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ABSTRACT

Airflow through the nasal passages is crucial for comfortable breathing,
conditioning the air we inhale, and maintaining overall health. Limited
airflow can cause obstructive sleep apnea, worsen asthma, raise
cardiovascular stress, and lead to cognitive issues. Conversely, improving
nasal airflow enhances sleep quality, exercise capacity, lung function, and
mental well-being. Addressing both anatomical and structural matters,
functional rhinoplasty is a key surgical procedure that can restore nasal
airflow. This comprehensive review highlights the importance of rhinoplasty
in improving both function and appearance by presenting the latest research
on how nasal airflow affects physiology and clinical results. It includes
patient surveys, such as the NOSE and SNOT-22 scales, as well as objective
tests, such as rhinomanometry and acoustic rhinometry. This article explores
how nasal airflow impacts overall health by examining airflow physiology,
the effects of obstruction, and surgical correction options.
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1. Introduction

Half of the resistance in the upper airway is in the nasal
passages, which regulate airflow to the lungs. It releases
nitric oxide, which has antibacterial and vasodilatory
effects, and modifies the air that is being inhaled by
filtering, humidifying, and warming it. Both increases and
decreases in nasal airflow can have far-reaching effects
on health. Nasal blockage, mouth breathing, chronic
infections, disturbed sleep, and heart problems are all
symptoms of reduced airflow. On the flip side, healthy
airflow can help you sleep better, perform better when
you exercise, and feel better overall. Once seen mainly
as a cosmetic treatment, rhinoplasty has now become a
significant intervention that addresses nasal airways. This
article explores the implications of altered nasal airflow
and how rhinoplasty can address these problems by
integrating research from clinical, physiological, and
surgical perspectives 1.2

2. Physiology of Nasal Airflow

The nose filters, humidifies, and conditions inspired air; it
also regulates airflow to the lower respiratory tract. It is
an essential part of respiratory physiology, as, under
typical circumstances, it can account for as much as half of
the total airway resistance. If you want to feel better when
you sleep, have more energy when you exercise, and
improve your overall health, all it takes is a slight
adjustment to your nasal patency. Thus, it is crucial to
comprehend the physiological and clinical implications of
increased nasal airflow on these parameters. This page
summarizes the most recent findings from clinical outcome
studies, acoustic rhinometry, and rhinomanometry about
the advantages of improving nasal airflow.!2

2.1. EFFECTS OF INCREASING NASAL AIRFLOW
Anatomical elements like the septum, turbinates, and the
area around the nasal valve regulate nasal airflow.
Resistance increases due to narrowing or collapse at
specific locations, which in turn causes mouth breathing and
its related consequences. Before entering the lungs,
improving nasal airflow reduces inspiratory resistance,
enhances gas conditioning, and promotes laminar flow.
The transport of nitric oxide (NO), which is produced in the
paranasal sinuses, is a significant advantage of enhanced
nasal airflow. NO aids in the dilation of pulmonary
arteries and possesses antibacterial characteristics, which
improve ventilation-perfusion matching in the lungs.
Improving respiratory efficiency can be achieved by
increasing nasal airflow, which, in turn, enhances NO
delivery to the lower airways. 1.2

2.2 NASAL AIRFLOW AND THE QUALITY OF
SLEEP
Sleep disorders, such as snoring and obstructive sleep
apnea (OSA), are associated with nasal blockage.
Reduced oxygen levels and disturbed sleep are symptoms
of even a partial obstruction, which makes breathing more
difficult.3 On the other side, boosting nasal airflow reduces
airway resistance, stabilizes breathing during the night,
and enhances sleep quality. Several studies have shown
that nasal dilator devices and functional nasal surgery can
both improve sleep quality. Following functional nasal
surgery, Li et al. found that patients' Epworth Sleepiness
Scale (ESS) and apnea-hypopnea index (AHI) ratings
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decreased significantly.# Internal and external nasal
dilators improved subjective sleep quality and decreased
snoring severity, according to a meta-analysis by
Camacho et al.5 Notably, when a nasal obstruction is
present, people with OSA who utilize CPAP frequently
experience difficulties with its use. By reducing pressure
requirements and relieving discomfort, increased nasal
airflow enhances CPAP compliance.®

2.3. EFFECTS ON EXERCISE AND PHYSICAL
PERFORMANCE

If you want to keep your nasal passages moist and your
inspired air filtered as you work out, nasal breathing is the
way to go. Because of the blockage in the nasal passages,
the patient must resort to mouth breathing, which uses more
effort and is less efficient. With greater nasal airflow,
exercisers are more likely to breathe through their noses
instead of their mouths, which improves oxygenation and
reduces ventilatory effort.” Interventions that enhance
nasal patency, such as septoplasty, spreader graft
implantation, and the utilization of nasal dilators, have
been associated with perceived enhancements in
endurance and recovery for athletes.® Rhinomanometric
investigations will confirm it.8 Objective improvements in
inspiratory  flow rates following surgery; these
improvements are associated with increased exercise
tolerance.?

