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Abstract
Background  The aim of this study was to determine the 
frequency and etiology of maxillary sinus retention cysts 
(RCs) in a Turkish patient population in the Middle Black 
Sea region by using panoramic radiography.

Material and methods  We retrospectively reviewed 
9,659 panoramic radiographs that were taken from 
March 2012 to January 2014. The number, location, and 
the size of the RCs as well as the age, gender, dental sta-
tus, and radiographic dental findings of the patients were 
recorded.

Results  Of the 9,659 patients, 158 had RCs with a fre-
quency of 1.6 %. Male patients had significantly more 
RCs than female patients did (p < 0.001). RCs were mostly 
seen in patients aged between 30 and 39 years and no 
significant difference was found between age groups. We 
detected 169 RCs in the 158 patients. Of these patients, 
147 were dentate and 11 were edentulous. Moreover, 39 % 
of the patients had dental findings in the adjacent teeth 
to the maxillary sinus. The size of the RCs measured on 
panoramic radiographs ranged from 0.8 to 9.5 cm2 with 
a mean of 3.7 cm2.

Conclusion  This study shows that the prevalence of 
RCs is low (1.6 %) and the frequency of RCs diminishes 
slightly with age. Most of the patients that had RCs were 
dentate, and dental findings were observed in around 
50 % of the patients. Therefore, dental pathology may be 
considered to be a contributing factor for RCs. According 

to the findings of our study, the size and prevalence of 
RCs are not age dependent.
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Introduction

Retention cysts (RCs) are common incidental and 
asymptomatic findings of the paranasal sinuses and 
occur mostly in the maxillary sinus [1–3]. The reported 
incidence of RCs in the maxillary sinus is 1.4–9.6 % in the 
general population [4–7]. These cysts originate from the 
obstruction of a duct of a seromucinous gland of the sinus 
mucosa, resulting in cystic dilatation of the gland by the 
accumulated mucus [5]. On radiographs, cysts usually 
have the appearance of a round, ovoid, or dome-shaped 
shadow [8–11] of uniform density within the maxillary 
sinus in continuity with the floor or the wall of the sinus 
[11]. The reported size of the cysts varies from the size of 
a grass seed to the size of a walnut [12]. The etiology of 
these cysts is still not clear [3, 7, 13], but they have been 
strongly associated with allergic, inflammatory, and 
infectious processes [14, 15]. In some cases, barotrauma 
has been considered to be a factor contributing to the 
development of RCs [2, 15]. There have also been studies 
reporting that high humidity and air pollution might be 
associated with their occurrence [14].

RCs in the maxillary sinus are generally asymptom-
atic and do not need treatment [16]. They usually rupture 
and clear up spontaneously [6, 13, 17, 18] at the rate of 
16–41 % [13]. However, occasionally they might be related 
to a variety of symptoms such as headache or facial pain 
in the frontal, orbital, or nasal area, nasal discharge, nasal 
obstruction, and sinusitis [19]. In the presence of such 
symptoms, management of RCs is surgical. Punction and 
aspiration through the inferior meatus or natural ostium 
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or removal via the Caldwell–Luc approach are the pro-
cedures used for treatment. Endoscopic intranasal sinus 
surgery is another procedure of choice for the treatment 
of RCs of the maxillary sinus [5].

The aim of this retrospective study was to determine the 
frequency and characteristics of maxillary sinus RCs in a 
Turkish patient population in the Middle Black Sea region.

Material and methods

The present study was carried out in a retrospective man-
ner using 9,659 panoramic radiographs of patients who 
presented to our Oral and Maxillofacial Surgery Services 
of the Dentistry Faculty, Ordu University, between March 
2012 and January 2014. Regardless of gender, patients 
aged between 10 and 90 years were included in the study. 
Radiographs of poor quality, which hinder accurate diag-
nosis, and radiographs of patients under 10 year of age,in 
whom the formation of the sinuses is still incomplete, 
were excluded from the study. The number, location, and 
size of the RCs as well as the age, gender, dental status, 
and dental findings of the patients were recorded.

