion sites (P=0.018) than those who did not, regardless of 
surgical treatment. Five patients underwent optic nerve decompression, and one patient experienced malignant trans-
formation.

Conclusion. BFOL in the paranasal sinuses is a rare disease, and most cases were observed without specific treatment. Sur-
gical treatment should be considered in symptomatic patients with aggressive clinical features. Regular observation 
and management are needed, particularly in younger patients in their teens. 
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percellular thin collagen fibers. Their ossification-related features 
are also quite variable, including metaplastic woven bone, osteo-
blastic rimming, trabecular paralleling, and curvilinear conglom-
erates [2]. Osteoma, fibrous dysplasia (FD), and ossifying fibro-
ma (OF) are the main BFOLs of the paranasal sinuses. FD is a 
dysplastic skeletal anomaly characterized by the replacement 
of normal bone with immature bone and fibrous tissue. It may 
affect a single bone (monostotic) or multiple bones (polyostotic). 
Polyostotic FD is less common, and is sometimes related to Mc-
Cune-Albright syndrome, which also involves skin pigmenta-
tion and endocrine abnormalities [3]. OF is rare and typically 
found in the mandible; therefore, it is usually reported by oral 
surgeons [4].

The histologic diagnosis of BFOL is quite challenging for the 
pathologist, and an accurate diagnosis in most patients therefore 
requires a comprehensive assessment of histologic, clinical, and 
radiologic findings [5]. Usually, the first diagnostic step is a ra-
diologic imaging test. However, because the ossifications and fi-
brous components of BFOLs can be quite heterogeneous even 
within specific disease entities, it is difficult to reach an accurate 
diagnosis based only on imaging, except for simple osteomas [6]. 
The choice of treatment should be individualized in each case 
based on clinical symptoms and the location of paranasal fibro-
osseous lesions. The choice of whether to perform surgical treat-
ment of these lesions depends on subjective symptoms or es-
thetic concerns. In the absence of symptoms, slow-growing le-
sions can often be managed conservatively through observation. 
Surgery is the most effective therapeutic strategy, particularly for 
lesions involving the orbit or the skull base [7]. 

Because BFOLs of the paranasal sinuses are rare, their appro-
priate management has not been well established. A small num-
ber of studies have reported the clinical manifestations and 
treatment outcomes of BFOL. This study had two purposes. 
First, we aimed to identify different types of BFOLs involving 
the paranasal sinuses in a large study population and to analyze 
their clinical and radiologic characteristics. Second, we tested 
the hypothesis that some clinical factors would be related to the 
recurrence of BFOLs after surgical management. Therefore, we 
reviewed the long-term follow-up results of BFOL patients. 

MATERIALS AND METHODS

Study population
We pulled out a list of head and neck imaging tests, including 
computed tomography (CT) and magnetic resonance image 
from October 1994 to January 2016 in a tertiary referral hospi-
tal. We searched for cases marked FD or OF on the official im-
age reports and reviewed the image of those patients. Bony tu-
mors confined to the paranasal sinuses were defined as BFOLs 
according to the diagnosis of a radiologist. Osteomas were ex-
cluded except for osteoma as a differential diagnosis of FD or 
OF. The reason for the exception is that osteoma is often diag-
nosed only by CT scan, and many cases are not treated if pa-
tients have no symptoms. The CT findings of FD were expansile, 
ground glass, sclerotic, or lytic lesions [8]. The radiologic features 
of OF were described as round lesions with sclerotic eggshell 
rim and central heterogeneity [6]. We retrospectively reviewed 
medical records of patients with radiologically diagnosed BFOL 
(FD or OF) of the paranasal sinuses. After a thorough imaging 
review, cases with BFOL in the craniofacial area that did not in-
volve the paranasal sinuses were excluded. We analyzed data, 
including age, sex, clinical manifestations, sites of involvement, 
the reason for imaging, radiologic results, surgical histology, and 
clinical course with serial image scans. This study was approved 
by the Institutional Review Board of Samsung Medical Center 
(IRB No. 2019-01-105), and the need for informed consent was 
waived.

