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Abstract

Deviated septum, a common nasal structural abnormality, often leads to symptoms like
nasal obstruction, sinusitis, and sleep disturbances, impacting respiratory function and quality
of life. This clinical review emphasizes the critical role of septoplasty in the treatment of nasal
septum deviation (NSD). While the nasal septum's anatomy is essential for proper airflow,
deviations can cause significant issues, particularly in severe cases.
Diagnosis involves clinical evaluation and imaging to assess the extent of deviation. Septoplasty,
the gold standard treatment, realigns the septum to restore normal airflow and alleviate
symptoms. The review also explores advances in septoplasty techniques aimed at improving
outcomes and reducing recovery time. Overall, septoplasty remains the most effective
intervention for managing NSD, with ongoing research focused on refining surgical methods
and enhancing patient care.

Keywords: Nasal septal deviation, nasal septoplasty, NOSE score, otolaryngology, quality of
life, rhinosinusitis

Introduction

The nasal septum, a complex osseocartilaginous structure, is crucial for maintaining
proper respiratory function by dividing the nasal cavity into two passages, thereby facilitating
balanced airflow and effective filtration of inhaled air [1]. Although minor deviations in the
septum are common and generally considered normal anatomical variations, more pronounced
deviations can significantly impair nasal function. This can lead to symptoms such as nasal
obstruction, difficulty breathing, and an increased risk of conditions like chronic rhinosinusitis
and sleep-disordered breathing. The integrity of the nasal septum is vital not only for aesthetic
symmetry but also for maintaining the overall health and function of the nasal passages [2].

A straight nasal septum is crucial for maintaining balanced airflow through both nostrils,
ensuring adequate ventilation, effective filtration of inhaled air, and optimal function of the
mucociliary clearance system [3].
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Nasal septum deviation (NSD) can arise from various factors. Developmental deviations
typically present as smooth "C-shaped" or "S-shaped" curves that gradually displace the septum
during growth. In contrast, traumatic causes of NSD often result in more irregular and
dislocated septal contours, leading to more severe functional impairments [ 1]. The integrity and
alignment of the nasal septum are not only important for maintaining aesthetic symmetry but
also play a critical role in overall nasal health and function.

Given that nasal obstruction due to septal deviation is one of the most common
conditions encountered by ENT surgeons, understanding the underlying anatomy,
pathophysiology, and treatment options is essential. This review will explore the anatomy of
the nasal septum, the clinical manifestations of NSD, and the various treatment strategies
available, with a particular focus on septoplasty as a key intervention for restoring nasal
function and improving patient outcomes.

Review methods and materials

A systematic review of nasal septum deviation (NSD) was conducted by searching
major databases including PubMed, Embase, Cochrane Library, and Google Scholar. The
search encompassed studies published from January 2000 to August 2024 using terms such as
“upper airway dysfunction”, “septoplasty”, ‘“nasal obstruction”, “deviated septum”,
“rhinomanometry”. Included were peer-reviewed articles, clinical guidelines, and case studies
focusing on the causes, symptoms, diagnosis, and treatment of NSD.
Potential limitations include publication bias and heterogeneity in study designs. The review
process involved screening, full-text review, data synthesis, and peer review to ensure accuracy
and completeness.

Anatomy

The respiratory tract’s most cephalic part is the nasal cavity. Through the nares, which
are it’s anterior openings, it communicates with the outside world. The choanae are the posterior
apertures and they connect the nasal cavity with nasopharynx [4].

The nasal cavity is a bilateral structure in the midface. Limitation of the nasal cavity
inferiorly is the horizontal plate of the palatine bone and palatine process of the maxilla. The
roof of the nasal cavity consists of nasal spine of the frontal bone and nasal bone, and more
posteriorly cribriform plate of the ethmoid and the body of the sphenoid [4]. The medial walls
of the maxillary sinuses are the component of on the lateral side. Nasal cavity contains the nasal
septum, nasal mucosa, and nasal turbinates. The cavity is divided into two bilateral cavities by
a midline septum that is orientated in the sagittal plane.

The nasal septum, a combination of osseous and cartilaginous elements, separates the
right and left nasal cavities. It is composed of five parts: the vomer, the nasal crest of the
maxillary and palatine bones, the quadrangular cartilage, and the perpendicular plate of the
ethmoid bone. The posterior, osseous portion of the septum is composed of the ethmoid bone
and the vomer. The internal maxillary artery, which arises from the external carotid artery, and
the anterior and posterior ethmoidal arteries, which are branches of the internal carotid artery,
give blood to the nasal cavities. The trigeminal and facial nerves' olfactory, ophthalmic, and
maxillary branches innervate the nose cavity [5].



