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ABSTRACT

Background

Deviated nasal septum (DNS) is a common anatomical variation with significant clinical
implications. The influence of delivery mode on DNS development remains controversial. The
above study was conducted to evaluate the association between mode of delivery and the
characteristics of symptomatic DNS in patients aged 15-50 years.

Methods

The study included 150 patients with symptomatic DNS presenting to a tertiary care center.
Patients were categorized based on delivery mode (106 vaginal delivery, 44 cesarean section).
Comprehensive clinical evaluation included DNS type according to Guyuron classification,
severity grading, and associated findings. Statistical analysis employed chi-square tests,
independent t-tests, and multivariate logistic regression.

Results

A significant gender disparity was observed in delivery mode distribution (83.0% of males born
vaginally versus 31.8% of females, p<0.001). Vaginal delivery patients presented with higher
VAS scores (7.2 + 1.2 vs. 5.1 = 1.7, p<0.01) and more frequent epistaxis due to spur (68.9% vs.
36.4%, p<0.001), while cesarean section patients showed higher rates of headache (65.9% vs.
44.3%, p=0.016), snoring (88.6% vs. 62.3%, p=0.001), and turbinate hypertrophy (88.6% vs.
58.5%, p<0.001). Multivariate analysis revealed that cesarean delivery was not independently
associated with severe DNS (AOR=1.08, p=0.831), while second birth order (AOR=2.33,
p=0.024), turbinate hypertrophy (AOR=2.87, p=0.008), and snoring (AOR=2.44, p=0.029) were
significant predictors.

Conclusion

While delivery mode influences the clinical presentation of DNS, it is not independently
associated with DNS severity. Distinct symptom profiles between delivery groups suggest
different pathophysiological mechanisms that warrant consideration in clinical evaluation and
management.

Keywords: Deviated Nasal Septum, Cesarean Section, Vaginal Delivery, Turbinate
Hypertrophy, Birth Biomechanics.
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INTRODUCTION

The nasal septum, a critical anatomical structure dividing the nasal cavity into two passages,
plays an essential role in maintaining nasal airflow, humidification, and filtration of inspired air.
Deviations of the nasal septum (DNS) from its midline position are common, with varying
degrees of severity and clinical significance. While many individuals with DNS remain
asymptomatic, symptomatic cases-characterized by nasal obstruction, recurrent sinusitis,
epistaxis, or facial pain-can significantly impair quality of life and necessitate medical or surgical
intervention.!!!

Among the potential traumatic causes, the mode of delivery-vaginal delivery (VD) versus
cesarean section (CS)-has garnered attention as a possible determinant of DNS incidence,
particularly in symptomatic cases. The origins of DNS have been traced to both congenital and
acquired factors. Congenital deviations may arise from intrauterine pressures or malpositioning,
while acquired deviations are frequently linked to trauma, either during birth or later in life.!
Birth-related trauma, in particular, has been hypothesized to contribute significantly to neonatal
DNS, with studies suggesting that the mechanical forces exerted during vaginal delivery (VD)-
such as compression of the fetal head through the birth canal-may predispose infants to septal
deviations.[*! Conversely, Caesarean Section (CS), which avoids such forces, is posited to result
in a lower incidence of birth-related nasal trauma. However, the extent to which these early
differences translate into symptomatic DNS later in life remains underexplored.

The clinical relevance of symptomatic DNS extends beyond anatomical curiosity, as it
imposes a substantial burden on affected individuals. Nasal obstruction, a hallmark symptom,
can disrupt sleep, impair olfaction, and exacerbate respiratory infections.l!! In severe cases,
surgical correction via septoplasty is required, with studies indicating that symptomatic DNS
accounts for a significant proportion of otolaryngological consultations.[* Understanding the role
of birth mode in this context has implications for both preventive strategies and clinical
management. If VD is confirmed as a risk factor for symptomatic DNS, heightened neonatal
screening and early intervention could mitigate long-term morbidity. Conversely, if no
significant difference exists between VD and CS, efforts to reduce CS rates-driven by concerns
over maternal and fetal outcomes-need not account for nasal health as a confounding factor.