Evaluation of management modalities
If the patients had no symptoms and lesions were slow-growing 
on follow-up imaging, they were followed regularly at an outpa-
tient clinic. If patients had subjective symptoms or esthetic con-
cerns, surgery was performed by an otolaryngologist, neurosur-
geon, plastic surgeon, or as a team effort depending on the loca-
tion of the tumor. An endoscopic approach was preferred for 
paranasal BFOL, whereas some patients underwent surgery via 
an external approach or craniotomy. If there were no symptoms, 
follow-up imaging was performed at various intervals. If the pa-
tient underwent surgery, follow-up imaging was performed be-
tween 6 and 12 months after surgery.

Statistical analysis
Data were presented as mean and standard deviation and tested 
for normality of distribution using the Shapiro-Wilk test. Com-
parisons between the surgery and observation groups were per-
formed using the Student t-test or the Mann-Whitney U-test. 
The Chi-square test or Fisher’s exact test was used for analyzing 
categorical variables. The Kruskal-Wallis test with Dunn’s multi-
ple comparison test was used. Statistical significance was ac-
cepted at P<0.05. Stata software ver. 14.0 (Stata Corp., College 
Station, TX, USA) was used. 

  Benign fibro-osseous lesions (BFOLs) in the paranasal sinuses 
are rare, and most cases are observed without specific treat-
ment. 

  Surgical treatment should be considered in symptomatic pa-
tients with aggressive clinical features. 

  A multidisciplinary approach is needed for accurate diagnosis 
and appropriate management of BFOLs of the paranasal si-
nuses, particularly in younger patients in their teens. 
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RESULTS

Among a total of 606,068 radiologic evaluations of the parana-
sal sinuses over 22 years, 183 cases were diagnosed with BFOL 

of the paranasal sinuses. The estimated prevalence based on ra-
diology was 0.03% across age groups. The demographic data of 
patients in this study are presented in Table 1. The patients in-
cluded 103 males (56.3%) and 80 females (43.7%), ranging in 

Table 1. Demographics of patients with benign fibro-osseous tumors 
in the paranasal sinuses

Characteristics
Total 

(n=183)
Surgery 
(n=78)

Observation 
(n=105)

P-value

Male sex 103 (56.3) 58 (55.2) 45 (57.7) 0.765
Age at diagnosis (yr) 28.6±18.1 21.8±13.6 33.6±19.4 <0.001a)

Follow-up period (mo) 54.3±50.2 66.2±53.3 39.1±41.6 <0.001a)

Reason for imaging <0.001a)

   Diagnostic 113 (61.7) 70 (61.9) 43 (38.1) 
   Incidental 70 (38.3) 8 (11.4) 62 (88.6)
Sinus involvement
   Maxilla 56 (30.6) 26 (33.3) 30 (28.6) 0.519
   Ethmoid 53 (29.0) 31 (39.7) 22 (21.0)  0.008a)

   Frontal 95 (51.9) 44 (56.4) 51 (48.6) 0.300
   Sphenoid 89 (48.6) 40 (51.3) 49 (46.7) 0.553
Multiple adjacent bone 

involvement
83 (45.4) 44 (56.4) 39 (37.1) 0.010a)

Skeletal involvement 13 (7.1) 4 (5.1) 9 (8.6) 0.562
McCune-Albright  

syndrome 
 7 (3.8) 1 (1.3) 6 (5.7) 0.241

Values are presented as number (%) or mean±standard deviation.
a)Statistically significant using the Mann-Whitney U-test. 

Table 2. Reason for radiologic imaging studies in patients with be-
nign fibro-osseous lesions

Category Reason No. (%)

Diagnostic 113 (61.7)
Facial asymmetry  52 (46.0)
Headache  12 (10.6)
Skull mass 10 (8.8)
Nose symptom 10 (8.8)
Visual loss  8 (7.1)
Limb pain or multiple fracture  7 (6.2)
Obliteration of external auditory canal  5 (4.4)
Others (parotid swelling, meningitis, loss of 

 consciousness, skin lesion, facial pain, etc.)
 9 (8.0)

Incidental 70 (38.3)
Trauma 33 (47.1)
Routine check-up 10 (14.3)
Ear symptom (hearing loss or otorrhea) 6 (8.6)
Dizziness 5 (7.1)
Dental problem 5 (7.1)
Others (epistaxis, facial nerve palsy, hemifacial 

spasm, trigeminal neuralgia, seizure, panic 
attack, loss of consciousness, etc.)