The frontal sinuses (superior anterior), ethmoid sinuses (superior), paired maxillary
sinuses (lateral), and sphenoid sinuses (posterior) are mucosal-lined sinuses that store air and
surround the nasal cavities. With the exception of the sphenoid, all of these paranasal sinuses
are connected to the nasal cavity by ducts that empty into lateral wall spaces after draining
through ostia. The posterior roof is where the sphenoid sinus empties. Understanding the
functioning of the nasal cavity requires a basic understanding of its anatomy [4].

The bone structures known as nasal turbinates, or conchae, protrude infero-medially
from the lateral and superior walls of each nasal cavity [6]. Maxilloturbinals, or lower turbinates,
and ethmoturbinals, or middle and superior turbinates, are the two types of turbinates that are
typically found in three pairs. The ultimate turbinate, also known as Santorini's concha, is a
fourth turbinate that is sporadically observed. This is located on the lateral boundary of the
ostium of the sphenoid sinus, at the posterosuperior portion of the lateral nasal wall. An
endochondral ossification process produces each pair of turbinates, with cartilaginous
precursors seen as early as eight weeks in utero [6,7]. Usually, the superior concha is the
smallest and the inferior concha is the largest.

Pneumatization of the nasal turbinate results in Concha Bullosa (CB), an anatomical
variant of the sinonasal structure. Although the precise origin of CB is still unknown, earlier
research attempting to investigate the connection between CB and NSD found that individuals
with NSD who also had a greater incidence of CB had unclear etiological explanations for their
condition. On the other hand, the magnitude of the CB is favorably influenced by the angle of
the deviation [8]. On the other hand, individuals with moderate forms of NSD had greater rates
of CB than those with severe NSD, even though the difference was not statistically significant
[9]. Additionally, it was discovered that the side of the septal malformation affected the
incidence of CB in the opposite direction of NSD [10].

Epidemiology of deviated septum

More than half of patients have nasal septum deviation, which is defined as any variation
of the septal contour towards one side of the nasal cavity. It is characterized as an S-shaped,
left-sided, or right-sided curvature. A non-deviated septum is significantly less prevalent than
septal abnormalities. However, only around 30% experience significant symptoms, such as
nasal obstruction or sinus infections. The condition can be congenital or caused by trauma, and
its prevalence of symptoms increases with age. Epidemiologically, there is no significant gender
difference, but it is often diagnosed in those with chronic nasal issues. Understanding its
distribution helps guide healthcare, particularly in deciding when surgical intervention is
needed [11].

Classification
The creation of classification systems has emerged because to the considerable
heterogeneity in the structure, symptoms, and associated comorbidities of NSD. The degree of
nasal deviation on the inferior turbinate can be used to categorize NSD [14].
There are three degrees in this classification:
e Degree I is a septal deviation that does not reach the inferior turbinate
e Degree Il is a deviation that does reach the inferior turbinate



e Degree III is a deviation that both reaches and compresses the inferior turbinate
An additional classification is based on the patterns of deviation that are frequently observed,
such as C- and S-shaped deviations [15] [Figure 1].
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Figure 1. Types of deviation based on the shape.

In order to categorize the nasal septum based on its features as observed both horizontally
and vertically on rhinoscopy or cone-beam computed tomography (CBCT), Mladina's
classification system has been proposed [16]. Mladina’s classification system divides nasal
septum deviations into seven types:

e Type I: The vertical ridge does not impact the nasal dorsum.

e Type II: The vertical ridge extends up to the nasal dorsum.

e Type III: The vertical ridge is situated in a deeper area of the septum.

e Type I'V: Both the front and deeper parts of the vertical ridge are affected.

e Type V: There is a horizontal deformity on one side of the nose, with the other side

being flat.

e Type VI: The septum is involved on both sides, with one side dislocated and the other

deviated.

e Type VII: A combination of two or more of the above types [2,16] [Figure 2].



Figure 2. Mladina’s classification.

Associated conditions

Rhinosinusitis and postnasal drip

In ENT doctor’s office patients commonly present with unilateral or bilateral nasal
obstruction, which results in impaired nasal airflow and chronic congestion. This obstruction is
often exacerbated by mucosal swelling or inflammation, further complicating the patient’s
ability to breathe through the nose.

