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Abstract Objective: The purpose of the current study was to 
investigate the prevalence of incidental paranasal si-
nus abnormalities on brain magnetic resonance im-
aging (MRI). We also aimed to assess the season, the 
age and sex-related differences in the frequencies of 
these abnormalities.
Methods: Paranasal sinus cavities of 839 patients who 
underwent brain MRI for suspected intracranial pa-
thology were retrospectively evaluated for the presence 
of incidental abnormalities. Two study groups were 
established according to the season in which the MRI 
examinations were performed, and the prevalences of 
the incidental sinusal abnormalities in both winter and 
summer were calculated. The relation of the incidental 
sinusal abnormalities to age and sex were also analyzed. 
Results: Of the 839 patients, 45.5% showed one or 
more sinusal abnormalities. The prevalence of the si-
nusal abnormalities was significantly higher in winter 

(50.6%) than in summer (40.3%) (p=0.003). While 
sphenoidal sinus lesions did not show significant sea-
sonality (p>0.05), frontal, maxillary and ethmoidal si-
nus lesions were significantly more common in winter 
than in summer (p<0.05). In both summer and win-
ter, incidental sinusal abnormalities among men were 
significantly higher than among women (p values of 
0.013 and 0.033, respectively). There was no signifi-
cant relationship between incidental sinus abnormali-
ties and age in either season (p>0.05). 
Conclusion: Paranasal sinus abnormality is a frequent 
incidental brain MRI finding which is more commonly 
detected in winter. Awareness of incidental paranasal si-
nus abnormalities and knowledge of its frequency con-
tribute positively to clinical applications.
Keywords: Magnetic resonance imaging, incidental 
findings, paranasal sinuses, sinusitis
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Introduction
The rapid developments in imaging technologies 
and the increase in the use of these methods sig-
nificantly increased the detection frequency of 
incidentally discovered pathologies. Magnetic res-
onance imaging (MRI) is an extensively used im-
aging method for suspected intracranial pathology 
and may depict incidental abnormalities unrelated 
to the brain (1, 2). A wide range of sinus abnor-
malities, including inflammatory findings, can be 
visualized on MRI performed for the purpose of 
brain scanning (2, 3). It is shown that there is a 
significant correlation between the prevalence of 
incidental paranasal sinus abnormalities (IPSA) 
detected in MRI and the presence of clinical 
symptoms associated with paranasal sinus diseases. 
And it is recommended that this should be taken 
into consideration in the clinical management of 

the patients with IPSA (4-7). On the other hand, 
there are also publications reporting no signifi-
cant relationship between the clinical symptoms 
and IPSA and advocating that medical treatment 
should be administered only to symptomatic pa-
tients (8-10). Since currently a standardized clin-
ical approach to these lesions has not been estab-
lished, the management of IPSA constitutes a 
growing concern in clinical practice (11). 

According to the previous studies, the prevalence of 
IPSA on brain MRI shows variations within a wide 
range (29.5-66%), probably depending on the cli-
matic characteristics of the geographic region where 
the studies were carried out. In addition to the varia-
tions in the prevalence, the relation of these findings 
to the season as well as to age and sex show inconsis-
tency among previously reported studies (4-14). The 
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purpose of the current study was to investigate the prevalence of 
IPSA identified on brain MRI.  We also aimed to assess the season, 
age and sex-related differences in these abnormalities. 

Methods

Patient population and study design
Paranasal sinus cavities of 839 patients who underwent brain 
MRI between Jan 1, 2017 and Jan 1, 2018 in our institution for 
suspected intracranial pathology were retrospectively evaluated 
for the presence of paranasal sinus abnormalities. There were 
322 men and 517 women with a mean age of 41.19 years (range: 
20 to 72). As the study was conducted by the review of the im-
ages recorded in the Picture Archiving and Communication 
System (PACS) of our institution, patient consent forms could 

not be obtained. However, institutional review board approval 
was obtained before the study was initiated. Approval was ob-
tained from the Ethics Committee of the University of Health 
Sciences, Dışkapı Yıldırım Beyazıt Training and Research Hos-
pital (Approval Date: 17 Jan 2019; No: 58/04). 

Two study groups were established according to the season in which 
the MRI examinations were performed. The winter season was de-
fined as November through March, and the summer season was de-
fined as April through October. The winter group included 427 pa-
tients, and the remaining 412 patients constituted the summer group.