During vaginal delivery, the fetal head undergoes significant molding as it navigates the
pelvic canal, a process that can exert lateral or compressive forces on the nasal structures. Studies
have reported an incidence of neonatal DNS ranging from 1.25% to 60%, with higher rates often
observed in vaginally delivered infants compared to those delivered by CS.**! CS, by contrast,
involves surgical extraction of the fetus, bypassing the mechanical stresses of vaginal birth. This
difference has led to speculation that CS-born individuals may exhibit a lower incidence of DNS,
particularly symptomatic cases requiring intervention.!®! Yet, the evidence is not unequivocal.
While some studies report a reduced prevalence of neonatal DNS in CS deliveries (e.g., 39.2%
versus 47.4% in VD), others find no significant difference when confounders such as birth
weight, gestational age, and maternal parity are considered.’! Moreover, the long-term
implications of birth mode on nasal health are poorly understood, as most studies focus on
immediate postnatal outcomes rather than symptomatic DNS in adulthood. The global rise in CS
rates-driven by maternal request, obstetric indications, and medico-legal pressures-adds urgency
to this inquiry. In 2015, the World Health Organization estimated that 21% of births worldwide
were by CS, a figure that continues to climb.!”) This gap in knowledge underscores the need for
comparative analyses that track individuals from birth through to symptomatic presentation,
accounting for both initial trauma and subsequent developmental factors.

In summary, the incidence of symptomatic DNS in CS-born versus VD-born individuals
remains a critical yet understudied question. By synthesizing existing evidence and generating
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new data, the above study aims to clarify the relationship between delivery mode and nasal
health, informing clinical practice and public health policy.

MATERIALS AND METHODS

The study was conducted in the Department of Ear, Nose, and Throat (ENT) OPD at the
Karnataka Medical College and Research Institute (KMCRI), Hubli, India for a period of 18
months after receiving ethical approval from the Institutional Ethics Committee. The sample size
taken for the study was of 150 patients based on the inclusion and exclusion criteria.

Inclusion Criteria

All patients presenting to the ENT OPD with symptomatic DNS, belonging to both the genders,
age between 15-50 years, with isolated DNS, confirmed clinically, without additional nasal or
sinus pathology, and who had undergone surgical treatment (e.g., Septoplasty) for symptomatic
DNS.

Exclusion Criteria

Patients having history of facial trauma after birth that could independently contribute to DNS,
lack of proper birth records or unverifiable birth history, hindering accurate classification of
delivery mode, previous history of nasal or paranasal sinus surgeries unrelated to DNS correction,
presence of congenital facial deformities, confounding the etiology of DNS.

Written informed consent was obtained from all participants after explaining the study
objectives, procedures, and their right to withdraw at any time. Each patient was interviewed to
gather a comprehensive history of their condition which included the duration and nature of
symptoms (e.g., nasal obstruction, sinusitis, epistaxis), as well as any prior medical or surgical
interventions. All participants underwent a thorough clinical evaluation by ENT specialists. The
type of deviated nasal septum (DNS) was classified using the Guyuron classification. Severity
was graded (grades 1 to 3 based on 33% increments of deviation). Subjective nasal obstruction
was assessed using the Visual Analog Scale (VAS; 0 to 10). Birth history was obtained from
hospital records when available or from parents or guardians when records were not accessible.
This included the mode of delivery (cesarean section or vaginal delivery), any birth trauma, and
birth order. The mode of delivery was recorded without specifying whether it was an elective or
emergency cesarean section, or whether a vaginal delivery was spontaneous or assisted. Any
history of prior nasal surgery or ongoing medical treatment for DNS was documented and cross-
verified when possible. All demographic, clinical, and historical data were recorded in
standardized patient forms and entered into a Microsoft Excel spreadsheet and analyzed using
SPSS version 22 software.

