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ABSTRACT

Introduction: Nasal septal deviation is a common anatomical abnormality associated with rhinosinusitis due to
osteomeatal complex narrowing and mucociliary dysfunction. However, studies exploring this specific
relationship remain limited and yield variable results. This study aimed to analyze the relationship between the
type and degree of nasal septal deviation and the incidence of rhinosinusitis based on computed tomography (CT)
imaging evaluation.

Methods: This observational analytical study used a cross-sectional approach at Sebelas Maret University
Hospital from September to December 2025. 28 patients were recruited using a total sampling technique. Key
variables evaluated through CT scans included the type of septal deviation (Mladina classification), the degree
of deviation, and rhinosinusitis incidence. Data were analyzed using the non-parametric Spearman Rank
correlation test.

Results: The sample was dominated by adult (82.1%) and female patients (82.1%). Based on the Mladina
classification, type 2 septal deviation was the most prevalent (46.4%). The majority of patients (67.9%) had a
mild degree of deviation (angles 0°-9°). Clinically, 46.4% of patients were diagnosed with rhinosinusitis.
Statistical tests showed no significant relationship between the type of septal deviation and rhinosinusitis
incidence (p=0.313; r=0.198). Similarly, no significant association was found between the degree of septal
deviation and rhinosinusitis incidence (p=0.703; r=0.075).

Conclusion: There is no significant relationship between the type or severity of septal deviation and rhinosinusitis
incidence. Structural anomalies in the nasal septum are not absolute predictors of paranasal sinus inflammation.
The multifactorial nature of rhinosinusitis, osteomeatal drainage patency, and aerodynamic adaptation
mechanisms play a more crucial clinical role.
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INTRODUCTION

The nasal septum is a cartilage barrier that divides the nasal cavity into left and right sides. A
common pathological condition affecting this structure is septal deviation, which is a shift in the
septum's position from its normal straight position to one or both sides of the nasal cavity, causing
narrowing of the airway (Mustain et al., 2022). The prevalence of septal deviation is high; for example,
one study reported an incidence of up to 74.5% in the United Arab Emirates, and the condition can be
found in a wide age range, from neonates to the elderly (Alghamdi et al., 2022). This anatomical
abnormality not only causes discomfort during breathing but is also associated with other clinical
complications such as obstructive sleep apnea (OSA) and olfactory dysfunction (Valsamidis et al., 2019;
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Yeom et al., 2021). One significant health problem closely related to nasal anatomical abnormalities is
rhinosinusitis, an inflammation of the nasal mucosa (rhinitis) and paranasal sinuses (sinusitis).
According to the European Position on Rhinosinusitis and Nasal Polyps (EPOS), approximately 6—15%
of the global population suffers from acute rhinosinusitis, while 5-12% experience chronic
rhinosinusitis (Fokkens et al., 2020).

In Indonesia, the prevalence of this condition also varies, with high rates of visits among adults.
This disease has a significant impact on public health because it can directly reduce patients' quality of
life, hinder work productivity, and increase healthcare costs (Lengari et al., 2023).
Pathophysiologically, nasal septal deviation is closely linked to the incidence of rhinosinusitis through
two main mechanisms. First, a deviated septum triggers mechanical problems that narrow the
osteomeatal complex. Second, this anatomical deviation has the potential to alter the direction of airflow
within the sinuses, which in turn leads to impaired mucociliary function. Both conditions result in the
retention of secretions within the nose, leading to sinus inflammation and infection (Alsaggaf et al.,
2022). If damage to the osteomeatal complex is not properly evaluated and treated, it will lead to an
increased incidence of chronic sinusitis in the future (Azzahra et al., 2022).

In establishing a clinical diagnosis and evaluating nasal abnormalities, a Computed
Tomography (CT) scan plays an essential role. CT scans are a superior tool because they can provide
accurate visualization for both assessing nasal bone abnormalities in septal deviations and detecting
specific inflammation in the sinuses. Through CT scanning, septal deviations can be objectively
assessed, including identifying the type of deviation (such as using the Mladina classification
guidelines) and measuring the angle magnitude, which is categorized into mild, moderate, or severe
degrees of deviation. Although previous medical literature has extensively discussed the general
correlation between septal deviation and rhinosinusitis, studies that explore this relationship more
specifically by simultaneously detailing the type and degree of septal deviation are still limited (research
gap).

Given the importance of this anatomical specification in determining the optimal management
approach, this study aims to analyze the relationship between the type and degree of septal deviation
and the incidence of rhinosinusitis based on CT scan imaging evaluation. The findings of this study are
expected to provide a stronger foundation for clinicians in detecting and preventively treating
rhinosinusitis in patients with septal deviation.