MRI protocol and image analysis
Magnetic res onance imaging of the head was performed on 
a 1.5T unit (Magnetom Aera; Siemens, Erlangen, Germany) 
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Figure 1. a-c. Coronal T2-weighted (a), axial T2-weighted (b), and sagittal FLAIR (c) images showing the frontal (blue), ethmoid (green), 
maxillary (red) and sphenoid (yellow) sinuses

a b c

Figure 2. a, b. Mucosal thickening as seen in the maxillary (a) and ethmoid (b) sinuses (blue arrows)

a b



with a 20-channel head-neck coil. The imaging protocol con-
stituted the following five routine sequences: axial T1-weighted 
(repetition time [TR]/echo time [TE]: 348/8.9 ms, voxel size: 
0.7x0.7x0.5 mm, field of view [FOV]: 23x23 cm, slice thick-
ness: 5 mm); axial T2-weighted (TR/TE: 4160/102 ms, voxel 
size: 0.6x0.6x5.0 mm, FOV: 23x23 cm, slice thickness: 5 mm); 
axial FLAIR (TR/TE: 8000/86 ms, voxel size: 0.7x0.7x5.0 mm, 
FOV: 23x23 cm, slice thickness: 5 mm); coronal T2-weight-
ed (TR/TE: 4730/94 ms, voxel size: 0.6x0.6x5.0 mm, FOV: 

22x22 cm, slice thickness: 5 mm), and sagittal FLAIR (TR/TE: 
9000/87 ms, voxel size: 0.4x0.4x5.0 mm, FOV: 23x23 cm, slice 
thickness: 5 mm).  

Each paranasal sinus was examined separately (the left and the 
right frontal, anterior ethmoidal, maxillary, posterior ethmoidal, 
and sphenoid sinuses) on the sections obtained in all three or-
thogonal planes (Figure 1). The sinusal lesions were classified as 
follows:
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Figure 3. a, b. Retention cysts as seen in the frontal (a) and sphenoid (b) sinuses (blue arrows)

a b

Figure 4. a, b. Fluid collection as seen in the maxillary (a) and ethmoid (b) sinuses (blue arrows). In figure b, there is a fluid collection in also the 
maxillary (red arrow) and the sphenoid (yellow arrow) sinuses

a b



1. Mucosal thickening: Mucosal thickening of >3mm was ac-
cepted as a positive finding (Figure 2).

2. Retention cyst and polyp: As retention cysts and polyps can-
not be exactly differentiated on MRI, they were joined in 
the same group. A hemispherical or dome-shaped, well-cir-
cumscribed, homogeneous area with a smooth outline with-
in the sinus was accepted as a positive finding (Figure 3).

3. Fluid collection: An air-fluid level within the sinus was ac-
cepted as a positive finding (Figure 4).

Two experienced radiologists reviewed the paranasal sinuses in-
dependently and in a blinded manner for the clinical data of the 
patients. In the cases where there was discrepancy in the two 
interpretations of the images, a common re-examination was 
performed, and the final decision was made by consensus.

Statistical Analysis
Statistical analyses of the current study were performed using 
Statistical Package for the Social Sciences for Windows ver-
sion 24.0 (IBM Corp.; Armonk, NY, USA), and a p value <0.05 
was accepted as statistically significant. The Chi-square test was 
applied to investigate the relationship between two categorical 
variables. Multivariate Binary logistic regression analysis was 
performed to adjust gender effect on comparison of findings and 
locations between seasons. 

Results
Baseline characteristics of the study population are given in Ta-
ble 1. There was no significant difference between the summer 
and the winter groups in terms of age distribution (p=0.881). 
The difference between the number of men and women in the 
summer group was not significant (p=0.228), but there were sig-
nificantly more women than men in the winter group (p=0.001).

Of the current sample of 839 patients, 382 (45.5%) showed one or 
more sinusal abnormalities. Mucosal thickening was the most common 
abnormality (37.1%), and the maxillary sinus was the most commonly 
affected sinus (37.7%), followed by the anterior ethmoid sinus (18.5%). 

The prevalence of IPSA in the summer and winter groups are 
shown in Table 2. In both groups, mucosal thickening and the max-
illary sinus were the most common finding and location, respective-
ly. The prevalence of at least one IPSA in the winter group (50.6%) 
was significantly higher than that in the summer group (40.3%) 
(p=0.003). While the frequencies of frontal and sphenoid sinus le-
sions did not show significant differences between the two groups 
(p>0.05), the frequencies of lesions of maxillary and ethmoid si-
nuses were significantly higher in the winter group compared to 
the summer group (p<0.05). Using multivariate logistic regression 
analysis, the difference between the winter and summer prevalences 
of frontal sinus lesions reached a significant value. However, gender 
adjustment did not change the comparison data of frequencies for 
the other locations and the findings between seasons.

