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ABSTRACT 
Purpose: A mucous retention cyst is a benign pseudocyst whose presence in the maxillary sinus is asymptomatic. 
The aim of this study was to evaluate the incidental findings on maxillary sinus mucosa using cone-beam 
computed tomography and some related factors. 
Materials and Methods: This cross-sectional study was conducted on 200 cone-beam computed tomography 
scans from patients referring to the radiology clinic of Oral and Maxillofacial Department in Babol City over a 
year. The frequency of mucosal thickness, mucous retention cyst prevalence, its place in different walls of the 
maxillary sinus and some associated factors including sex, age and season were evaluated. 
Results: Among 200 studied cases, 108 (54%) patients had mucosal thickening, which was more common in men 
(68.6%) and in the age ranged from 48 to 57 years (62%) (P<0.05). Mucous retention cyst prevalence was 14.5% 
from which 62.1% of cases were found in the sinus floor. 
Conclusion: Given the high prevalence of increased thickness of mucus in maxillary sinus, the preliminary 
examination of maxillary sinuses is recommended before surgery. 
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INTRODUCTION 
A mucous retention cyst of maxillary sinus is a 
benign pseudocyst, which is mainly clinically 
asymptomatic and incidentally found in sinus 
radiography. In a radiograph, pseudocysts 
usually appear as a smooth periphery with 
radiopaque masses with defined and without 
cortical margins[1] (Figures 1, 2). 

 
Fig 1. Schematic imagine of mucosal benign cyst in 
the sagittal plane 

 
Fig 2. Panoramic imagine of mucosal benign cyst in 
maxillary sinus 
 
Their size is ranged from less than one 
centimeter to cover the entire sinuses and 
sometimes they are seen bilateral [1, 2]. When this 
cyst surrounds the sinus completely, it can lead 
to fullness in the sinuses, nasal obstruction and 
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postnasal discharge, and it needs medical 
treatment in the case of clinical symptoms[2,3]. 
Various studies and evaluating the randomized 
findings in the cone-beam computed 
tomography (CBCT) images have shown that 
the prevalence of these findings vary between 23 
to 44%. The prevalence of retention cyst was 
10% and of thickening was from 29 to 68% [4,5]. 
Knowledge of the clinical and radiographic 
characteristics of this lesion results in the proper 
diagnosis and treatment of sinus lesions and 
reducing the complications [1]. 
Appropriate imaging has an essential role in this 
field[6]. CBCT technique was introduced in 1998 
and now, it is a popular technique in dental 
diagnosis and treatment. 
Unlike other extra-oral radiography, CBCT 
technique provides 3D images with high details 
and accuracy and it has less dose and cost than 
CT technique [7]. Therefore, the aim of the 
current study was to evaluate the incidental 
findings of maxillary sinus mucosa in the CBCT 
images, the frequency of increased thickness of 
mucus, mucosal benign cysts, its location, its 
prevalence and the effect of factors such as 
gender, age and affected season. 
 
MATERIALS AND METHODS 
 This cross-sectional study was conducted on 
200 CBCT scans from patients referring to the 
radiology clinic of Oral and Maxillofacial 
Department in Babol City from 2014 to 2015. 
Inclusion criteria were as following: 
1) Patients older than 18 years. 
2) Patients with maxillary CBCT in which the 
upper jaw and sinuses were seen bilaterally. 
3) Patients without facial Cranio- syndromes. 
4) Patients without acute trauma in the upper 
jaw. 
A checklist was prepared to record the 
demographic data and information related to the 
studied subject (thickness of sinus mucosal and 
characteristics of benign mucosal cyst). 
All CBCT images were prepared by using 
CBCT NewtomGiano made in Italy. The images 
without technical errors were included in the 
present study. 
The images were exhibited in completely dark 
place on the screen 19-inch (Samsung Sync 

Master SN 1943) with high resolution and 
without time limit and two oral and 
maxillofacial radiologists were simultaneously 
evaluated the images based on the proposed 
variables in the checklist and a unified opinion 
was recorded. 
NNT software was used to analyze the images in 
3-D sagittal, panoramic and cross-sectional 
views (Figure 3).  

