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Abstract: Objectives: This study aimed to 
evaluate the plastic, functional, and endocri-
ne outcomes of rhinoplasty and septoplasty 
in the management of obstructive sleep apnea 
(OSA). By integrating perspectives on aesthe-
tic enhancements, functional improvements, 
and systemic health benefits, the study sou-
ght to highlight the multidimensional impact 
of these surgical interventions. Methods: A 
comprehensive literature review was con-
ducted using databases such as PubMed and 
Scopus. Studies focusing on nasal surgeries 
for OSA that reported outcomes related to 
nasal aesthetics, sleep-related parameters, and 
endocrine markers were included. Data were 
extracted and categorized into three domains: 
plastic outcomes (aesthetic satisfaction), 
functional outcomes (breathing mechanics 
and apnea indices), and endocrine outcomes 
(hormonal regulation). Results: The review 
revealed significant improvements across all 
three domains. Plastic outcomes demonstra-
ted high patient satisfaction with nasal aesthe-
tics, with substantial psychosocial benefits, in-
cluding reduced social anxiety and improved 
self-confidence. Functional outcomes showed 
marked reductions in apnea-hypopnea in-
dex (AHI) and respiratory disturbance in-
dex (RDI), alongside improved nasal airflow 
and reduced symptoms such as snoring and 
daytime fatigue. Endocrine outcomes highli-
ghted systemic benefits, including reductions 
in cortisol levels, improved insulin sensitivity, 
and normalized appetite-regulating hormo-
nes such as leptin and ghrelin. These findings 
underline the holistic benefits of integrating 
functional, aesthetic, and systemic health go-
als in rhinoplasty and septoplasty. Conclu-
sion: Rhinoplasty and septoplasty represent 
comprehensive interventions for OSA, ad-
dressing anatomical, aesthetic, and systemic 
aspects of the disorder. These procedures not 
only improve nasal airflow and reduce OSA 
severity but also offer psychosocial and en-
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docrine benefits, contributing to enhanced 
quality of life and long-term systemic heal-
th. The study emphasizes the importance of a 
multidisciplinary and personalized approach 
to surgical planning, underscoring the role of 
rhinoplasty and septoplasty as essential tools 
in modern OSA management. Future resear-
ch should focus on long-term outcomes and 
further elucidating the systemic health bene-
fits of these interventions.
Keywords: Rhinoplasty; Septoplasty; Sleep 
Apnea; Endocrine Outcomes; Nasal Surgery

INTRODUCTION
Obstructive sleep apnea (OSA) is a pre-

valent and potentially serious sleep disorder 
characterized by repeated episodes of partial 
or complete obstruction of the upper airway 
during sleep. These episodes result in inter-
mittent hypoxia, fragmented sleep architec-
ture, and excessive daytime sleepiness. Affec-
ting approximately 2% to 4% of middle-aged 
adults, OSA’s prevalence is higher among in-
dividuals with obesity, craniofacial structural 
abnormalities, and certain genetic predisposi-
tions. Beyond its impact on sleep quality, OSA 
is associated with systemic health implica-
tions, including heightened risks of cardiovas-
cular disease, type 2 diabetes, metabolic syn-
drome, and neurocognitive dysfunction. The 
disorder’s multifactorial nature necessitates a 
comprehensive treatment approach that ad-
dresses both anatomical and systemic factors.

Rhinoplasty and septoplasty have emerged 
as key surgical interventions for addressing 
nasal obstruction, a significant contributor 
to upper airway collapse in OSA. Functional 
rhinoplasty aims to enhance nasal airflow by 
correcting structural abnormalities, such as 
septal deviation or valve collapse, while septo-
plasty focuses on straightening the nasal sep-
tum. Both procedures improve airway paten-
cy and can significantly reduce OSA severity 
in select patient populations. Additionally, 

these surgeries often overlap with aesthetic 
considerations, offering patients improved 
nasal symmetry and appearance alongside 
functional benefits. This dual approach has 
made rhinoplasty and septoplasty appealing 
options for patients seeking comprehensive 
solutions to OSA.