The prevalence of IPSA according to sex in the summer and 
winter groups are shown in Table 3. In both groups, the preva-
lence of at least one IPSA among men was significantly higher 
than that among women (p<0.05). In both summer and winter 
groups, the frequencies of maxillary sinus lesions did not show 
significant differences between the two genders (p>0.05), while 
the frequencies of frontal and ethmoid sinus lesions were signifi-
cantly higher in men than in women (p<0.05).

The prevalence of IPSA according to age in the summer and the win-
ter groups are shown in Table 4 and 5, respectively. There was no sig-
nificant relationship between IPSA and age in either group (p>0.05).
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Table 1. Baseline characteristics of the study population

  Summer (n=412) Winter (n=427) p
Age 20-29 128 (31.1) 137 (32.1) 0.881
(years) 30-39 90 (21.8) 102 (23.9) 
 40-49 66 (16) 61 (14.3) 
 50-59 63 (15.3) 59 (13.8) 
 >60 65 (15.8) 68 (15.9) 
Gender Female 224 (54.4) 293 (68.6) 0.001*
 Male 188 (45.6) 134 (31.4) 
*statistical significance

Table 2. The prevalence of incidental paranasal sinus abnormalities in the summer and winter groups

 Summer (n=412) Winter (n=427) p padjusted

Finding 
At least one finding 166 (40.3) 216 (50.6) 0.003* 0.001*
MT 128 (31.1) 183 (42.9) 0.001* 0.001*
RC-P 79 (19.2) 83 (19.4) 0.923 0.739
FC 16 (3.9) 10 (2.3) 0.198 0.376
Location 
F 39 (9.5) 58 (13.6) 0.062 0.021*
AE 61 (14.8) 94 (22) 0.007* 0.002*
M 137 (33.3) 179 (41.9) 0.010* 0.003*
PE 58 (14.1) 87 (20.4) 0.016* 0.004*
S 46 (11.2) 57 (13.3) 0.335 0.179
MT: mucosal thickening; RC-P: retention cyst and polyp; FC: fluid collection; F: frontal sinus; AE: anterior ethmoid sinus; M: maxillary sinus; PE: posterior ethmoid sinus; S: sphenoid 
sinus; Padjusted: p adjusted by gender
*statistical significance



Discussion
We retrospectively evaluated the paranasal sinus cavities of 839 
patients who underwent brain MRI. We recorded at least one 

IPSA in 45.5% of the study population with mucosal thickening 
being the most common abnormality (37.1%), and the maxillary 
sinus being the most commonly affected sinus (37.7%). The fre-
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Table 3. The prevalence of incidental paranasal sinus abnormalities according to sex in the summer and winter groups

  Summer   Winter
 Female  Male  Female Male 
 (n=224) (n=188) p (n=293) (n=134) p
Finding
At least one finding 78 (34.8) 88 (46.8) 0.013* 138 (47.1) 78 (58.2) 0.033*
MT 58 (25.9) 70 (37.2) 0.013* 112 (38.2) 71 (53) 0.004*
RC-P 38 (17) 41 (21.8) 0.213 53 (18.1) 30 (22.4) 0.298
FC 7 (3.1) 9 (4.8) 0.384 8 (2.7) 2 (1.5) 0.433
Location
F 15 (6.7) 24 (12.8) 0.036* 32 (10.9) 26 (19.4) 0.018*
AE 26 (11.6) 35 (18.6) 0.046* 54 (18.4) 40 (29.9) 0.008*
M 67 (29.9) 70 (37.2)  0.116 113 (38.6) 66 (49.3) 0.058
PE 23 (10.3) 35 (18.6) 0.015* 50 (17.1) 37 (27.6) 0.012*
S 17 (7.6) 29 (15.4) 0.012* 35 (11.9) 22 (16.4) 0.207
MT: mucosal thickening; RC-P: retention cyst and polyp; FC: fluid collection; F: frontal sinus; AE: anterior ethmoid sinus; M: maxillary sinus; PE: posterior ethmoid sinus; S: sphenoid 
sinus
*statistical significance

Table 4. The prevalence of incidental paranasal sinus abnormalities according to age in the summer group