METHODS

Research Design

This is an observational analytical study using a cross-sectional approach to evaluate the
relationship between nasal anatomical abnormalities and the incidence of sinus inflammation. The study
has obtained ethical clearance and a valid research permit.

Research Location

This research conducted at Sebelas Maret University Hospital from September to December 2025.

Sampling Techniques

Sample selection was conducted using a total sampling technique, where the entire population
meeting the criteria was recruited into the study sample. This technique resulted in a total of 28 patients
as the study sample. Data were collected and analyzed objectively through evaluation of CT scan
radiology results, which included three main variables; Type of Septal Deviation: Assessed using the
Mladina classification guidelines, which divides septal deviations into seven types (Type 1 to Type 7).
Degree of Septal Deviation: Measured using a CT scan analysis application to determine the angle of
deviation. This measurement was performed by drawing an angle from the line connecting the maxillary
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nasal spine to the crista galli, and a line drawn from the crista galli to the most distant point of deviation.
Rhinosinusitis Incidence: Rhinosinusitis status is confirmed through radiological findings of
inflammation on CT scan imaging, such as the appearance of air-fluid levels or other inflammatory
abnormalities in the paranasal sinus area.

Data Analysis Method

All CT scan data were then processed and analyzed using the Statistical Package for the Social
Sciences (SPSS) software. Bivariate analysis was used to determine whether there was a statistical
correlation between the independent variables (type and degree of septal deviation) and the dependent
variable (rhinosinusitis incidence). The statistical method applied to test this hypothesis was the non-
parametric Spearman's rank correlation test.

RESULTS

Patient Demographic Characteristics

A total of 28 patient data samples from medical records and CT scan imaging were included in
this study. The age characteristics of the sample were dominated by the adult category (18—59 years)
totaling 23 patients (82.1%), followed by the adolescent category (1018 years) totaling 3 patients
(10.7%), and the elderly (>60 years) totaling 2 patients (7.1%). Based on gender distribution, the
majority of study subjects were female with a total of 23 patients (82.1%), while male patients numbered
5 patients (17.9%).

Distribution of Types and Degrees of Septal Deviation

Based on the Mladina classification, type 2 septal deviation was the most prevalent anatomical
abnormality, occurring in 13 patients (46.4%). Other types of septal deviation included type 1 in 6
patients (21.4%), type 5 in 5 patients (17.9%), and type 4 in 2 patients (7.1%). Type 3 and type 7
deviations were each found in only one patient (3.6%), while type 6 septal deviation was not identified
in the entire sample population.

Objective measurements using CT scan imaging showed that the angle of septal deviation in
the sample ranged from 3.7° to the farthest point of deflection of 21.1°. Categorization based on severity
showed that the majority of patients (67.9% or 19 samples) fell into the mild deviation category (0°—
9°). Followed by moderate category septal deviation (10°-15°) in 7 patients (25%), and severe category
(>15°) in 2 patients (7.1%).

Prevalence of Rhinosinusitis in Patients with Septal Deviation

Clinical and radiological evaluation (using CT scan findings) of rhinosinusitis in patients with
septal deviation showed that 13 of 28 patients (46.4%) were diagnosed with rhinosinusitis. The
remaining 15 patients (53.6%) showed no evidence of rhinosinusitis, either radiologically or in their
medical records.

Correlation Analysis of Independent Variables on Rhinosinusitis

To test the direction and significance of the relationship between anatomical abnormalities of
the nasal septum and the incidence of rhinosinusitis, a non-parametric Spearman's rank correlation
analysis was performed. The statistical test results of the correlation between the type of septal deviation
and the incidence of rhinosinusitis showed a probability value (p-value) of 0.313 (p > 0.05), which
represents the absence of a statistically significant relationship between the type of septal deviation
(based on Mladina) and the incidence of rhinosinusitis. The correlation coefficient (r) value obtained
was 0.198, indicating that the strength of the correlation between the two variables is very weak.
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The correlation test of the degree of septal deviation against the magnitude of the septal
deviation angle yielded a p-value of 0.703 (p > 0.05). This demonstrates that clinically and
computationally, there is no significant association between the severity of septal deviation and the
incidence of rhinosinusitis in this sample. The correlation coefficient (r) was recorded as very low at
0.075.