RESULT

Sex | Overall (n=150)| Vaginal Delivery (n=106) | Cesarean Section (n=44) | p-value

Male 102 (68.0) 88 (83.0) 14 (31.8) <0.001*

Female 48 (32.0) 18 (17.0) 30 (68.2)
Table 1: Sex Distribution

In the total sample of 150 patients, males comprised 68.0% (n=102) and females 32.0%
(n=48). However, the vaginal delivery group showed a much higher proportion of males (83.0%,
n=88) compared to females (17.0%, n=18), while the cesarean section group showed an opposite
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pattern with females predominating (68.2%, n=30) over males (31.8%, n=14). A highly
significant difference was noted in gender distribution between delivery modes (p<0.001).

Mode of Delivery n (%) Mean VAS Score p-value
Vaginal Delivery 106 (70.7) 72+£1.2 <0.01*
Cesarean Section 44 (29.3) 5.1+£1.7
Birth Complications

Vaginal with complications 0 (0.0) - <0.001

Cesarean with complications 21 (47.7) -
Type of Complications
Maternal Request 7 (33.3) -
Fetal Distress 6 (28.6) -
Breech Position 4 (19.0) -
Prolonged Labor 4 (19.0) -
Table 2: Mode of Delivery Distribution

Vaginal delivery was more common (70.7%, n=106) than cesarean section (29.3%,
n=44). Interestingly, patients delivered vaginally had significantly higher VAS (Visual Analog
Scale) scores indicating more severe nasal symptoms (7.2 + 1.2) compared to those delivered by
cesarean section (5.1 = 1.7), with p<0.01. There was a stark contrast in birth complications: none
of the vaginal deliveries had complications (0%), while nearly half of the cesarean deliveries
(47.7%, n=21) were associated with complications (p<0.001). Among cesarean complications,
maternal request was most common (33.3%, n=7), followed by fetal distress (28.6%, n=6), while
breech position and prolonged labor each accounted for 19.0% (n=4) of complications.

DNS Type Overall Vaginal Delivery Cesarean Section
(Guyuron) (n=150) (n=106) (n=44) p-value
Type 1 29 (19.3) 22 (20.8) 7(15.9) 0.666*
Type 2 47 (31.3) 32 (30.2) 15 (34.1)
Type 3 50 (33.3) 37 (34.9) 13 (29.5)
Type 4 24 (16.0) 15 (14.2) 9 (20.5)
Table 3: DNS Type by Mode of Delivery

In the overall sample, Type 3 DNS was most common (33.3%, n=50), followed by Type

2 (31.3%, n=47), Type 1 (19.3%, n=29), and Type 4 (16.0%, n=24). The vaginal delivery group
showed a similar pattern with Type 3 being most common (34.9%, n=37), followed by Type 2
(30.2%, n=32), Type 1 (20.8%, n=22), and Type 4 (14.2%, n=15). In the cesarean section group,
Type 2 was most prevalent (34.1%, n=15), followed by Type 3 (29.5%, n=13), Type 4 (20.5%,

n=9), and Type 1 (15.9%, n=7).

DNS Severity Grade ((flzelga(}; Vagl?naiﬂ)(;l)lvery Cesar((:la=n4§)e ction p- value
Grade 1 47 (31.3) 29 (27.4) 18 (40.9) 0.122*
Grade 2 47 (31.3) 38 (35.8) 9 (20.5)
Grade 3 56 (37.3) 39 (36.8) 17 (38.6)
Nasal Obstruction %| Mean £+ SD Mean £+ SD Mean £+ SD 0.8067
Percentage 61 +22 61 +22 60 +24
Table 4: DNS Severity by Mode of Delivery
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In the overall cohort, Grade 3 (most severe) was most common (37.3%, n=56), with equal
distribution of Grade 1 and Grade 2 (31.3%, n=47 each). In the vaginal delivery group, Grade 3
was most common (36.8%, n=39), followed by Grade 2 (35.8%, n=38) and Grade 1 (27.4%,
n=29). The cesarean section group had a different pattern with Grade 1 being most frequent
(40.9%, n=18), followed closely by Grade 3 (38.6%, n=17), and Grade 2 (20.5%, n=9). Despite
these observed differences, the chi-square test showed no statistically significant association
between delivery mode and DNS severity grade (p=0.122). The mean nasal obstruction
percentage was similar in both groups: 61 + 22% in vaginal delivery and 60 = 24% in cesarean

section (p=0.806).