Age (yrs) N F AE M PE S
Mucosal thickening
20-29 128 16 (12.5) 23 (18) 33 (25.8) 20 (15.6) 13 (10.2)
30-39 90 11 (12.2) 13 (14.4) 23 (25.6) 11 (12.2) 8 (8.9)
40-49 66 6 (9.1) 13 (19.7) 18 (27.3) 14 (21.2) 10 (15.2)
50-59 63 1 (1.6) 5 (7.9) 9 (14.3) 6 (9.5) 7 (11.1)
>60 65 5 (7.7) 6 (9.2) 11 (16.9) 7 (10.8) 5 (7.7)
Total 412 39 (9.5) 60 (14.6) 94(22.8) 58(14.1) 43(10.4)
p  0.100 0.531 0.949 0.961 0.214
Retention cyst and polyp
20-29 128 2 (1.5) 3 (2.2) 29 (21.2) 2 (1.5) 4 (2.9)
30-39 90 2 (2) 2 (2) 15 (14.7) 2 (2) 0 (0)
40-49 66 0 (0) 0 (0) 8 (13,1) 0 (0) 1 (1.6)
50-59 63 0 (0) 0 (0) 12 (20.3) 2 (3.4) 1 (1.7)
>60 65 2 (2.9) 1 (1.5) 11 (16.2) 2 (2.9) 0 (0)
Total 412 6 (1.4) 6 (1.4) 75 (17.6) 8 (1.9) 6 (1.4)
 p  0.541 0.636 0.551 0.492 0.159
Fluid collection
20-29 128 1 (0.8) 2 (1.6) 3 (2.3) 1 (0.8) 1 (0.8)
30-39 90 2 (2.2) 3 (3.3) 2 (2.2) 1 (1.1) 2 (2.2)
40-49 66 0 (0) 0 (0) 1 (1.5) 0 (0) 2 (3)
50-59 63 0 (0) 0 (0) 1 (1.6) 0 (0) 0 (0)
>60 65 1 (1.5) 0 (0) 1 (1.5) 0 (0) 1 (1.5)
Total 412 4 (1.0) 5 (1.2) 8 (1.9) 2 (0.5) 6 (1.5)
p  0.558 0.208 0.989 0.753 0.584
yrs: years N: number; F: frontal sinus; AE: anterior ethmoid sinus; M: maxillary sinus; PE: posterior ethmoid sinus; S: sphenoid sinus 
*statistical significance



quency of sphenoid sinus lesions did not show significant dif-
ferences between summer and winter. However, the frequencies 
of frontal, maxillary and ethmoid sinus lesions were significantly 
higher in winter than in summer. While the prevalence of at 
least one IPSA among men was significantly higher than that 
among women in both seasons, there was no significant rela-
tionship between IPSA and age in either season.

Owing to its excellent soft tissue resolution, MRI can charac-
terize sinusal inflammation by differentially depicting mucosal 
inflammations, fluid collections, cysts and polyps (3). Although 
the indication of MRI is limited in the evaluation of sinona-
sal disease, radiologists assessing brain MRIs are quite familiar 
with the MRI appearances of sinusal inflammatory changes. The 
previously reported prevalences of IPSA on brain MRI studies 
show variations between 29.5% and 66% (4-14). The climatic 
variations among the geographic regions in which the studies 
were carried out might have caused the variations in the detec-
tion rates of IPSA. In their study held in a Malaysian popula-
tion, Nazri et al. (7) reported the prevalence of IPSA as 29.5%, 
whereas Hansen et al. (14) reported a prevalence of 66% for 
IPSA in the Norwegian climate. The current study was conduct-
ed in Ankara, Turkey, where the reported average winter and 
summer temperatures are 3.60C and 23.40C, respectively (15). 

We found IPSA in 45.5% of our study population and record-
ed a significantly higher IPSA frequency in the winter (50.6%) 
than in the summer (40.3%). 

There are varying data reported for the seasonality of the prevalence 
of IPSA. While some authors reported no difference between the 
summer and the winter frequencies of IPSA (14, 16), others noted 
significantly higher frequencies in winter (5, 6). According to our re-
sults, the frequencies of frontal, maxillary and ethmoid sinus lesions 
were significantly higher in winter than in summer, while the fre-
quency of sphenoid sinus lesions did not show significant seasonal 
differences. A recent study showed that mucosa of the maxillary and 
ethmoid sinuses have higher proliferation ability and superior ca-
pacity to secrete immunomodulatory cytokines compared to that of 
the other regions in the sinonasal tract (17). Different regional tissue 
characteristics of maxillary and ethmoid sinuses may have an impact 
on their mucosal responses to seasonal temperature changes. And 
this may be the cause of the difference between paranasal sinuses in 
terms of the season related inflammatory manifestations. 