DISCUSSION

Based on the Mladina classification, this study found that type 2 septal deviation was the most
dominant anatomical anomaly, accounting for 46.4% of the total sample population. This finding is
consistent with previous studies, such as those by Jan et al. (2023) and Thakur et al. (2019), which also
reported that type 2 septal deviation is the most common clinical nasal structural malformation (Jan et
al., 2023; Thakur et al., 2019). A similar report by Damanik and Ratnawati (2023) at Sanglah General
Hospital also noted a dominant prevalence of type 2 of 49% (Damanik & Ratnawati, 2023). However,
other studies show heterogeneity; for example, Moshfeghi et al. (2020) found type 7 to be the most
common, while Yildirim and Okur (2003) reported a predominance of type 1 (Moshfeghi et al., 2020;
Yildirim & Okur, 2003).

These differences in distribution patterns indicate that the incidence of septal deviation types is
variable and may be influenced by differences in patient demographics, ethnicity, or genetic factors and
microscopic trauma during embryological development. In terms of severity, the majority of patients in
this study (67.9%) fell into the mild deviation category with an angle range of 0°-9°. This profile is
slightly different from the findings of Sharma et al. (2022) who noted a high prevalence of severe septal
deviation (>8° in their classification system) reaching 63.46% (Sharma et al., 2022). This variability is
most likely due to the lack of uniformity in the standard categorization of deviation angles between
institutions or differences in inclusion criteria in study design.

The primary hypothesis of this study—which suggested a relationship between the type and
magnitude of the septal deviation angle and the pathogenesis of rhinosinusitis—could not be statistically
proven. The Spearman correlation test showed a p-value of 0.313 for the type of deviation and p =0.703
for the degree of deviation (p > 0.05), indicating no significant causal association between these
variables. This lack of a significant relationship contradicts several previous studies, such as those by
Jain & Deshmukh (2021) and Sonone et al. (2020), which suggested that sharper nasal structural
deviations (higher deviation angles) were associated with a higher likelihood of triggering rhinosinusitis
(Jain & Deshmukh, 2021; Sonone et al., 2020).

Furthermore, Bagri et al. (2018) also linked an increasing septal deviation angle to pathological
abnormalities such as turbinate hypertrophy and sinusitis (Bagri et al., 2018). However, the independent
findings in this study support other literature, such as clinical observations conducted by Prasad et al.
(2013), who also failed to find a significant association between septal deviation and rhinosinusitis
(Prasad et al., 2013). Mechanistically and physiologically, this pathophysiology can be explained.
According to Tandon et al. (2019), although nasal septal deviation can theoretically damage the
osteomeatal complex (OSC), in reality, not all septal curvatures trigger structural damage to the OSC
or completely obstruct the mucociliary drainage pathways of the paranasal sinuses (Tandon et al., 2019).
If the sinus ostia remain drained despite the septum being deflected, the accumulation of purulent
secretions will not occur, preventing rhinosinusitis from developing. Furthermore, Prasad et al. (2013)
explained that the incidence of sinusitis due to septal deviation often occurs randomly and is not always
ipsilateral (in the same direction) to the location of the anatomical nasal deviation18.

This is influenced by the body's autonomic compensatory mechanisms; for example, deviation
to one side is often accompanied by hypertrophy of the concha on the contralateral (opposite) side to
balance airflow. This adaptive mechanism allows aerodynamic flow disturbances to occur on both or
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opposite sides of the nose, thus weakening the linear statistical correlation between the point of
deviation and the location of sinus inflammation. Furthermore, rhinosinusitis is a disecase with a
multifactorial etiology that can be triggered by allergic rhinitis, ciliary dysfunction, and even pathogenic
infections (viruses/bacteria). Therefore, structural anomalies such as septal deviation do not stand as a
single predisposing factor.

CONCLUSION

Based on the results of radiological evaluation using CT scan imaging and statistical analysis,
this study concluded that there was no significant relationship between the type of septal deviation
(based on the Mladina classification) or the severity of septal deviation with the incidence of
rhinosinusitis. This finding indicates that structural anomalies in the nasal septum are not an absolute
predictor or primary cause of inflammation in the paranasal sinuses. The occurrence of rhinosinusitis
in patients with septal deviation is more influenced by a multifactorial etiology. Drainage patency in
the osteomeatal complex (OCM) and the aerodynamic adaptation mechanisms of the nasal cavity are
thought to have a more crucial clinical role in the pathophysiology of sinus obstruction than simply the
location, type or magnitude of the septal deflection angle itself. Given the limitation of this study to a
single-center observational design with a limited sample, further studies with a large-scale prospective
multicenter design are highly recommended. Future research should also involve multivariate analysis
models to evaluate the interaction between deviation anatomy and other predisposing factors, such as
allergic rhinitis, mucociliary dysfunction, and history of infection.
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