
ORIGINAL ARTICLE                                                                       Van Medical Journal 
 
 
 
                                        

                                                                                                                              Van Med J 32 (3):164 -169, 2025                                                    
DOI: 10.5505/vmj.2025.02419 

 

*Corresponding Author: Volkan Güngör Giresun  Education and Research Hospital Mehmet Izmen Street No: 145  ENT clinic 2nd floor 
Aksu-Giresun Turkey. Email: vgungor@outlook.com Orcid: Volkan Güngör 0000-0003-1237-9751, Alptekin Tosun 0000-0003-1783-9171, 
Furkan Gündoğdu 0009-0006-0807-1462, Yonca Çoluk 0000-0002-5969-4321, Serhat Yaslıkaya 0000-0001-9298-7145, Devrim Bektaş 0000-

0002-5951-7974 

 

Received: 11.03.2025, Accepted: 10.06.2025 

Content of this journal is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. 

Association Between Nasal Septal Deformity Types 
and Maxillary Sinus Retention Cysts 
Volkan Güngör

1
, Alptekin Tosun

2
, Furkan Gündoğdu

1
, Yonca Çoluk

1
, Serhat Yaslıkaya

1
, Devrim 

Bektaş
1
  

1Giresun University, Faculty of Medicine, Department of Otorhinolaryngology Head and Neck Surgery, Giresun, Türkiye   
2Health Sciences University, Faculty of Medicine, Department of Radiology, Trabzon, Türkiye  

 

Introduction 

The paranasal sinuses are air-filled cavities lined 
with a thin mucous membrane that adheres to the 
periosteum. Retention cysts are not uncommon 
structures in the paranasal sinuses. Mucus 
retention cysts are common findings in 
radiographic examinations of the paranasal 
sinuses. Their prevalence in normal populations is 
estimated to be between 1.6% and 9.6%, based on 
studies using panoramic radiographs. (1, 2) Studies 
on the localization of retention cysts are 
inconsistent; while some publications indicate that 
mucosal cysts most commonly occur in the frontal 
and ethmoid sinuses, others report that they are 
most frequently observed in the maxillary sinus. 
(3, 4) In clinical studies examining maxillary sinus 
retention cysts, incidence rates have been 
observed to reach up to 27.6% in those using 
paranasal CT and 35.6% in studies utilizing 
magnetic resonance imaging. (5, 6)  RCMs are the 
most frequent lesions of the maxillary sinus. (7, 8) 
They typically develop from the sinus floor and 
present as hemispherical soft tissue masses.             
(5)   PNsCT   has  proven  to  be   effective  in  

 
distinguishing them from other maxillary sinus 
pathologies. Furthermore, PNsCT reliably detects 
additional concomitant paranasal pathologies and 
anatomical abnormalities. The septum provides 
structural support to the nose and is important for 
both the external shape and the regulation of nasal 
airflow. (9) During the developmental processes 
of the face, the nasal septum is continuously 
affected by the stresses exerted by the surrounding 
bony structures, which may result in deformities 
such as  nasal septal deviation (NSD). (10) 
Although the reported incidence rates for NSD 
vary significantly depending on the diagnostic 
criteria, it is considered one of the most common 
nasal deformities (11) It has been suggested that 
NSD may be associated with pathologies involving 
the maxillary sinus, maxillary bone, and palatal 
bones. (12) The aim of this study is to evaluate the 
radiologic images of patients who underwent 
PNsCT and to investigate the relationship 
between retention cysts (RCMs) and nasal septal 
pathologies, as well as the pathologies and 
structural variations of the middle turbinate,  
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Introduction: In this study, the relationship between maxillary sinus retention cysts (RCMs) and nasal septum deviation types was 
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osteomeatal unit obstruction, and the accessory 
ostium of the maxillary sinus. Furthermore, this 
study is the first to clinically examine how  various 
septal deformities influence the development of 
RCMs.  