Birth Characteristic 8‘:;1:(;; Vagl?nazlllzzl)lvery Cesar((;a=n4§;e ction p-value
Birth Weight (kg) Mean £ SD Mean £ SD Mean + SD <0.001*
33+0.3 32+£0.2 3.5+0.2
Birth Order n (%) n (%) n (%) 0.006%
First-born 84 (56.0) 62 (58.5) 22 (50.0)
Second-born 44 (29.3) 24 (22.6) 20 (45.5)
Third-born 22 (14.7) 20 (18.9) 245
Gestational Age n (%) n (%) n (%) 0.192+
Full-term 146 (97.3) 102 (96.2) 44 (100.0)
Pre-term 4(2.7) 4 (3.8) 0(0.0)
Multiple Birth n (%) n (%) n (%) 0.518%
Yes 1(0.7) 1(0.9) 0(0.0)
No 149 (99.3) 105 (99.1) 44 (100.0)
Table 5: Birth History Characteristics

Birth weight showed a significant difference (p<0.001) between vaginal delivery (3.2 +
0.2 kg) and cesarean section (3.5 = 0.2 kg). Birth order also differed significantly (p=0.006):
first-born children were more common in both groups but with a higher percentage in vaginal
deliveries (58.5%, n=62) compared to cesarean sections (50.0%, n=22). The most notable
difference was in second-born children, who comprised 45.5% (n=20) of cesarean deliveries but
only 22.6% (n=24) of vaginal deliveries. Third-born children were more common in the vaginal
delivery group (18.9%, n=20) compared to the cesarean section group (4.5%, n=2). Regarding
gestational age, all cesarean deliveries were full-term (100%, n=44), while 96.2% (n=102) of
vaginal deliveries were full-term and 3.8% (n=4) were pre-term, though this difference was not
statistically significant (p=0.192). Multiple births were rare overall, with only one case (0.9%)
in the vaginal delivery group and none in the cesarean section group (p=0.518)

Clinical Variable 81‘;‘:(}; Vag‘?naiﬁl‘;l)‘very Cesa"(‘;tﬁ)e““’“ p-value
Chief Complaint n (%) n (%) n (%) <0.001*
Nasal Obstruction 44 (29.3) 30 (28.3) 14 (31.8)
Breathing Difficulty 31 (20.7) 30 (28.3) 1(2.3)
Nasal Blockage 23 (15.3) 16 (15.1) 7 (15.9)
Sinusitis 28 (18.7) 16 (15.1) 12 (27.3)
Snoring Issues 9 (6.0) 1(0.9) 8 (18.2)
Other symptoms 15 (10.0) 13 (12.3) 2 (4.5
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VAS Score n (%) n (%) n (%) 0.002*
4-5 33 (22.0) 18 (17.0) 15 (34.1)
6-7 53 (35.3) 46 (43.4) 7 (15.9)
8-9 64 (42.7) 42 (39.6) 22 (50.0)
Duration of Symptoms Mean + SD Mean £+ SD Mean + SD 0.874+
(months)
Duration 48 £ 35 48 + 36 47 £32
Table 6: Clinical Symptom Profile