Variations in the nasal cavity's architecture may affect airflow but have minimal impact
on warmth. The differences between the various forms of nasal deviation were clearly visible
[12]. Consequently, a significant deviation in the nasal septum will interfere with the regular
breathing process, resulting in sinusitis, snoring, and nasal obstruction [13].

Fifty percent of individuals with rhinosinusitis also had NSD in a research looking at
the connection between the two conditions. Rhinosinusitis was more common in classifications
I, II, and V, although the connection was not statistically significant. Because type I and type II
include the nasal valve region, it is believed that they are linked to rhinosinusitis [17].

Patients might also report postnasal drip, where excess mucus accumulates and drains into the
oropharynx, leading to throat irritation and a chronic cough [18].



Changed airflow dynamics result in mucosa compensating in hypertrophy. Squamous
metaplasia, lymphocytic infiltration, and disrupted mucociliary dysfunction are other
alterations brought on by altered air flow dynamics. Although the nasal mucosa on both sides
presents similar alterations, the concave side demonstrates more severe consequences. You can
prevent all of these changes by surgically correcting deviated nasal septum [19].

Epistaxis

Another frequent symptom associated with a deviated septum is epistaxis which arise
due to the altered airflow patterns that cause drying and irritation of the nasal mucosa. About
60% of people have nose-bleeding episodes, with incidence higher in those over 50 and younger
in those under 10 years old [20]. Studies reviewing epistaxis based on sex indicate that males
are more likely to experience it [21]. Because upper respiratory tract infections are more
common in the spring and winter, as well as because indoor air is dryer and warmer and has
less humidity, epistaxis occurs more frequently during these seasons [22]. Most people
experience minimal bleeding that stops on its own.

Obstructive sleep apnea

In cases where the deviation is severe, there may be associated sleep disturbances,
including snoring or obstructive sleep apnea, as a result of the compromised airway during sleep.
Obstructive sleep disorder (OSA) is a condition characterized by substantial decrease or an
abrupt cessation in airflow with observed effort in the act of breathing during sleep.
Patients with NSD have much more higher risk of obtaining OSA. In fact, the prevalence of
obstructive sleep apnea is 4.39 times higher in patients with deviated septum. Overweight
patients with increased BMI are the ones where OSA is more severe. Septoplasty turns out to
be the procedure which decreases the prevalence of OSA [23].

Headaches

A possible explanation for the appearance of headache as a presenting symptom in
certain individuals is that the convex side comes into touch with the mucosa of the lateral nasal
wall of the nasal septum or the peripheral nasal wall of the inferior or middle turbinate [11].
Between them is where the sensory nerve ends, which will be impacted and result in discomfort.
According to reports, surgical intervention is superior to medicinal intervention for certain types
of rhinogenic headaches [11]. The same research recommended septoplasty as a possible course
of treatment for headaches that don't seem to go away. Additionally, patients may experience
facial pain or headaches, which are typically localized to the side of the deviation and are often
due to the compromised drainage of the paranasal sinuses, leading to sinus pressure and
discomfort.

Impaired olfactory function

Furthermore, the altered nasal anatomy can impede olfaction, resulting in a diminished
sense of smell, or hyposmia. Although the main complaint of these individuals is nasal blockage,
olfactory impairment is also a common complaint. On the deviated side of a septal deviation,
higher olfactory thresholds and worse olfactory recognition have been reported.



According to studies, the nasal cavity's shape controls how air passes through the nose
and, in turn, how many odorant molecules are carried to the olfactory epithelium [24, 25].

Evaluation

Physical exam

Diagnosing a deviated septum involves a combination of patient history, physical
examination, and sometimes imaging studies. ENT surgeon usually does external nasal
examination and anterior rhinoscopy to evaluate the anatomy of the septum and visualize
potential mucosal changes.

Imaging test

A computed tomography (CT) scan may be ordered in cases where the diagnosis is
unclear, or if the patient has recurrent sinus issues. The CT scan provides a detailed image of
the nasal septum and surrounding structures, which helps in evaluating the severity of the
deviation and any associated sinus pathology.

Questionnaires

The physician also can use specific questionnaires to understand patient’s severity of
symptoms and how it affects their quality of life. Two most popular ones are NOSE (Nasal
Obstruction Symptom Evaluation) and SNOT-22 (Sino-Nasal Outcome Test-22).