There is inconsistency among previously reported studies con-
cerning the relation of the frequency of IPSA to sex. In the ma-
jority of the previous studies, no significant difference was report-
ed between men and women in terms of the frequency of IPSA 
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Table 5. The prevalence of incidental paranasal sinus abnormalities according to age in the winter group.

Age (yrs) N F AE M PE S
Mucosal thickening
20-29 137 15 (10.9) 29 (21.2) 46 (33.6) 27 (19.7) 16 (11.7)
30-39 102 19 (18.6) 27 (26.5) 35 (34.3) 22 (21.6) 18 (17.6)
40-49 61 11 (18) 14 (23) 20 (32.8) 11 (18) 11 (18)
50-59 59 5 (8.5) 9 (15.3) 17 (28.8) 10 (16.9) 6 (10.2)
>60 68 5 (7.4) 13 (19.1) 24 (35.3) 13 (19.1) 5 (7.4)
Total 427 55 (12.9) 92 (21.5) 142 (33.3) 83 (19.4) 56 (13.1)
       p  0.137 0.178 0.227 0.292 0.669
Retention cyst and polyp
20-29 137 3 (2.3) 3 (2.3) 24 (18.8) 3 (2.3) 5 (3.9)
30-39 102 1 (1.1) 1 (1.1) 19 (21.1) 1 (1.1) 0 (0)
40-49  61 0 (0) 1 (1.5) 8 (12.1) 1 (1.5) 2 (3)
50-59 59 0 (0) 0 (0) 10 (15.9) 0 (0) 0 (0)
>60 68 0 (0) 0 (0) 9 (13.8) 0 (0) 0 (0)
Total 427 4 (1) 5 (1.2) 70 (17) 5 (1.2) 7 (1.7)
      p  0.351 0.559 0.560 0.373 0.029*
Fluid collection
20-29 137 1 (0.7) 0 (0) 2 (1.5) 1 (0.7) 0 (0)
30-39 102 0 (0) 0 (0) 2 (2) 1 (1) 2 (2)
40-49 61 1 (1.6) 0 (0) 0 (0) 0 (0) 1 (1.6)
50-59 59 0 (0) 1 (1.7) 0 (0) 0 (0) 1 (1.7)
>60 68 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Total 427 2 (0.5) 1 (0.2) 4 (0.9) 2 (0.5) 4 (0.9)
  p  0.546 0.181 0.504 0.798 0.436
yrs: years; N: number; F: frontal sinus; AE: anterior ethmoid sinus; M: maxillary sinus; PE: posterior ethmoid sinus; S: sphenoid sinus
*statistical significance



(5, 7, 16). However, Hansen et al. (14) noted a higher prevalence 
of IPSA among men than among women. Similar to the results 
of the study conducted by Hansen et al. (14), we recorded sig-
nificantly higher prevalence of IPSA among men than among 
women in both the winter and the summer seasons. In a recent 
meta-analysis, it is reported that upper respiratory tract infections, 
especially sinusitis, are more common among women while men 
are more commonly affected by lower respiratory tract infections 
(18). On the other hand, there are studies reporting the male 
predilection of both acute and chronic sinusitis (19, 20). In their 
comprehensive review on the gender differences in the frequency, 
the management, and the quality of life of patients with chronic 
rhinosinusitis, Ference et al. (21) stated that women may be more 
prone to report symptoms, apply for medical support, and have a 
poorer self-assessment of health, which may lead to an incorrectly 
high prevalence of chronic rhinosinusitis among women.

In accordance with the previous data, the results of the current 
study showed no significant relationship between the age of the 
patient and the prevalence of IPSA either in summer or in win-
ter (5, 7, 16). Although we observed a tendency towards higher 
IPSA frequencies among patients in the third and fourth de-
cades of their life compared to those in the older age groups, this 
did not show a statistical significance in either season.

The major limitation of our study was that we did not evaluate 
the relationship between the prevalence of IPSA detected by 
MRI and the presence of clinical symptoms of sinus pathology. 
Further comprehensive studies are needed for more precise and 
inclusive comments regarding the clinical significance of IPSA 
and to develop a standard clinical approach to these lesions.

Conclusion
Paranasal sinus abnormality is a frequent incidental brain MRI 
finding that is more commonly detected in winter. Regardless 
of the season, IPSA is more commonly found in men compared 
to women. Awareness of IPSA and knowledge of its frequency 
contribute positively to clinical applications.
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