Chief complaints varied significantly (p<0.001): nasal obstruction was the most common
complaint in both groups (28.3%, n=30 in vaginal delivery; 31.8%, n=14 in cesarean section),
but breathing difficulty was much more common in vaginal delivery patients (28.3%, n=30)
compared to cesarean section patients (2.3%, n=1). Conversely, snoring issues were reported by
18.2% (n=8) of cesarean section patients but only 0.9% (n=1) of vaginal delivery patients.
Sinusitis was more common in the cesarean group (27.3%, n=12) than the vaginal group (15.1%,
n=16). VAS scores also showed significant differences (p=0.002): moderate scores (6-7) were
more common in vaginal deliveries (43.4%, n=46) compared to cesarean sections (15.9%, n=7),
while lower scores (4-5) were more frequent in cesarean sections (34.1%, n=15) than vaginal
deliveries (17.0%, n=18). High scores (8-9) were slightly more common in cesarean sections
(50.0%, n=22) than vaginal deliveries (39.6%, n=42). Despite these differences, the duration of
symptoms was similar in both groups: 48 + 36 months for vaginal delivery and 47 + 32 months
for cesarean section (p=0.874).

Associated Finding 8:?3; Vaglgft:ll]?)zl)lvery Cesar(?laznéj)e ction p-value
Epistaxis n (%) n (%) n (%) <0.001*
Present 89 (59.3) 73 (68.9) 16 (36.4)
Recurrent Sinusitis n (%) n (%) n (%) 0.225%*
Present 91 (60.7) 61 (57.5) 30 (68.2)
Headache n (%) n (%) n (%) 0.016*
Present 76 (50.7) 47 (44.3) 29 (65.9)
Snoring n (%) n (%) n (%) 0.001*
Present 105 (70.0) 66 (62.3) 39 (88.6)
Turbinate Hypertrophy| n (%) n (%) n (%) <0.001*
Present 101 (67.3) 62 (58.5) 39 (88.6)
Other Nasal Findings n (%) n (%) n (%) 0.002*
Septal perforation 16 (10.7) 10 (9.4) 6 (13.6)
Septal spur 17 (11.3) 14 (13.2) 3(6.8)
Concha bullosa 8 (5.3) 1(0.9) 7 (15.9)
None 109 (72.7) 81(76.4) 28 (63.6)
Table 7: Associated Findings

Epistaxis was significantly more common in vaginal delivery patients (68.9%, n=73)
compared to cesarean section patients (36.4%, n=16) with p<0.001. Conversely, headache was
more prevalent in cesarean section patients (65.9%, n=29) than vaginal delivery patients (44.3%,
n=47) with p=0.016. Snoring showed a highly significant difference (p=0.001), being present in
most cesarean section patients (88.6%, n=39) compared to 62.3% (n=66) of vaginal delivery
patients. Similarly, turbinate hypertrophy was significantly more common in cesarean section
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patients (88.6%, n=39) than vaginal delivery patients (58.5%, n=62) with p<0.001. Other nasal
findings also differed significantly (p=0.002): concha bullosa was much more prevalent in
cesarean section patients (15.9%, n=7) compared to vaginal delivery patients (0.9%, n=1), while
septal spurs were more common in vaginal delivery patients (13.2%, n=14) than cesarean section
patients (6.8%, n=3). Overall, 76.4% (n=81) of vaginal delivery patients had no additional nasal
findings compared to 63.6% (n=28) of cesarean section patients. Recurrent sinusitis showed no
significant difference between groups (p=0.225), being present in 57.5% (n=61) of vaginal
delivery patients and 68.2% (n=30)

of cesarean section patients.