11 (15.7)

Fig. 1. Radiologic findings of pathologically confirmed benign fibro-osseous lesions of the paranasal sinuses. Computed tomography scans of 
three different patients with fibrous dysplasia (FD) and ossifying fibroma (OF). (A) FD involving the right maxilla and zygoma. (B) FD confined 
to the right ethmoid bone. (C) FD of the sphenoid bone. (D, E) OF in the left maxillary sinus. (F) OF in the right ethmoid sinus. 
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age from 6 months to 79.5 years old (mean age, 28.6±18.1 
years). The reasons for imaging evaluation were divided into 
three categories. The majority of patients (113/183, 61.7%) vis-
ited because of specific symptoms related to BFOLs, such as fa-
cial asymmetry, headache, skull mass, ear, and nasal symptoms, 
or visual loss. Seventy patients (38.3%) had no signs, but were 
incidentally diagnosed based on radiologic imaging for trauma, 
routine health check-ups, or dental problems. Seventy-eight pa-
tients (42.6%) underwent surgical treatment. When the surgery 
group and observation group were compared (Table 1), the pa-
tients who underwent surgery were, on average, younger 
(P<0.001) and had a longer follow-up duration (P<0.001). The 
observation group was more frequently diagnosed incidentally 
(P<0.001). 

The specific reasons for imaging are summarized in Table 2. 
Facial asymmetry was the most common reason for diagnostic 
imaging, and trauma was the most common precursor of inci-
dental detection. The involved sinuses and ranges varied, and 
seven patients had McCune-Albright syndrome. The radiologic 
findings of FD and OF confirmed on pathology are illustrated in 
Fig. 1. The radiologic differential diagnosis of FD and OF includ-
ed osteoma, osteoblastoma, osteosarcoma, chondrosarcoma, 

meningioma, odontoma, metastasis, eosinophilic granuloma, or 
intraosseous hemangioma. The most common pathologic finding 
was FD. Other surgical pathology findings were OF, osteoma, 
osteoblastoma, periapical cyst, and spindle cell tumor (Table 3). 

Table 3. Surgical pathology results of patients who underwent sur-
gery or biopsy according to an initial radiologic diagnosis

Variable No. (%)

Fibrous dysplasia (n=73)
   Fibrous dysplasia 50 (68.5)
   Ossifying fibroma 3 (4.1)
   Osteoblastoma 1 (1.4)
   Spindle cell tumor 1 (1.4)
   Nondiagnostic 6 (8.2)
   No report 12 (16.4)
Ossifying fibroma (n=14)
   Fibrous dysplasia 5 (35.7)
   Ossifying fibroma 4 (28.6)
   Osteoma 1 (7.1)
   Osteoblastoma 1 (7.1)
   Periapical cyst 2 (14.3)
   Spindle cell tumor 1 (7.1)

Fig. 2. Cases with tumor regrowth after multiple operations. (A) An 8-year-old female patient with fibrous dysplasia who underwent four opera-
tions. (B) A 12-year-old female patient experienced a malignant transformation of ossifying fibroma to osteosarcoma.

A

B

Fig. 3. The reasons for surgery in patients with benign fibro-osseous lesions.
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In the surgery group, 16 patients (20.5%) underwent two op-
erations, three patients underwent three operations, and three 
patients underwent four operations. One of the FD patients who 
underwent four operations showed repeated tumor regrowth in 
the sphenoid sinus (Fig. 2A). Overall, 22 of 78 patients (28.2%) 
underwent two or more operations. The reasons for surgery 
were excision (47.4%), shaving (17.9%), and biopsy (6.4%) in 
patients who underwent surgery once (Fig. 3). The reason for 
multiple surgical procedures was tumor regrowth in 12 cases, 

staged operations in 6 cases, and esthetic problems in four cases. 
According to the pathology reports, 18 patients had FD and 
three patients had OF.