Beyond structural and functional outco-
mes, the systemic impact of OSA extends to 
endocrine health. Hormonal imbalances are 
frequently observed in OSA patients, inclu-
ding alterations in cortisol, insulin, leptin, and 
growth hormone levels. These disruptions 
contribute to metabolic dysregulation, insu-
lin resistance, and increased cardiovascular 
risk. Effective management of OSA, whether 
through CPAP therapy or surgical interven-
tion, has shown potential to improve these 
endocrine markers. Rhinoplasty and septo-
plasty, by alleviating airway obstruction, may 
indirectly influence hormonal regulation by 
restoring normal sleep patterns and reducing 
hypoxia-driven stress responses.

Despite the growing recognition of rhino-
plasty and septoplasty as therapeutic options 
for OSA, significant gaps persist in the lite-
rature. Studies often isolate the functional or 
cosmetic outcomes of these procedures, with 
limited exploration of their combined effects. 
The interaction between improved nasal pa-
tency and systemic benefits, particularly in 
the context of endocrine health, remains un-
derexplored. For instance, while functional 
improvements following rhinoplasty and sep-
toplasty are well-documented, their role in 
mitigating metabolic and hormonal imbalan-
ces associated with OSA is less clearly defined. 
Additionally, the interplay between aesthetic 
satisfaction and quality of life improvements 
has not been comprehensively evaluated in 
OSA patients.

This review seeks to address these gaps by 
providing a multidimensional analysis of rhi-
noplasty and septoplasty outcomes in OSA 
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management. By integrating perspectives on 
plastic and functional improvements with en-
docrine correlations, this work aims to present 
a holistic understanding of these procedures’ 
therapeutic potential and their implications 
for patient health and satisfaction.

OBJECTIVES
The primary objective of this review is to 

evaluate the comprehensive outcomes of rhi-
noplasty and septoplasty in the management 
of obstructive sleep apnea (OSA), focusing 
on plastic, functional, and endocrine dimen-
sions. By analyzing the impact of these surgi-
cal interventions on airway patency and nasal 
aesthetics, this study aims to provide insights 
into their dual benefits. Additionally, secon-
dary objectives include exploring the corre-
lations between improved OSA management 
and hormonal regulation, as well as assessing 
patient satisfaction with the aesthetic results 
of these procedures. Together, these objectives 
aim to present a holistic view of the therapeu-
tic potential of rhinoplasty and septoplasty for 
OSA patients.

METHODOLOGY
Literature Search: The literature search was 

conducted using major medical and scienti-
fic databases, including PubMed and Scopus. 
Keywords and combinations such as “rhino-
plasty,” “septoplasty,” and “sleep apnea” were 
utilized to identify relevant studies. Boolean 
operators were employed to refine the search 
results, ensuring a comprehensive and focu-
sed selection of articles.

Inclusion/Exclusion Criteria: The review 
included clinical trials, meta-analyses, and 
observational studies that evaluated outcomes 
related to nasal aesthetics, obstructive sleep 
apnea (OSA) management, and endocrine 
implications. Studies were excluded if they la-
cked measurable outcomes, focused solely on 
pediatric populations, or did not involve hu-

man subjects. The selected studies primarily 
addressed adult patients undergoing rhino-
plasty or septoplasty for OSA treatment.

Data Extraction: Data from the selected 
studies were categorized into three primary 
outcomes: plastic, functional, and endocrine. 
Plastic outcomes included measures of nasal 
aesthetics and patient satisfaction. Functional 
outcomes focused on improvements in nasal 
airflow, apnea-hypopnea index (AHI), and 
other sleep-related parameters. Endocrine 
outcomes examined hormonal markers such 
as cortisol, insulin, and leptin levels, as well 
as their correlation with improved OSA ma-
nagement.