Variable Adjusted Odds Ratio 95% CI | p-value
Cesarean delivery 1.08 0.52-2.28 0.831
Age > 40 years 1.76 0.84-3.72 0.135
Male sex 1.12 0.54-2.33 0.771
Birth weight > 3.5 kg 1.62 0.63-4.15 0.318
Second birth order 2.33 1.12-4.86 0.024
Birth complications 1.53 0.61-3.84 0.367
Duration of symptoms > 60 months 1.91 0.96-3.82 0.067
Turbinate hypertrophy 2.87 1.31-6.30 0.008
Snoring 2.44 1.09-5.44 0.029

Table 8: Multivariate Analysis - Factors Associated with Severe DNS (Grade 3)

After controlling for potential confounding variables, cesarean delivery was not
independently associated with severe DNS (Adjusted Odds Ratio [AOR] = 1.08, 95% CI: 0.52-
2.28, p=0.831). Three factors were found to be significantly associated with severe DNS: second
birth order (AOR =2.33, 95% CI: 1.12-4.86, p=0.024), turbinate hypertrophy (AOR =2.87, 95%
CI: 1.31-6.30, p=0.008), and snoring (AOR = 2.44, 95% CI: 1.09-5.44, p=0.029). Duration of
symptoms greater than 60 months approached significance (AOR = 1.91, 95% CI: 0.96-3.82,
p=0.067). Other factors including age over 40 years (AOR = 1.76, 95% CI: 0.84-3.72, p=0.135),
male sex (AOR = 1.12, 95% CI: 0.54-2.33, p=0.771), birth weight above 3.5 kg (AOR = 1.62,
95% CI: 0.63-4.15, p=0.318), and birth complications (AOR = 1.53, 95% CI: 0.61-3.84,
p=0.367) did not show significant associations with severe DNS.

Variable Males (n=102) Females (n=48) p-value

Mode of Delivery n (%) n (%) <0.001*
Vaginal delivery 88 (86.3) 18 (37.5)
Cesarean section 14 (13.7) 30 (62.5)

DNS Type n (%) n (%) 0.792*
Type 1 20 (19.6) 9 (18.8)
Type 2 33 (32.4) 14 (29.2)
Type 3 32 (31.4) 18 (37.5)
Type 4 17 (16.7) 7 (14.6)

DNS Severity Grade n (%) n (%) 0.418*
Grade 1 29 (28.4) 18 (37.5)
Grade 2 32 (31.4) 15 (31.3)
Grade 3 41 (40.2) 15 (31.3)

Association between mode of
delivery and DNS type 3/4 OR (95% CI) OR (95% CI) )
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1.06 (0.35-3.25) 1.22 (0.38-3.89)
<br>p=0.917 <br>p=0.741
Table 9: Subgroup Analysis - Sex Stratification

There was a highly significant difference in delivery mode between sexes (p<0.001):
most males (86.3%, n=88) were born through vaginal delivery, while most females (62.5%,
n=30) were born through cesarean section. Despite this marked difference, DNS type distribution
was similar between sexes (p=0.792): Type 2 was most common in males (32.4%, n=33),
followed closely by Type 3 (31.4%, n=32), while Type 3 was most common in females (37.5%,
n=18), followed by Type 2 (29.2%, n=14). Similarly, DNS severity grade showed no significant
difference between sexes (p=0.418): Grade 3 (most severe) was most common in males (40.2%,
n=41), while Grade 1 (least severe) was most common in females (37.5%, n=18). When assessing
the association between delivery mode and more severe DNS types (Types 3/4), the odds ratios
were not significant in either males (OR = 1.06, 95% CI: 0.35-3.25, p=0.917) or females (OR =
1.22, 95% CI: 0.38-3.89, p=0.741).

DISCUSSION
The above study aimed to investigate the influence of delivery mode on the occurrence and
characteristics of symptomatic Deviated Nasal Septum (DNS).

The age distribution across delivery groups was comparable (VD: 33 £ 10 years; CS: 34
+ 11 years; p=0.573), indicating that age was not a confounding factor in analysis. This is
consistent with the observations of Kim et al'® who reported similar age distributions in their
population-based study of DNS in Korea. The predominance of males (68.0%) in above study
aligns with previous studies conducted by Mladina et al'¥ who reported 58.8% of male DNS
patients.

Birth weight was significantly higher in cesarean deliveries (3.5 £ 0.2 kg vs. 3.2 £ 0.2 kg,
p<0.001), consistent with findings from Wang et al'®! who identified birth weight as a significant
predictor of nasal septal deviation in neonates.