The panoramic radiographs were obtained using the 
Kodak 8000C Digital Panoramic and Cephalometric 
Extraoral Imaging System (Kodak Dental Systems, Roch-
ester, NY) and images were stored in a digital database. 
The criterion for radiographic detection of RCs on pan-
oramic radiographs was a radiopaque dome-shaped 
or hemispherical image seen on the wall or floor of the 
maxillary sinus (Fig.  1). All radiographic images were 
reviewed and discussed by one group of researchers to 
determine the presence and localization of the RCs as 
well as the dental findings of the patients. The size of RCs 
was measured by using a digital archiving system (Tur-
casoft Dent, Samsun, Turkey; Fig. 2). Acquired data were 
recorded and classified for statistical analysis.

All descriptive and comparative statistical analyses 
were performed using the SPSS software package (Statis-
tical Package for Social Sciences, version 11.0, SPSS Inc., 
Chicago, Ill.). Normally distributed continuous data (cyst 
size) are expressed as sample size and mean values with 
standard deviation, and were analyzed by using one-way 
ANOVA for the age groups. Categorical data are expressed 
as sample size and proportions. Cross-tabulated data 
were analyzed with the chi-square test. The Z test was 
used to determine any further differences between the 
ratios for the different age groups. A probability value of 
p < 0.05 was considered as significant.

Results

RCs were observed in 158 patients (94 male and 64 female 
patients) with a frequency of 1.6 %. Patients ranged in age 
from 10 to 78 years with a mean of 33 years. Male patients 
showed significantly more RCs than female patients 

(Table 1). The highest number of RCs was found for the 
group aged between 30 and 39 years, but no statistically 
significant differences were found between the various 
age groups (Fig. 3). Regarding the location, 80 (47 %) of 
the RCs were found in the right sinus and 67 (39 %) in the 
left sinus The prevalence of RCs according to location 
showed no significant difference across the study popu-
lation but the prevalence of RCs regarding side of loca-
tion showed a significant difference in the age groups of 
30–39 and 40–49 years, with a slight predominance in the 
right side. In 11 (6.5 %) patients, RCs were found bilater-
ally. The majority of RCs were located on the floor of the 
maxillary sinus. Of the 158 patients, 147 were dentate and 
11 were edentulous. Dental findings below the RCs were 
noted in 39 % of patients. The size of the RCs measured on 
panoramic radiographs ranged from 0.8 to 9.5 cm2 with 
a mean of 3.7 cm2. No significant correlation was found 
between the size of the RCs and age (Fig.  4; p = 0.011). 
According to the results of the present study, the preva-
lence of RCs diminishes slightly with age while the mean 
size of RCs increases with age. Demographic and radio-
graphic data are shown in Table 2.

Table 1  Frequency of retention cysts according to gender

Gender N Retention cyst Prevalence (%) p

Male 4,348 94 0.9 p < 0.01

Female 5,311 64 0.6

Fig. 2  Measurement of a retention cyst on a panoramic 
radiograph

 

Fig. 1  A panoramic radiograph showing the typical appear-
ance of a retention cyst in the right maxillary sinus (arrows)
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RCs are usually present in the second or third decade 
of life [13, 23, 24] and are fairly rare in childhood [19]. 
Rodrigues et al. [14] detected 201 RCs in 6,293 radiographs 
and most of the subjects were in the second and third 
decade of life. Similarly, in another study reported by 
Halstead [25], a higher prevalence of RCs was seen in the 
third decade of life among a dental school clinic popula-
tion. The presence of RCs in children was associated with 
the development stage of the paranasal sinuses [13, 19]. 
For this reason, RCs are rarely seen in childhood because 
of the incomplete development of the paranasal sinuses 
[19]. RCs were found more frequently in male patients, 
and the reported male-to-female ratio is approximately 
2:1 [4, 5, 13, 26]. We found the male-to-female ratio to 
be 1.5:1 (94 male and 64 female patients). According to 
Vallo et al. [20], the reason for RCs being detected more 
frequently in men was that the men under investigation 
were exposed to respiratory infections more often than 
women were, especially during their national service. 
We believe that the claim by Vallo et al. might be valid, as 
there was also a male predominance in the present study 
of a Turkish population in the Middle Black Sea region.