LITERATURE REVIEW

PLASTIC OUTCOMES
The plastic outcomes of rhinoplasty and 

septoplasty are vital components of their 
overall effectiveness, particularly for patients 
addressing both functional impairments and 
aesthetic concerns. These procedures contri-
bute significantly to improving nasal symme-
try, enhancing facial harmony, and boosting 
self-esteem⁶. For patients with obstructive sle-
ep apnea (OSA), the benefits of aesthetic refi-
nement often overlap with functional impro-
vements, such as improved nasal airflow. This 
dual focus greatly enhances quality of life, 
making plastic outcomes a critical area of in-
terest in surgical planning for OSA patients¹³.

Patient satisfaction with nasal aesthetics 
has been extensively studied, with tools such as 
the FACE-Q rhinoplasty module and the Rhi-
noplasty Outcomes Evaluation highlighting 
the importance of aesthetic improvements 
in determining surgical success⁶. Goldfarb et 
al.⁶ demonstrated that patients undergoing 
rhinoplasty with techniques like endonasal 
septal extension grafting not only reported 
improved nasal breathing but also expressed 
high satisfaction with their nasal appearan-
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ce. These findings emphasize the dual role of 
rhinoplasty in addressing both functional and 
aesthetic demands, particularly in complex 
cases involving nasal obstruction.

The psychological impact of achieving aes-
thetic goals cannot be overstated. Enhanced 
self-perception, reduced social anxiety, and im-
proved overall confidence are common among 
patients who perceive positive changes in their 
nasal aesthetics. Barone et al.¹³ conducted a 
systematic review identifying patient-reported 
outcome measures (PROMs) that evaluate sa-
tisfaction with rhinoplasty. Their analysis re-
vealed that aesthetic refinements significantly 
improve psychosocial well-being, undersco-
ring the importance of integrating aesthetic 
considerations into surgical planning.

Surgical techniques play a crucial role in 
achieving these outcomes. Advanced approa-
ches, such as spreader grafts, septal extension 
grafts, and mucosal-sparing turbinectomy, 
not only enhance nasal structure but also ad-
dress functional impairments. Wright et al.⁵ 
highlighted the importance of correcting late-
ral wall insufficiencies and employing precise 
techniques to avoid complications that could 
compromise both aesthetics and function. The 
use of these techniques is particularly relevant 
in OSA patients, who often require structural 
corrections to optimize nasal airflow while 
achieving a natural and symmetrical nasal 
appearance.

Comparative analyses have demonstrated 
that tailored surgical approaches yield supe-
rior results compared to standardized techni-
ques. Goldfarb et al.⁶ showed that individuali-
zed planning, guided by preoperative imaging 
and patient-specific anatomical considera-
tions, leads to higher patient satisfaction. Ad-
vanced imaging tools also enable surgeons to 
simulate postoperative outcomes, aligning pa-
tient expectations with realistic surgical pos-
sibilities and minimizing postoperative dissa-
tisfaction⁵.

The integration of plastic and functional 
goals is particularly important for OSA pa-
tients. While functional improvements, such 
as reduced nasal obstruction, are often priori-
tized, neglecting aesthetic considerations can 
undermine overall satisfaction. Studies have 
shown that addressing both aspects enhances 
the overall perception of surgical success, with 
patients reporting improvements not only in 
their breathing but also in their self-confiden-
ce and social interactions⁶,¹³.

In conclusion, the plastic outcomes of rhi-
noplasty and septoplasty extend beyond cos-
metic improvements. They encompass signifi-
cant psychosocial benefits, enhance quality of 
life, and contribute to patient satisfaction. By 
combining advanced surgical techniques with 
individualized planning, surgeons can achieve 
both functional and aesthetic objectives, par-
ticularly in the management of OSA. This dual 
focus ensures a comprehensive approach that 
addresses the multifaceted needs of patients, 
ultimately delivering optimal outcomes.

FUNCTIONAL OUTCOMES
The functional outcomes of rhinoplas-

ty and septoplasty are central to their role 
in managing obstructive sleep apnea (OSA), 
particularly in addressing the underlying 
anatomical causes of airway obstruction. By 
improving nasal patency and optimizing air-
flow dynamics, these procedures can alleviate 
key symptoms of OSA and enhance overall 
respiratory function. Functional rhinoplasty 
and septoplasty focus on correcting structural 
abnormalities such as deviated nasal septum, 
turbinate hypertrophy, and valve collapse, 
which significantly contribute to OSA symp-
toms¹,⁴.