The greater frequency of second-born children in the cesarean group (45.5% vs. 22.6%,
p=0.006) suggests that parity may influence both delivery decisions and potential risk factors for
DNS development.

The study showed no birth complications in vaginal deliveries (0%), while nearly half of
cesarean deliveries (47.7%) had associated complications (p<0.001). This contrasts with the
traditional assumption that traumatic vaginal delivery might contribute to DNS development
through birth canal pressures. Gray!?! originally proposed that compression forces during vaginal
delivery were a primary etiology for neonatal septal deviation, with rates of 1.9-5.9% in neonates.
However, the findings suggest a more complex relationship between birth trauma and long-term
symptomatic DNS.

Contrary to initial hypothesis, DNS type distribution showed no significant difference
between delivery modes (p=0.666). Type 3 DNS was most common in vaginal deliveries
(34.9%), while Type 2 predominated in cesarean sections (34.1%). Similarly, DNS severity
grade showed no statistically significant association with delivery mode (p=0.122), though had
a higher proportion of Grade 1 (least severe) cases (40.9% vs. 27.4%). This pattern suggests that
while delivery mode may influence symptom severity, it may not fundamentally alter the
morphological pattern of septal deviation.

These findings partially align with those of Harugop et all'” who studied DNS in
newborns and found that while delivery mode influenced the immediate incidence of neonatal
septal deviation, the morphological patterns were similar across delivery types. The authors
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reported DNS in 18.5% of vaginally delivered neonates compared to 3.2% in cesarean-delivered
neonates, suggesting an initial protective effect of cesarean delivery that may diminish over time.

Interestingly, despite similar morphological patterns, the mean nasal obstruction
percentage was comparable between groups (VD: 61 + 22%; CS: 60 £ 24%; p=0.806). This
suggests that objective measures of nasal obstruction may not directly correlate with symptom
severity as reported on VAS scales. Salihoglu et all!!l similarly found discrepancies between
objective measures of nasal obstruction and subjective symptom reporting, highlighting the
complex relationship between anatomical deviation and clinical manifestation.

Breathing difficulty was substantially more common in vaginal delivery patients (28.3%
vs. 2.3%), while snoring issues (18.2% vs. 0.9%) and sinusitis (27.3% vs. 15.1%) were more
prevalent in cesarean section patients (p<0.001). This distinct symptomatology suggested that
birth mechanics may influence not only the anatomical development of DNS but also its clinical
manifestation.

The higher prevalence of breathing difficulty in the vaginal delivery group may reflect
the impact of birth canal forces on nasal valve function, as proposed by Li et al''?! who used
computational fluid dynamics to demonstrate that different types of septal deviations affect
airflow patterns and nasal valve functionality in distinct ways.

Epistaxis showed a marked difference between groups, being significantly more common
in vaginal delivery patients (68.9% vs. 36.4%, p<0.001). This aligns with O'Reilly et al"*! who
found that epistaxis was more common in patients with specific patterns of DNS typically
associated with birth trauma. They reported epistaxis in 34% of young adults with symptomatic
DNS, lower than our vaginal delivery group but similar to our cesarean section rate.

Conversely, headache (65.9% vs. 44.3%, p=0.016), snoring (88.6% vs. 62.3%, p=0.001),
and turbinate hypertrophy (88.6% vs. 58.5%, p<0.001) were significantly more common in
cesarean section patients. The association between DNS and headache has been previously
documented by Kwon et al'*! who conducted a 10-year nationwide cohort study and found that
DNS patients had a 1.73-fold higher risk of developing headache disorders compared to controls.
However, they did not stratify by delivery mode, which the above study suggests may be an
important modifier of this association. The high prevalence of turbinate hypertrophy in cesarean
section group was particularly notable and may represent a compensatory mechanism in response
to the specific pattern of septal deviation more common in this group. El-Taher et al''>! reported
that turbinate hypertrophy was present in 67.5% of DNS patients in their study, comparable to
above overall rate of 67.3% but lower than cesarean section-specific rate of 88.6%.