Among the 130 patients with follow-up information (defined 
as patients with follow-up images at more than a 6-month inter-
val after initial imaging), those who experienced lesion growth 
(15/130, 11.5%) tended to be younger and to have more sites 
of involvement (Table 4). Most patients with lesion growth were 
in their teens, except for three patients (23, 27, and 58 years 

Fig. 4. Adult cases with lesion growth after surgery. (A) A 23-year-old male patient with ossifying fibroma in the right ethmoid sinus underwent 
surgery twice due to tumor regrowth after partial resection. Computed tomography (CT) images of initial, first postoperative, recurrent, second 
postoperative (with packing material), and final status. (B) A 53-year-old female patient with fibrous dysplasia exhibited lesion growth in the 
sphenoid sinus after surgery, as shown on two preoperative and two postoperative CT images. 

A

B

Table 4. Characteristics of patients according to size change of benign fibro-osseous tumors in the paranasal sinuses

Variable
Observation group Surgery group

P-value
No change Increased size

No change after 
surgery

Increased size after 
surgery

Number 49 7 66 8
Age at diagnosis (yr) 31.6±18.3a) 10.9±8.6a),b) 21.8±13.2b) 17.7±15.3  0.001c)

Follow-up period (mo)  4.9±41.0a),b) 65.2±31.6 66.8±56.5a) 73.5±31.3b) <0.001c)

Multiple adjacent bone involvement 26 (53.1) 4 (57.1) 34 (51.5) 6 (75.0) 0.694
Sites of involvement 1.9±1.3 2.4±1.4 2.1±1.5 3.3±1.9 0.237
Histologic diagnosisd) -
   Fibrous dysplasia 2 (50.0) 42 (63.6) 6 (75)
   Ossifying fibroma 1 (25.0) 4 (6.1)
   Osteoblastoma 1 (12.5)
   Osteoma 1 (1.5)
   Spindle cell tumor 1 (12.5)
   Periapical cyst 2 (3.0)
   Nondiagnostic 1 (25.0) 5 (7.6)
   No report 12 (18.2)
Visual symptom 1 5 3 -
Skeletal involvement 3 3 3 1 -
McCune-Albright syndrome 2 2 1 -

Values are presented as mean±standard deviation or number (%).
a),b)Indicated statistically statistically significant (P<0.05) between two groups marked with same footnotes by the Dunn’s multiple comparison test.  
c)Statistically significant using Kruskal-Wallis test with Dunn’s multiple comparison test. d)Four patients underwent only endoscopic biopsy.
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Fig. 5. Histologic findings (H&E) of a 12-year-old patient with malignant transformation. (A) Ossifying fibroma at the first surgery. Mineralized 
matrix with stromal fibroblastic cells with innumerable psammomatoid calcifications. (B) Osteosarcoma at the third surgery. Pleomorphic atypi-
cal cells of various sizes with large nuclei. Osteoids with a dense and amorphous extracellular matrix. 

old). Among the three adult patients, two underwent surgical 
treatment; one patient was diagnosed with OF (Fig. 4A) and the 
other with FD (Fig. 4B). The number of patients with skeletal in-
volvement and McCune-Albright syndrome was not significant-
ly different between patients with no change and those who ex-
perienced lesion growth. Some patients had visual symptoms, 
including diplopia, visual acuity decrement, and visual field de-
fects, and five patients underwent optic nerve decompression 
surgery. One patient (12 years old) experienced a malignant 
transformation of OF and underwent medial maxillectomy with 
a final diagnosis of osteosarcoma (Figs. 2B and 5). 

DISCUSSION

In this comprehensive review of BFOLs of the sinonasal region, 
the estimated prevalence was 0.03%. Seventy-eight of the 183 
patients (42.6%) underwent surgery, and 15 of the 130 patients 
(11.5%) experienced tumor growth during the follow-up period 
regardless of whether they underwent surgery. BFOL growth in 
the paranasal sinuses was more common in younger patients in 
their teens with numerous sites of involvement. 

A radiologic finding of BFOL alone is not sufficient for an ac-

curate diagnosis, and a comprehensive approach is mandatory, 
including an assessment of the patient’s demographic character-
istics and clinical features, as well as the tumor’s gross appearance 
and histology [5]. The histomorphological patterns of BFOLs are 
similar among different entities, and some distinct BFOLs may 
even have identical microscopic features [2]. Efune et al. [6] 
evaluated the concordance rate between radiology and histology 
of paranasal fibro-osseous lesions, and positive predictive value 
of radiologic findings was 100% for osteoma, 85.7% for FD, 
and 33.3% for OF. Osteoma is the most common BFOL in the 
paranasal sinuses, and few cases of osteomas generally require 
surgical treatment. Therefore, our study included FD and OF cas-
es from radiologic studies, with the exclusion of osteomas. 