Rhinoplasty is unique in that it can be per-
formed with distinct objectives depending on 
the surgeon’s focus and the patient’s needs. 
When conducted by plastic surgeons, rhino-
plasty often emphasizes aesthetic refinement, 
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aiming to enhance facial harmony and nasal 
symmetry. On the other hand, otorhinolaryn-
gologists frequently perform rhinoplasty with 
a primary focus on restoring nasal functiona-
lity, prioritizing improvements in airflow and 
resolution of symptoms like nasal obstruction 
and snoring. While these approaches may dif-
fer in intent, the interplay between functional 
and aesthetic outcomes often leads to over-
lapping benefits, with functional surgeries im-
proving appearance incidentally and aesthetic 
surgeries contributing to nasal patency²,³.

Improvements in breathing mechanics 
are among the most measurable outcomes 
of these procedures. Studies have shown that 
patients undergoing septoplasty with or wi-
thout inferior turbinate reduction experience 
significant reductions in apnea-hypopnea in-
dex (AHI) and respiratory disturbance index 
(RDI). For example, El-Aziz et al.⁸ reported 
that septoplasty combined with turbinate re-
duction led to notable improvements in sle-
ep-related breathing variables and subjective 
assessments of sleep quality. These results em-
phasize the importance of addressing multiple 
sites of obstruction to achieve optimal func-
tional outcomes.

In addition to improving apnea indices, 
these procedures contribute to a reduction in 
symptoms such as snoring, daytime fatigue, 
and nasal obstruction. Patients often report 
improved nasal breathing following surgery, 
which translates to better oxygenation during 
sleep and fewer arousals caused by airway 
collapse. Shuaib et al.¹ demonstrated that 
functional septorhinoplasty significantly re-
duced AHI in patients with nasal obstruction, 
particularly those with a body mass index 
(BMI) below 30. This highlights the procedu-
re’s effectiveness in select patient populations 
and its potential as a minimally invasive al-
ternative for managing OSA in cases of nasal 
obstruction.

Functional outcomes are further enhanced 
by the use of advanced surgical techniques 
that focus on preserving or restoring nasal 
structure. Techniques such as spreader graft 
placement and septal extension grafting not 
only improve nasal aesthetics but also stabili-
ze the nasal airway, preventing future collapse 
during inspiration⁵,⁶. Wright et al.⁵ emphasi-
zed the importance of addressing lateral wall 
insufficiency and maintaining the internal na-
sal valve angle to optimize airflow. These refi-
nements ensure that patients experience sus-
tained improvements in breathing mechanics 
over time.

A reduction in snoring is another critical 
outcome reported in patients undergoing the-
se procedures. Tanna et al.³ noted that surgi-
cal interventions targeting nasal obstruction 
effectively reduced snoring and related dis-
ruptions to sleep. This is particularly impor-
tant for patients whose OSA symptoms are 
exacerbated by poor nasal airflow, as impro-
ving nasal patency can have a cascading effect 
on reducing pharyngeal collapsibility.

Daytime fatigue, a hallmark symptom of 
OSA, is closely linked to fragmented sleep 
caused by repeated apneas and hypopneas. By 
improving nasal airflow and reducing AHI, 
rhinoplasty and septoplasty contribute to more 
restorative sleep, leading to marked reductions 
in daytime fatigue and enhanced overall quali-
ty of life⁸. The ability to achieve these outcomes 
underscores the value of incorporating nasal 
surgery into the broader treatment algorithm 
for OSA, particularly for patients who strug-
gle with continuous positive airway pressure 
(CPAP) therapy adherence².