 
Fig 3. Mucosal benign cyst of maxillary sinus (right 
sinus) in a. axial b. coronal c. saggital  
 
The criterion of diagnosis of benign mucosal 
cyst is opaque masses with distinctive dome and 
non-cortical margins based on its radiographic 
view. 
Evaluation of increased mucosal thickness was 
conducted in cross-sectional view. This 
thickness was measured using NNT software in 
the area of the sinus which had the maximum 
thickness and was perpendicular to the bone 
surrounding area. 
Thickness more than 1 mm was considered as 
feature of mucosal thickening. Cross-sectional 
and panoramic views were used to evaluate the 
cyst. Radiographic criteria for diagnosing the 
cyst included the following: 
1) The presence of a dome-shaped opacity in the 
maxillary sinus with clear lateral walls.  
2) The absence of bone erosion 
3) The lack of attachment to root of the teeth 
4) The presence of defined margins on the free 
lateral walls of cyst 
The measurement of cysts was performed from 
the floor of sinus to the highest edge of cyst 
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based on millimeters. Cysts were classified 
based on the largest diameter into small less 
than 10 mm, average between 10 to 20 mm and 
greater than 20 mm. 
All lesions were divided into the following items 
based on the location: 
 Unilateral or bilateral 
 Left or right (in the lateral case) 
 Involved walls. 

The data were entered into SPSS 22. Continuous 
and discrete data were reported as mean (± SD) 
and frequency (number and percent). 
Independent t-test was used for comparison of 
continuous data and chi-square tests was used to 
compare the discrete data. P <0.05 was 
considered significant. 
 
RESULTS 
In this study, 200 patients were 86 (43%) men 
and 114 (57%) women. Patients aged from 18 to 
74 with the mean of 41.81 years. 
Mucosal thickening was observed in 108 (54%) 
CBCT scans, which was significantly more 
common in men (68.6%) than women (43%) (P 
<0.05).  
From 200 patients, 29 (5/14%) had benign 
mucosal cyst that 86.2% and 13.8% were lateral 
and bilateral, respectively (Table 1). Only 14% 
of women and 15.1% of men had cyst so there 
was no significant difference between gender 
and incidence of cyst. 

 
Totally, 62.1%, 17.2%, 10.3%, 6.9% and 3.4% 
had cyst in the sinus floor, medial wall, anterior 
wall, posterior wall and lateral wall of sinus, 
respectively (Table 2).  No significant 
relationship was found between age and 
incidence of retention cyst. 

 
The mucosal thickening was observed in 39.8% 
of patients with cysts. There was a significant 
relationship between these two findings (P 
<0/05) based on the results of chi-square test 
(Table 3). 

 
The prevalence of cyst among 29 patients was 
44.8%, 34.5%, 17.2% and 3.4% in autumn, 
winter, summer and spring, respectively. In fact, 
statistically, there was a significant difference 
between the cold and warm seasons in terms of 
the frequency of benign mucosal cyst (P <0.05). 
 