The prevalence of RCs differs widely in published 
studies and the reported incidence decreases gradually 
with age [5, 23]. Although the reported prevalence of RCs 
varies from 1.4 to 9.6 % on panoramic radiographs and 
occipitomental views in most of the documented studies 
[27], MacDonald-Jankowski [28] reported that the preva-
lence of RCs was 14 % in his study using panoramic radio-
graphs. Bhattacharyya [3] also reported a prevalence of 
RCs of 12.4 % using CT scans in another study. This varia-
tion among findings in various studies may be associated 
with the differences in the geographic origin of the study 
groups or the sensitivity of the imaging methods used in 
the studies. Our results are consistent with most of the 
previous studies in the literature. However, it is one of the 
lowest documented ratios, similar to the one reported by 
Casamassimo and Lilly [24]:1.6 % [3, 11, 12, 20].

A predominance for both the right [13, 28] and the left 
side of the maxillary sinus [25, 29] has been shown. Casa-
massimo and Lilly [24] reported that allergic or rhino-
genic factors frequently lead to a bilateral occurrence of 
the cysts. And according to Bjorn et al. [30], usually odon-
togenic factors cause unilateral sinus involvement and 
unilateral occurrence of RCs. In most of the patients, we 
observed radiographic dental findings on the same side 
as the RCs. Hence, according to our findings we believe 
that dental pathologies may contribute to the unilateral 
development of RCs.

The reported size of RCs is in the range of 1.0–15 cm2 
[28]. In our study, the size of the cysts ranged from 0.8 
to 9.5 cm2 with the mean of 3.7 cm2 on panoramic radio-
graphs. Wang et al. [5] found the mean size of RCs to be 
3.0 cm2 on occipitomental views. Albu [2] hypothesized 
that the greater the size of a cyst, the more pronounced 
the symptoms, but he found no correlation. Generally, 
RCs are symptomless and remain unchanged but occa-
sionally they may resolve completely [14]. Approximately 
60 % of RCs have been reported to remain about the same 

Discussion

RCs are incidental findings that are commonly encoun-
tered in the maxillary sinus on routine radiographs [1–3]. 
It is well established that a majority of RCs are detected on 
the floor of the maxillary sinus [5, 11, 19]. However, these 
lesions may also be detected on the lateral, posterior, 
medial, or superior walls of the maxillary sinus [5]. Bhat-
tacharyya [3] detected 13.3 % of RCs on the medial wall in 
his study. The correlation between RCs and the floor of 
the maxillary sinus was associated with gravity and good 
visualization of this region with panoramic radiography 
[7, 20]. Moreover, the proximity between roots with peri-
apical lesions and the floor of the sinuses is considered 
to elevate the risk of RC occurrence [20, 21]. Similarly, in 
our study RCs were mostly detected on the floor of the 
maxillary sinus. According to Donizeth-Rodrigues et al. 
[13], panoramic radiography is still used as a routine 
screening tool for the evaluation of the sinuses, despite 
its limitations. However, Balaji et al. [22] reported that a 
well-suited imaging modality for the craniofacial area is 
cone beam computed tomography (CBCT).

Fig. 3  Distribution of retention cysts according to age group

 

Fig. 4  Relationship between cyst size and age group
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size, whereas fewer than 25 % either decrease in size or 
completely disappear [5]. Wang et al. [5] stated that if the 
RC has increased significantly in size after 48  months, 
it is likely to increase further and should be kept under 
observation. In addition, Casamassimo and Lilly [24] 
reported that there was no association between the age 
of the patients and the cyst size, as found in our study 
group.

RCs are generally asymptomatic but they occasion-
ally give rise to different types of discomfort, such as 
headache and facial pain [7, 31], postnasal drip and 
nasal discharge [17, 29], toothache [32], and ocular com-
plaints [28, 33, 34]. However, in most cases RCs remain 
untreated. The patient should be informed about the 
presence of the lesion and advised to seek care if any 
symptoms develop [6].

In conclusion, this study provides information about 
the prevalence of RCs in a Turkish patient population. 
According to the findings of our study, dental pathology 
may be considered a contributing factor for RCs, and the 
size/prevalence of RCs is not age dependent.
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