The NOSE (Nasal Obstruction Symptom Evaluation) test is a validated questionnaire
widely used in otorhinolaryngology to assess the severity of nasal obstruction symptoms. It
consists of five questions that evaluate the patient's perception of nasal blockage, trouble
breathing through the nose, and the impact of these symptoms on sleep and daily activities.
Each question is scored on a scale from 0 (not a problem) to 4 (severe problem), with the total
score providing a quantifiable measure of nasal obstruction. The NOSE test is a valuable tool
for diagnosing nasal obstruction, monitoring treatment outcomes, and guiding clinical decision-
making [26].

The SNOT-22 (Sino-Nasal Outcome Test-22) is an essential tool in evaluating the
impact of a deviated septum on a patient’s quality of life. A deviated septum often leads to
symptoms such as nasal obstruction, congestion, facial pain, and postnasal drip - issues that are
directly assessed by the SNOT-22 questionnaire. By capturing the severity and frequency of
these symptoms, as well as their effect on daily activities and emotional well-being, the SNOT-
22 provides a comprehensive overview of how a deviated septum affects overall health. It is
particularly useful in both diagnosing the extent of the problem and in monitoring the
effectiveness of treatment interventions, such as septoplasty, in alleviating the associated
symptoms [26].

Rhinomanometry

Rhinomanometry is a technique, in which nasal resistance is computed by measuring
nasal airflow and pressure reduction concurrently between the nasal anterior region and the
nasopharynx. Rhinomanometry has been more popular over the last ten years as a result of the
increased accessibility of microcomputers that can be linked to measurement devices. All
mathematical analyses may be completed with these devices in a couple of seconds.



While rhinomanometry has been the subject of several research, few of them have been
sufficiently rigorously scientific, and doctors continue to disagree over the device's therapeutic
use [14].

Treatment

Septoplasty

Septoplasty is the most widely used surgical technique for treating NSD in adults [27].
A common otolaryngological surgical surgery called septoplasty includes straightening up a
deviated septum in order to widen the nasal channel and provide enough airflow [27,28].
Septoplasty is recommended for lead point headaches, endoscopic sinus surgery access, and
septal deviation with symptomatic blockage [27]. When treating a caudal septal deviation,
surgeons often perform an open operation called septoplasty. However, when treating a
posterior septal deviation, they prefer to perform endoscopic septoplasty since it offers the
surgeon a greater visual aid than open septoplasty. However, the surgeon's talents, aptitudes,
and preferences will determine which of these methods they choose [29].

Research that evaluated the effectiveness of a septoplasty technique employing bone
batten grafting on 141 patients with caudal septal deviation revealed a satisfactory outcome
with a positive outcome [30]. Extracorporeal septoplasty is advised in situations of severe NSD.
The whole (cartilaginous and bony) septum is removed and rebuilt during an open or closed
operation. According to reports, this process provides the best possible functional
improvement [31].

Depending on the kind of nasal deviation a patient has, several techniques may be
chosen for septoplasty. Extracorporeal septal repair was reported to be more efficient than
endonasal septoplasty for antero-caudal septal deviation [32]. For children however, the
procedure need to be performed as soon as it is possible in order to preserve cartilage and
improve results [33]. Patients with difficult caudal septal deviation have found that fashioned
mucoperichondrium flaps are adequate [34].

Rhinoseptoplasty

Rhinoplasty, also known as rhinoseptoplasty, is a treatment that is frequently combined
with septoplasty to treat and alleviate obstruction-related symptoms and enhance breathing. In
addition to being used for cosmetic or aesthetic purposes, rhinoplasties may be viewed as a
backup treatment option for deviations in the nasal cartilage. Turbinate hypertrophy can also
occur in conjunction with septal deviation; hence, septoplasty and turbinate surgery can be
executed together [27]. The Nasal Obstruction Septoplasty Effectiveness (NOSE) and the
Sinonasal Outcome Test-20 (SNOT-20) questionnaire scale can also be used to evaluate nasal
symptoms in septoplasty patients and to control the effect of the performed procedure [35].



Endoscopic septoplasty

Endoscopic septoplasty is a minimally invasive technique that helps us to correct
deformity of septum under excellent visualization. When compared with standard head light
technique endoscopic septoplasty provides important advantages which include adequate
visualization, room for instrumentation during FESS, access to Para nasal sinuses and for other
surgeries like trans septal approach to the sphenoid sinus, visualization & stoppage of post nasal
bleeds. But before introduction of FESS majority of septoplasties were done for nasal airway
obstruction [36].