Materials and Methods 

The study was approved by the Committee of 
Ethics (BAEK-154) of the Giresun Training and 
Research Hospital. Patients who were indicated 
for septal deviation and underwent surgery in our 
clinic between January 2023 and September 2024 
were included in the study. In the scope of the 
study, previously taken PNsCT images of the 
paranasal region belonging to a total of 439 
patients were evaluated. In this regard, 399 
patients who underwent septoplasty were included 
as the study group. In addition, patients who had 
rhinoplasty without any septal pathology during 
the same period were screened and 40 patients 
were included in the study as the control group. 
Among the rhinoplasty patients, those who 
underwent the procedure solely for cosmetic 
purposes and did not exhibit septal pathology in 
their examination findings or CT images were 
selected. Patients with nasal polyposis, allergic 
rhinitis, nasal masses, revision septal surgeries, 
accompanying severe facial deformitie cases were 
excluded. RCMs, osteomeatal complex 
obstructions, and abnormalities of the middle 
turbinate (AMT) such as pneumatized middle 
turbinate, bifid middle turbinate were assessed 
separately on the right and left sides. 
Homogeneous, in spherical pattern, well-
circumscribed lesions originating from the wall or 
floor of the maxillary sinus and larger than 5 mm 
in the sinus were considered RCMs. Lesions with 
bone destruction and concomitant tooth root-
related pathologies such as dentigerous cysts were 
excluded from the evaluation. All patients were 
grouped according to the types of septal deviation 
using the Mladina (13)  septal deformity 
classification system, based on operative notes and 
PNsCT images. Mladina’s classification of nasal 
septal deviations comprises seven distinct types. 
Type 1 is characterized by a unilateral vertical 
septal deviation located in the anterior part of the 
nose, without extension to the nasal valve area 
and may create minor problems in nasal 
pathophysiology. In Type 2, in addition to the 
characteristics of Type 1, the deviation extends 
toward the valve area and impacts the width of the 
nasal valve. In Type 3, the nasal septum is 
characterized by a unilateral vertical ridge 
positioned deeper, opposite the middle turbinate. 

Type 4 describes S-like deformities consisting of 
type 3 on one side and type 2 on the opposite. 
Type 5 is defined a deviation from maxillary crest 
to one side (horizontal spur that extends laterally), 
while the opposite septal side remains flat. Type 6 
is a big unilateral bone wing in intermaxillary area 
with a gap between it and the rest of the septum 
on that side. On the opposite side of the septal , 
there is an basal septal crest anteriorly. Type 7 
represent a uncategorized deformities. We also 
noted the directions of the septal deformities 
(right or left).. In addition The presence of 
retention cysts, osteomeatal complex obstruction, 
conchal pathologies, and the accessory ostium was 
evaluated, including their laterality (right or left).  
We used Fisher’s Exact Test to analyze differences 
between the study and control groups in terms of 
the presence of RCMs, osteomeatal complex 
obstruction, conchal pathologies, and accessory 
ostium. Additionally, associations between the 
presence of RCMs and categorical anatomical 
findings (osteomeatal obstruction, accessory 
ostium, and conchal pathology) were evaluated 
using Fisher’s Exact Test. For variables that 
showed statistically significant associations with 
RCMs, we subsequently examined whether the 
anatomical finding and the RCM occurred on the 
same side (right or left) within individuals. These 
laterality-based associations were analyzed using 
McNemar’s Test, specifically assessing the 
concordance between the side of the septal 
deviation and the side of the RCM, as well as 
between the side of osteomeatal obstruction and 
the side of the RCM. We also performed a Chi-
square test to examine the difference in RCM 
frequency among different septal deviation types. 
To further investigate the predictive value of 
deviation type on RCM development, a logistic 
regression analysis was conducted. In this model, 
the presence of RCM was the dependent variable, 
and deviation type was the independent variable. 
Type 1 was used as the reference group, and no 
covariates were included in the model. Odds ratios 
(ORs) and 95% confidence intervals (CIs) were 
calculated to assess statistical significance. 
Although multiple comparisons were conducted in 
the logistic regression analysis, no correction for 
multiple testing (e.g. Bonferroni adjustment) was 
applied due to the exploratory nature of the study 
and the limited sample sizes in some subgroups. 
Statistical analysis: The statistical analysis was 
performed using R Program 4.3.1 (R Core Team, 
2023) and the rrcov package (v1.7-5, Todorov, & 
Filzmoser 2009). All p-values under 0.05 were 
regarded as statistically significant. 

 

 



 

Güngör et al/ Septal deformity types and retention cysts 

 

Van Med J Volume:32, Issue:3, July/2025 
 

166 

Table 1: Retention cyst frequencies by cohorts with logistic regression results for septal deviation types 

Deviation Type (n)  RCM Frequency 
Within Cohort  (%) 

p-value Odds Ratio (OR) %95 Confidence 
Interval (CI) 

Total (439) 26.8%    

Control (40) 5.0%    

Septal 
deviation(399) 

29.3%    

Type 1 (70)  14.2% Reference Reference Reference 

Type 2 (54) 29.6% 0.018 3.08 1.22 – 8.08 

Type 3 (116) 49.1% <0.001 6.19 2.94 – 14.11 

Type 4 (16) 43.7% 0.612 1.27 0.51 – 3.25 

Type 5 (79) 20.2% 0.22 1.73 0.73 – 4.27 

Type 6 (40) 12.5% 0.71 0.81 0.24 – 2.48 

Type 7 (24) 20.8% 0.48 1.53 0.43 – 4.93 

Note:Logistic regression was performed for deviation types using Type 1 as the reference group.  