Concha bullosa was significantly more prevalent in cesarean section patients (15.9% vs.
0.9%, p=0.002), which may represent a developmental adaptation to different patterns of nasal
airflow in early life. Kucybala et al %! found that concha bullosa was present in 29.3% of patients
with DNS, higher than both our groups, and that its presence was associated with specific
patterns of septal deviation that altered nasal aerodynamics.

The multivariate analysis provides crucial insights by controlling for potential
confounding variables. After adjustment, cesarean delivery was not independently associated
with severe DNS (Adjusted Odds Ratio [AOR] = 1.08, 95% CI: 0.52-2.28, p=0.831). This is
consistent with the findings of Satheesh and Rajina,’®! who reported that while DNS was initially
more common in vaginally delivered neonates, the long- term persistence of clinically significant
deviation was more strongly associated with other factors such as birth weight and head
circumference than with delivery mode itself.

Three factors were identified as independent predictors of severe DNS in above study:
second birth order (AOR = 2.33, 95% CI: 1.12-4.86, p=0.024), turbinate hypertrophy (AOR =
2.87, 95% CI: 1.31-6.30, p=0.008), and snoring (AOR = 2.44, 95% CI: 1.09- 5.44, p=0.029).
The association with second birth order was intriguing and has not been extensively explored in
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previous literature. This finding suggests that maternal pelvic anatomy and previous birth
experience may influence the biomechanical forces exerted during delivery, potentially affecting
nasal development.

The significant association between snoring and severe DNS (AOR = 2.44) is consistent
with the work of Yeom et al,l!”l who conducted a 9-year follow-up cohort study and found that
patients with septal deviation had a 1.87-fold higher risk of developing obstructive sleep apnea
(OSA) compared to controls.

Duration of symptoms greater than 60 months approached significance as a predictor of
severe DNS (AOR =1.91, 95% CI: 0.96-3.82, p=0.067), which aligns with the concept proposed
by van der Heijden et all'8l stating that nasal growth and maturation continue through
adolescence, potentially exacerbating initial septal deviations.

Sex-stratified analysis revealed that while delivery mode differed significantly between
males and females (p<<0.001), with 86.3% of males delivered vaginally compared to only 37.5%
of females, sex did not modify the effect of delivery mode on DNS characteristics. This pattern
suggests that while biological sex may influence delivery decisions or reporting patterns, the
fundamental impact of birth mechanics on nasal septal development follows similar principles
regardless of sex. This contrasts somewhat with Hol and Huizing's twin study!'”* which
suggested that genetic factors (potentially including sex-linked traits) play a significant role in
DNS development, with environmental factors (including birth trauma) contributing secondarily.

The study demonstrates that while delivery mode influences the symptom profile of
deviated nasal septum (DNS), it is not an independent predictor of disease severity. Vaginal
delivery was associated with greater nasal obstruction and epistaxis, whereas cesarean section
was more commonly linked to snoring, headache, and turbinate hypertrophy, emphasizing the
need for comprehensive nasal cavity evaluation. The independent association of second birth
order, turbinate hypertrophy, and snoring with severe DNS highlights a multifactorial
pathogenesis beyond birth trauma alone. Key strengths include a relatively large sample size,
detailed clinical and birth history assessment, and multivariate analysis, while limitations include
retrospective birth history with potential recall bias, a symptom-based clinical cohort limiting
generalizability, and the lack of objective nasal function measurements.

CONCLUSION

In conclusion, the study demonstrates that the relationship between delivery mode and DNS is
more nuanced than previously recognized. While vaginal delivery and cesarean section are
associated with distinct clinical presentations, the fundamental severity and morphology of DNS
appear to be influenced more significantly by factors such as birth order, associated anatomical
variations, and functional consequences.
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