Effects

Improved nasal and olfactory functioning, as well as cosmetic benefits, are the patient's
goals in having a septoplasty. Physicians should be urged to execute the procedure to enhance
cardiovascular function in addition to the patient's wish. The respiratory and olfactory aspects
have been used to quantify patient happiness. There have also been reports of septoplasty's
cardiovascular outcomes. Systolic blood pressure in individuals who had septoplasty was
lowered following the procedure when compared to pre- and post-surgery [37]. This case

scenario frequently occurs in individuals with idiopathic hypertension who are less than 35
years old [38].

Complications

According to reports, the procedure's most frequent side effects include bleeding,
rhinorrhea from cerebrospinal fluid (CSF), extraocular muscle damage, septal perforation,
sensory alterations, saddle nose deformity, nasal tip depression, infection, septal abscess, and
toxic shock [38]. Deformities, infections, and perforations are the most prominent negative
consequences following septoplasty, according to one research, while another reported that
profuse bleeding was the most common outcome [40,41]. Additionally, post-operative
bacteremia is a possibility and is more common in patients who bled more during the surgery
[42]. Furthermore, a different research discovered that the only short-term issues were
postoperative infection (3.3%) and intervention-required epistaxis (4.5%). Nonetheless, 2.8%
of the group had long-term issues, such as hyposmia and a subsequent septoplasty [43].

Quality of life

Patients' quality of life (QOL) has been reported to be considerably impacted by nasal
blockage, and the psychological well-being of such patients has been positively impacted by
olfactory nerve repair [44]. The clinical improvement of nasal functions was associated with an
improvement in psychological state [44]. Patients with NSD were shown to have greater rates
of anxiety and depression in addition to a lower quality of life [45]. This finding should promote
psychological distress therapy.

The decrease in quality of life is mostly due to obstruction, as NSD had no effect on the
QOL of individuals with inferior turbinate hypertrophy [46]. It is hypothesized that nasal
obstruction impacts both the quality of sleep and, as a result of compromised physical health,
psychological symptoms such assomatization, anxiety, aggression, and interpersonal
sensitivity [47]. There has been a documented improvement in children's QOL [48], despite the
low probability of septal deviation being the primary cause of lower QOL.
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The influence of patient symptoms on daily activities and QOL can be significant,
particularly in cases of headache and face discomfort. The psychological profile of the patients
may be further impacted by undergoing many clinic examinations before being cleared to see
an otorhinolaryngology (ORL) clinic, particularly if there is no current nasal inflammatory
problem [49].

The self-rating anxiety scale (SAS) and self-rating depression scale (SDS) were used to
analyze patients with nasal septal deviation before and after surgery in order to further evaluate
the psychological profile of patients. The results of this research revealed that patients with
nasal septal deviation had preoperative SAS/SDS scores higher than those of national standards,
postoperative levels of anxiety and depression were lower than the national norm, and patients
with normal to moderate SAS/SDS scores recovered better from their surgery, while patients
with severe SAS/SDS scores had poor symptom improvement [50].

Conclusions

This review work has highlighted the complex interplay between the anatomy,
symptoms, and treatment options for deviated septum. The nasal septum’s structure plays a
crucial role in maintaining proper nasal function, and deviations from the midline, whether
congenital or acquired, can lead to a range of symptoms, from mild nasal obstruction to
significant respiratory complications and a decreased quality of life. Effective diagnosis of a
deviated septum requires a thorough clinical evaluation, often supplemented by imaging studies,
to assess the extent of the deviation and its impact on nasal airflow. Treatment approaches
should be tailored to the severity of symptoms and the patient’s overall health. While
conservative management, including pharmacological interventions and lifestyle modifications,
may be sufficient for mild cases, surgical correction through septoplasty remains the definitive
treatment for more severe deviations, particularly when associated with chronic symptoms or
complications.

Emerging techniques and minimally invasive procedures hold promise for improving
patient outcomes and reducing recovery times. However, careful patient selection and
individualized treatment planning are essential to achieve optimal results. Future research
should continue to explore advances in surgical techniques and the long-term outcomes of
different treatment modalities, aiming to refine and enhance therapeutic strategies for managing
deviated septum.

In conclusion, a multidisciplinary approach, involving otolaryngologists, radiologists,
and primary care providers, is crucial for the effective management of deviated septum. Early
diagnosis and appropriate intervention can significantly improve patients' respiratory function,
quality of life, and overall well-being.
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