 

Results 

In the Control group (n = 40), the mean age was 
27.6 ± 8.4 years. The group consisted of 8 males 
(20%) and 32 females (80%). In the Septoplasty 
group (n = 399), the mean age was 35.3 ± 11.8 
years. This group included 286 males (71.7%) and 
113 females (28.3%). A comparison between the 
control and study groups revealed statistically 
significant differences in the presence of retention 
cysts (p < 0.001, OR = 0.13, 95% CI: 0.015–
0.513), conchal pathology (p < 0.001, OR = 0.067, 
95% CI: 0.008–0.265), and osteomeatal 
obstruction (p = 0.043, OR = 0.25, 95% CI: 
0.028–0.999). However, no statistically significant 
difference was found regarding the presence of 
accessory ostium (p = 0.114). In the Septoplasty 
group (n = 399), the distribution of deviation 
types was as follows: Type 1 (n = 70), Type 2 (n = 
54), Type 3 (n = 116), Type 4 (n = 16), Type 5 (n 
= 79), Type 6 (n = 40), and Type 7 (n = 24). The 
frequency of retention cysts by deviation type was 
highest in Type 3 (49.1%), followed by Type 4 
(43.7%) and Type 2 (29.6%). Lower rates were 
found in Type 1 (14.2%), Type 5 (20.2%), Type 6 
(12.5%), and Type 7 (20.8%). A significant 
difference in retention cyst frequency among 
deviation types was observed (Chi-square test, p < 
0.001).  To determine in which deviation types 
this correlation was significant, a logistic 
regression  analysis using deviation type 1 as the 
reference was performed. Group 1 was preferred 
because the incidence of RMs was considerably 
lower than the other groups, and the number of 
individuals was relatively high. The results showed 
the highest rate of retention cyst in Type 3, 

followed by Type 2, while no statistically 
significant differences were observed in the other 
deviation types. RMs distributions by groups are 
summarized in Table 1. The Fisher’s Exact Test 
revealed a statistically significant relationship 
between the presence of osteomeatal obstruction 
and the presence of retention cyst (p = 0.008) 
This suggests that the presence of osteomeatal 
obstruction is associated with a higher likelihood 
of retention cyst development. No significant 
relationships were identified between retention 
cysts and accessory ostium (p = 0.701) or conchal 
pathology (p = 0.183). The McNemar test 
revealed statistically significant relationships 
between the side of septal deviation and the side 
of the retention cyst (p < 0.001), and between the 
side of osteomeatal obstruction and the side of the 
retention cyst (p < 0.001), indicating a strong 
tendency for these findings to occur on the same 
side.  Additionally, when examining the likelihood 
of retention cyst development by gender, Fisher's 
Exact Test revealed a statistically significant 
association (p = 0.006), suggesting that females 
are nearly twice as likely as males to develop a 
retention cyst. 

Discussion   

This is the first study to specifically examine the 
relationship between different septal deformities 
and retention cysts in Literature. In our study 
group, we identified a high frequency of retention 
cysts. We also found a correlation between the 
type of the deviation  and the formation of 
retention cysts, with certain deviation types-
specifically, type 3 and type 1-showing 
significantly higher rates. Additionally, both 
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osteomeatal complex obstruction and female 
gender were positively correlated with the 
presence of retention cysts The true nature of 
PSMCs remains poorly defined. Although these 
cysts are generally accepted as an incidental 
finding in imaging studies of the paranasal sinuses, 
importantly large cysts may be symptomatic. The 
frequency of PSMCs has been reported in 
relatively few subjects, and there is no clear 
consistency across these studies. Although some 
studies have reported cyst incidence rates 
exceeding 30%, these findings generally come 
from patient populations selected from ENT 
clinics. In contrast, panoramic radiograph studies 
performed by dentists show rates as low as 2%. In 
MRI- and CT-based studies, the incidence rates 
tend to increase again, likely due to the higher 
accuracy of these imaging methods. (2, 6, 14-17) 
Our findings align with the existing literature: 
while the incidence of RCMs was determined to 
be 5% in the control group, this rate increased to 
29% in the septal deviation group. Although the 
pathogenesis of RCMs  remains unclear, the 
higher frequency in patients presenting with 
sinonasal complaints suggests a possible 
relationship.The underlying mechanism of PSMC 
formation is still not fully understood. It is 
believed that these cysts form when the duct of a 
seromucinous gland in the paranasal sinus 
becomes blocked by thickened mucus or is injured 
during an inflammatory episode, leading to ductal 
dilation and the formation of a cystic structure. 
(18) It has been proposed that cysts localized in 
the maxillary sinus may result from various 
etiological factors, including barotrauma, allergic 
rhinitis, allergic asthma, rhinosinusitis, dental 
diseases, and previous upper respiratory tract 
infections. (19, 20) However, some studies in the 
literature contradict this view; for instance, 
Bhattacharyya et al. found no evidence that any of 
the aforementioned etiological factors were linked 
to the formation of RCs in their study. (21) Some 
studies support that cysts above a certain size 
significantly delay mucociliary transport. (22) 
Given that reduced mucociliary transport capacity 
is an important risk factor for chronic 
rhinosinusitis (8), it can be argued that RCMs play 
a role in its etiology. (23) Despite this, 
contradictory findings exist in the literature 
regarding the relationship between osteomeatal 
complex obstruction—which is a significant sign 
of chronic rhinosinusitis—and the presence of 
retention cysts. (6, 8) This has been explained by 
suggesting that osteomeatal complex pathology 
has an initiating effect on cyst formation, and 
even if the obstruction in the osteomeatal 
complex resolves, the cyst formation persists as a 