3. The State of the Heart and Blood Systems
Reducing the likelihood of persistent oral breathing—
which is linked to decreased airway inflammation and
worse asthma control—is one benefit of improved nasal
airflow.’®  Functional rhinoplasty and other treatments
that restore nasal breathing improve lung health by
increasing mucociliary clearance, decreasing intake of
unconditioned air, and restoring nasal airway patency.
There have been both systemic cardiovascular and
respiratory benefits. Hypertension and cardiovascular
stress are symptoms of a heightened sympathetic nervous
system response brought on by a blocked nose. According
to Konstantinidis et al., septal surgery improves nasal
resistance and, over time, reduces cardiovascular
symptoms.'!

4. Cognitive and Psychosocial Outcomes
Chronic nasal blockage and poor nasal airflow are linked
to daytime sleepiness, trouble focusing, and diminished
brain function. Increasing airflow improves oxygenation
and sleep quality, which, in turn, enhances mental
performance and attentiveness during the day.'2 Patients
also mention the psychosocial benefits. By removing a
physical barrier, boosting self-esteem, and decreasing
nervousness, functional rhinoplasty improves quality-of-
life ratings.’® The link between nose function and mental
health emphasizes the comprehensive impact of airway
repair.

5. Methods of Increasing Nasal Airflow
From short-term mechanical devices to long-term surgical
correction, there are a variety of options available for
improving nasal airflow:

Inspiratory collapse can be decreased and the nasal
valve's cross-sectional area increased with the use of nasal

2



dilators, which can be in the form of external sticky strips
or internal stents. 72 Medical therapy: Decongestants and
intranasal corticosteroids are used to treat rhinitis, whether
it's allergic or not, and they help improve airflow by
lowering turbinate hypertrophy.'4 Septoplasty, spreader
grafts, turbinate reduction, and valve stabilization are
surgical methods that effectively address anatomical
blockage in the long run 3.9. 13

Factors such as the patient's expectations, the nature of the
obstruction, and any co-occurring medical conditions
dictate the course of treatment.

5.1. LOCAL PHYSIOLOGICAL CONSEQUENCES
Reduced nasal airflow disrupts the nose's regular
physiological processes. The mucosa lining the airways,
including the pharynx and bronchi, can become dry and
inflamed if the air being drawn in is not sufficiently
warmed and humidified.'> Hyposmia and anosmia can
occur as a result of reduced turbulence, which lessens
olfactory exposure.'® A high level of nasal resistance
significantly reduces mucociliary clearance. Constant
stuffiness in the nose and sinuses, as well as recurring
infections, are possible outcomes of this condition.!”
Ciprandi et al. found that, compared with children who
breathed through their noses, those who breathed through
their mouths due to nasal blockage were more likely to
have chronic rhinitis and recurrent upper airway
infections.18

5.2. EFFECTS ON SLEEP AND SLEEP-DISORDERED
BREATHING
Sleep quality impairment is a significant effect of reduced
nasal airflow. If the airway is obstructed, the negative
intrathoracic pressure will rise, the upper airway will
become unstable, and snoring and OSA are more likely to
occur.’ Li et al. showed that individuals with nasal
obstruction experienced greater daytime somnolence and
worse apnea-hypopnea indices than those with sufficient
nasal patency.20  Analogously, Camacho et al.
demonstrated that mechanical nasal dilators enhanced
both the subjective and objective aspects of sleep quality,
highlighting the influence of nose resistance on breathing
during the night.2! The efficacy of continuous positive
airway pressure (CPAP) treatment is diminished when
airflow is reduced. Poor adherence and ongoing OSA
symptoms are common outcomes for patients with nasal
blockage who are unable to tolerate CPAP.22 Reduced
nasal airflow makes it harder to treat sleep apnea, which
in turn increases metabolic and cardiovascular morbidity.