As mentioned in previous studies, the main presentation of 
BFOL is craniofacial asymmetry or deformity and headache [9]. 
Our data also showed that 102 of 183 patients (55.7%) under-
went imaging studies because of specific symptoms, such as fa-
cial asymmetry, headache, a skull mass, ear or nose discomfort, 
or visual disturbance. However, a large portion of cases (37.7%) 
were detected incidentally (Table 1). The majority of patients 
were diagnosed with FD radiologically and pathologically. The 
second most common disease entity was OF, but its prevalence 
was very low. These two diseases occasionally have been con-
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fused in pathologic diagnosis [10,11]. OF requires complete ex-
cision because of the possibility of recurrence or malignant trans-
formation [12,13]. In our data, a 23-year-old patient with OF 
experienced tumor recurrence after partial resection (Fig. 4A).  
A 12-year-old patient also experienced a malignant transforma-
tion from OF to osteosarcoma (Figs. 2B and 5). If the clinico-ra-
diologic manifestations are aggravated, it is essential to perform 
a biopsy during surgical treatment to monitor for malignant 
transformation.

However, there are not yet any standard treatments for BFOLs. 
The recommended treatment for asymptomatic BFOLs is obser-
vation with serial radiologic imaging. No definitive medical treat-
ments exist for BFOLs with a curative objective. Medical treat-
ment is based on the anti-resorptive agent pamidronate, which is 
a second-generation bisphosphonate that reduces bone pain and 
can lead to the refilling of osteolytic lesions or thickening of cor-
tices [14]. However, a study in children and adolescents found 
no clear evidence that pamidronate affects dysplastic lesions [15]. 
Surgical treatment is the most effective treatment modality for 
BFOLs. Therapeutic planning should depend on the anatomic 
site and the range of involvement. When surgery is indicated for 
the relief of symptoms, endoscopic endonasal techniques are 
suitable for craniofacial lesions with excellent cosmetic outcomes 
[16]. An endoscopic approach is the most common choice of 
treatment for craniofacial BFOLs [17]. However, some cases re-
quire an external approach due to the location of the tumor. 
Conservative surgery for FD was recommended by some research-
ers; specifically, it was suggested that periodic shaving might be 
helpful until a static phase is reached [18]. Some surgeons prefer 
radical excision, which necessitates complete removal of the le-
sion, followed by immediate reconstruction [19]. 

Considering that the patients who underwent surgery were 
younger than the patients in the observation group and that 
younger patients were more likely to experience tumor growth 
during the follow-up period, growth hormone is suspected to 
have affected tumor growth. An excess of growth hormone is an 
established risk factor for compressive optic neuropathy in pa-
tients with FD [20,21]. Therefore, careful and regular follow-up 
is required for younger patients in their teens. Surgeons should 
be cautious of tumor regrowth, complications, or malignant 
transformation in teenaged patients with BFOL. 

There are some limitations to this study. First, because it is a 
retrospective study based on medical records, it may have been 
affected by selection bias. In our study, 78 patients (42.6%) un-
derwent surgery because of subjective symptoms or esthetic 
concerns, and the others belonged to the observation group. 
However, the observation group was not matched to the control 
group in terms of disease extent or severity. It is possible that 
the surgery group included patients with more severe and ex-
tended diseases. In particular, the decision of whether to per-
form surgery may depend on the preference of the surgeon. In 
the observation group, some patients were lost to follow-up, so 

we could not identify whether they underwent surgery or the 
lesion grew. Second, surgical procedures were not evaluated in 
this study in detail due to the nature of this retrospective study. 
Third, biopsy results from 10 of 78 patients who underwent sur-
gery proved to be nondiagnostic or unreported. Histologic con-
firmation should be performed, even if the diagnosis is made by 
radiologic imaging. Despite these limitations, to our knowledge, 
this is the largest single-center study to date, comprising 183 
BFOLs of the paranasal sinuses, mainly including FD and OF. 
Our efforts to describe the clinical course of BFOLs will inform 
future treatment strategies.
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