chronic change. (14) In our study, osteomeatal 
complex obstruction was significantly more 
common in patients with septal deviation; 
however, it did not appear to influence the 
formation of RCs. NSD is a common septal 
disorder, a structure that plays a crucial role in 
nasal physiology. Paranasal sinus CT scans reveal 
that nasal septum deviation is present in about 
half of the population; however, only the more 
significant deviations tend to be symptomatic. (24) 
It is thought that NSD not only disrupts nasal 
airflow but also increases susceptibility to sinus 
diseases. (25) Although this issue remains 
controversial in the literature, theoretically, severe 
nasal deviations can lateralize the turbinates, 
narrow the middle meatus, and thereby blockages 
drainage pathways, impairs ciliary activity and 
ultimately leads to obstruction and secondary 
nasal infections in all sinuses by interfering with 
normal mucus drainage. (26, 27) Kapusuz Gencer 
et al. (28) found that on the septal deviation side 
the sinus volume was lower, suggesting that septal 
deviation had important role in the development 
of sinus pneumatization. Atsal et al. reported that 
maxillary sinus hypoplasia is generally seen on the 
deviation side, and its occurrence correlates with 
the degree of the deviation. (29) Arslan et al. 
found a significant correlation between the 
presence of septal deviation and the coexistence 
of retention cysts. However, the study did not 
examine the relationship between the direction of 
the deviation and the side on which the cysts were 
located. (6) Dağıstan et al. found that RCMs were 
significantly associated with NSD to the right 
(P=0.001), but not with NSD to the left . 
Furthermore, when the nasal septum was not 
deviated, the risk of developing RCMs was 
significantly lower. (15) It can be said that the 
findings of our study are generally parallel to 
those in the existing literature A correlation was 
observed between septal deviation and RCMs, and 
the deviation and cyst side matched each other. It 
can be suggested that disruptions in mucociliary 
flow or negative pressure caused by accelerated 
airflow on the deviated side may facilitate this. In 
addition, its higher frequency in Type 3 deviations 
may be attributed to the greater interaction of 
these deviations with the middle meatus.  

Study limitations: First limitations of our study 
is the suboptimal sample size for evaluating all 
sub-deformity types. For example, while higher 
RMs rates were observed in the Type 4 group 
compared to Type 2, intergroup analysis did not 
reveal a statistically significant risk association . 
This is likely due to the limited sample size in the 
Type 4 group, which reduces statistical power and 
increases variability. The odds ratio (OR = 1.27, 
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95% CI: 0.51-3.25) suggests a potential increase in 
risk compared to the reference group; however, 
the wide confidence interval reflects high 
variability and uncertainty in the estimate. 
Furthermore, the lower boundary of the 
confidence interval falls below 1, indicating that 
the true effect may be negligible or even absent. 
The high p-value (p = 0.612) further supports the 
likelihood that this finding is due to random 
variation rather than a true association. However, 
despite this limitation, it seems possible to argue 
that the incidence of RMs increases as the 
deformity becomes more severe. Since our patient 
population seeking rhinoplasty is relatively 
younger and consists of female patients, the 
demographic difference between the control 
group (27.6 years, 80% female) and the study 
group (35.3 years, 28.3% female) can be 
considered a potential limitation of the 
study.When the literature is examined, conflicting 
results are seen in relation to age. (4, 30) Similarly, 
there is no consensus in the literature on gender. 
(3, 4) Furthermore, this study is the first to 
evaluate the association between septal deformity 
types and RCMs. 

Conclusion 

In our study, we observed that deviations at the 
level of the middle turbinate were significantly 
associated with RCMs formation, although they 
did not cause serious narrowing of the nasal valve. 
At this point, the presence of accompanying RMs 
may indicate a chronic physiological change in the 
maxillary sinus and its drainage mechanism and 
may be valuable in the decision-making process. 
At this point, it may be insightful to examine 
whether RMs regress in these patients after 
septoplasty or if chronic sinusitis symptoms 
develop in patients with RMs who are 
recommended septoplasty but choose not to 
undergo it. 
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