DISCUSSION 
The prevalence of mucous retention cyst was 
14.5% in the current study. Lana et al[1] in Brazil 
reported the prevalence of this lesion was 21.4% 
in CBCT scans. This finding was 10% in the 
studies of Som, Carrie, Phothikhun and Rage 
[11،10،9،4]. 
The prevalence of the cyst was 7% in panoramic 
images in Abesi et al.'s study[12]  conducted in 
Babol Dental School. The prevalence of this 
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lesion was 5.1% , 20.5%, 4%, 14% and 2% in 
the studies of Imani Moghaddam[13] in Mashhad, 
Mehdi Zadeh et al. [14] in Isfahan, Ne'mati et al. 
[15], Ghaffari et al. [16] in Rasht and Wood [17] ,  
respectively. 
Difference in obtained results could be due to 
the difference in sample size, different 
geographical areas and type of imaging 
technique. 
The frequency of reported retention cyst was 
different between the present study and the 
study of Abesi et al. [12] in Babol, which 
indicated that CBCT is superior to panoramic 
one. In panoramic view, only the floor, anterior 
and posterior walls of maxillary sinus can be 
seen as superimposition on a single image, while 
all walls of the sinus in different planes (sagittal, 
coronal and axial) are observed at regular 
intervals and successive in CBCT images. 
Therefore, the presence of benign mucosal cysts 
can be determined easily with high accuracy. 
The prevalence of retention cyst was 14% and 
15.1% in men and women, respectively. No 
significant difference was found between the 
gender of the patients and the incidence of cysts, 
which is consistent with the studies of Imani 
Moqaddam, Rupercht, Wood, Bohay, Mehdi 
Zadeh and Ragav[13،21،17،1،14،18].  
The prevalence of cyst was higher in men than 
women in many studies [12،22،20،15،19،9]. In this 
study, the frequency of unilateral retention cyst 
(86.2%) was more than that of bilateral one 
(13.8%), which is similar to the findings of 
Wang [23], Casamassimo[24]and Imani 
Moghaddam[13]. 
However, in the study of Absi[12]and Duble[25], 
the frequency of bilateral retention cyst was 
more than that of unilateral one. Among 29 
benign mucosal cyst, the most cases (62.1%) 
were recognized in the floor of the maxillary 
sinus, which is consistent with the findings of 
Absy, Lana, Vjyatzy, Imani Moghaddam and 
Ghaffari[12،8،20،13،16]. 
According to this result, the incidence of 
retention pseudocyst was more common in sinus 
floor than the other walls. In the present study, 
the most and least frequency of cyst was related 
to the age range of 58-67 (23.5%) and 48-57 
years (10%), respectively. There was no 

significant relationship between retention cyst 
and age, which is the same as the findings of 
Vallo, Mehdi Zadeh, Raje, Ne'mati, Imani 
Moghaddam and Ragav[22،14،4،15،13،18]. 
In the current study, the increase of mucosal 
thickness with 54% frequency was the most 
common incidental finding in the maxillary 
sinus. The prevalence of this finding was 
reported between 29 to 68% in other studies 
[8،4،25،18،14،9] that are consistent with the current 
study. The difference in the frequency may be 
due to the differences in race, technique and 
imaging accuracy. 
According to the present findings, the frequency 
of sinus mucosal thickening was more in men 
(68.6%) than women (43%) and showed a 
significant relationship with the gender of the 
patients, which is consistent with the studies of 
Vallo, Phothikhun and Vogiatzi[ 9،22،20 ]. 
In Mehdi Zadeh, Duble and Ragav 
studies[ 14،25،18 ], these findings were more 
common in men, but there was no significant 
difference between men and women. No 
significant difference was observed in terms of 
the frequency of mucosal thickening in different 
ages which agrees with the studies of Mehdi 
Zadeh, Raghav and Vallo[14،18،22]. Nevertheless, 
mucosal findings were significantly more 
common in those aged over 60 years in the study 
of Ritter [26]. 
In this study, sinus mucosal thickening was 
observed in 39.8% of patients with retention 
cyst. There was a significant relationship 
between retention cyst and thickening of the 
sinus wall based on the results of chi-square test 
(P <0/05). 
In the present study, there was a significant 
relationship between the incidence of sinus 
retention cyst and cold seasons, which is 
compatible with the findings of Imani 
Moghaddam[13]. In Abesi's study [12], the highest 
frequency was in October, May and June, which 
indicated the seasonal allergies in the incidence 
of this cyst. However, in the studies of 
Rodriguez [27] and Pazera[7], imaging season had 
no effect on the incidence of incidental findings 
of sinus. Climate changes and different seasons 
in various geographical areas are the cause of 
this difference. 
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In this study, considering that the mucosal 
thickening of the maxillary sinus was found in 
more than half of the cases therefore it is 
recommended that the surgeons perform 
accurate study before their surgery using CBCT 
to avoid complications and possible problems 
associated with surgery in this area. 
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