6. Functional

Intervention
In addition to being a popular cosmetic operation,
rhinoplasty has important practical implications for nasal
breathing, airway physiology, and general well-being. It
is one of the most frequently performed surgical
procedures in otorhinolaryngology and facial plastic
surgery. To alleviate nasal blockage, functional
rhinoplasty corrects structural abnormalities, including
septal deviation, turbinate hypertrophy, collapsed valves,
and dorsal irregularities. Improving nasal breathing has
far-reaching effects on more than just regional airflow; it

Rhinoplasty as an
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also affects the quality of sleep, exercise tolerance,
cardiac physiology, and mental health. 21-24

Historically, rhinoplasty has been considered a cosmetic
operation to improve facial appearance. The importance
of nasal airflow to general health and wellness has led
contemporary rhinoplasty to place a greater emphasis on
functional outcomes. When we breathe, the nose primarily
conditions, filters, humidifies, and regulates resistance.
When you have a blocked nose, it can be tough to
breathe, sleep, and even tolerate physical exertion.25
Cardiovascular stress, sleep-disordered breathing, and
impaired cognitive function are some of the health issues
that have been associated with them. 2426 To fix structural
problems such as a deviated septum, collapse of the
internal nasal valve, hypertrophy of the turbinates, or
external nasal deformities, functional rhinoplasty is
performed. The goal of several surgical procedures, such
as spreader grafts, batten grafts, turbinoplasty, and
septoplasty-rhinoplasty, is to improve nasal function and
appearance simultaneously. 24 26 |n this post, we'll take a
look at how rhinoplasty can improve nasal breathing and
airway health. We'll also see how these modifications
affect overall health and quality of life.

6.1. NASAL BREATHING AFTER RHINOPLASTY

The airway resistance in the nose is around half of the
total. Airflow can be significantly affected by even slight
anatomical abnormalities or deficiencies. Essential parts of
the nose's anatomy include the area around the valves, the
septum, the turbinates, and the outside of the nose. To
improve laminar airflow and reduce resistance, functional
rhinoplasty focuses on these areas.2¢. 27

Nasal breathing, airway dynamics, and systemic health
are all significantly enhanced by functional rhinoplasty
when physiological principles guide it.2”® Decreased nasal
resistance, increased sleep, and improved quality of life
are regularly demonstrated by objective evaluations such
as rhinomanometry, acoustic rhinometry, and peak nasal
inspiratory flow (PNIF), as well as validated patient-
reported outcome measures.’3 Improving nasal patency
has far-reaching effects on systemic domains such as
cognitive  function, psychological well-being, and
cardiovascular  efficiency, in addition to local
advantages.5¢ These results show the importance of nasal
airflow in determining overall health. As a therapeutic
intervention  with  systemic implications, functional
rhinoplasty should be considered alongside aesthetic
procedures. Normal nasal airflow, improved health, and
a higher quality of life for patients are all possible
outcomes of early diagnosis and appropriate treatment
of nasal airflow problems. Future research should focus on
improving objective diagnostic methods and on more
profound exploration of the complex connections between
nasal airflow, systemic health, and overall wellness.

6.2. SURGICAL TECHNIQUES IN FUNCTIONAL
RHINOPLASTY

Several structural techniques have been shown to improve

breathing?7:28,29;

Procedures to straighten the septum and fix abnormalities
in bone or cartilage are known as septoplasty and



septorhinoplasty, respectively. To expand the internal
nasal valve angle, spreader grafts are positioned
between the septum and the upper lateral cartilages.
Batten grafts help keep the side walls from collapsing as
you breathe in. Grafts placed around the ear's ring help
keep the external valve from leaking. Procedures that
target both bone and mucosal hypertrophy are
incorporated into inferior turbinate reduction. Cosmetic
enhancements can be seamlessly integrated into any of
these operations to boost both functionality and aesthetics
without sacrificing structural integrity.

6.3. OBJECTIVE AND SUBJECTIVE MEASURES OF
RHINOPLASTY OUTCOMES

Rhinomanometry and acoustic rhinometry can measure
nasal airway resistance and cross-sectional area with high
precision. The nasal patency is significantly improved after
rhinoplasty, according to multiple studies. One useful
clinical tool for documenting functional gains is peak nasal
inspiratory flow (PNIF). 26,27, 28

Validated patient-reported outcome tools include:

- NOSE Scale (Nasal Obstruction Symptom Evaluation)

- SNOT-22 (Sinonasal Outcome Test)

- Visual Analog Scales (VAS) for breathing and sleep
quality
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Results like these show that functional rhinoplasty is
effective in alleviating symptoms and improving patient
satisfaction. 2426

Conclusion

A decrease in nasal airflow can increase the risk of sleep-
disordered breathing, heart strain, asthma flare-ups, and
mental health concerns, while also impairing mucociliary
clearance, sense of smell, and ability to control air
temperature. Persistent obstruction in youngsters can lead
to more frequent infections and further impede
craniofacial development. Functional rhinoplasty and
other procedures that increase nasal airflow, on the other
hand, improve pulmonary function, physical stamina, and
resistance to injury.

Nevertheless, substantial obstacles persist. Some people
still feel blocked even after their anatomy has been
corrected, and patient reports of obstruction don't always
match up with objective measurements.26:27 The complex
interplay between nasal anatomy, mucosal physiology,
and the central perception of airflow is highlighted by
these variations, highlighting the importance of
comprehensive evaluation techniques.
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