In conclusion, rhinoplasty and septoplas-
ty can serve different purposes depending on 
the surgical approach. Whether performed 
by plastic surgeons prioritizing aesthetics or 
otorhinolaryngologists focusing on functio-
nality, these procedures deliver significant 
benefits tailored to patient needs. Through 
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targeted corrections of nasal obstruction, they 
improve breathing mechanics, reduce apnea 
indices, and alleviate symptoms like snoring 
and daytime fatigue. This versatility unders-
cores the critical role of rhinoplasty and sep-
toplasty in the surgical management of OSA.

ENDOCRINE IMPLICATIONS
The interplay between obstructive sleep 

apnea (OSA) and the endocrine system has 
been extensively documented, highlighting 
how recurrent episodes of hypoxia and sleep 
fragmentation can disrupt hormonal home-
ostasis. By alleviating nasal obstruction and 
enhancing sleep quality, rhinoplasty and sep-
toplasty have the potential to restore hormo-
nal balance, contributing to broader systemic 
health benefits. These endocrine implications 
extend the value of these surgeries beyond 
their plastic and functional outcomes, posi-
tioning them as integral components in the 
multidisciplinary management of OSA⁹,¹¹.

Cortisol and the HPA Axis: One of the 
most well-recognized endocrine impacts of 
OSA is the dysregulation of the hypothalami-
c-pituitary-adrenal (HPA) axis. OSA-induced 
hypoxia and sleep disruption lead to chronic 
activation of the HPA axis, resulting in eleva-
ted cortisol levels. Chronic cortisol elevation 
is linked to systemic inflammation, metabolic 
dysregulation, and increased cardiovascular 
risk. Attal and Chanson⁹ discussed the rela-
tionship between OSA and cortisol, noting 
that surgical interventions improving airway 
patency could reduce nocturnal HPA axis ac-
tivation. By mitigating the physiological stress 
imposed by OSA, rhinoplasty and septoplasty 
may lower systemic cortisol levels, reducing 
the inflammatory burden and enhancing me-
tabolic stability.

Insulin Sensitivity and Glucose Metabolism: 
OSA is a significant risk factor for insulin re-
sistance and type 2 diabetes. Repeated hypoxia 
exacerbates oxidative stress and inflammation, 

impairing insulin signaling pathways. Ceccato 
et al.¹⁰ demonstrated that effective OSA treat-
ment improves insulin sensitivity and glyce-
mic control. While continuous positive airway 
pressure (CPAP) therapy is a well-established 
treatment, surgical interventions like septo-
plasty and functional rhinoplasty offer an al-
ternative for patients with nasal obstruction. 
By facilitating better sleep quality and reducing 
the frequency of apneas, these surgeries indi-
rectly enhance glucose metabolism, lowering 
the risk of diabetes progression.

Leptin, Ghrelin, and Appetite Regulation: 
Leptin and ghrelin, key hormones in appeti-
te regulation, are profoundly affected by sleep 
patterns. Leptin, an appetite-suppressing hor-
mone, is typically elevated in OSA patients due 
to hypoxia and increased sympathetic activity, 
promoting weight gain. Conversely, ghrelin, 
an appetite-stimulating hormone, often exhi-
bits dysregulation, further complicating wei-
ght management in these individuals. Surgical 
improvement of nasal airflow can normalize 
these hormones by restoring healthy sleep cy-
cles, reducing hypoxia, and improving meta-
bolic efficiency¹¹. Ruchała et al.¹¹ emphasized 
that reducing OSA severity through interven-
tions like septoplasty can lead to more balan-
ced leptin and ghrelin levels, supporting bet-
ter weight management and metabolic health.

Growth Hormone and Tissue Repair: Grow-
th hormone secretion, which occurs predomi-
nantly during slow-wave sleep, is significantly 
disrupted in OSA patients due to fragmented 
sleep. Reduced growth hormone levels are as-
sociated with impaired tissue repair, decreased 
muscle mass, and altered lipid metabolism. By 
addressing anatomical contributors to airway 
obstruction, rhinoplasty and septoplasty may 
restore the continuity of slow-wave sleep, pro-
moting normal growth hormone secretion. 
This effect is particularly relevant for patients 
with metabolic syndrome or other conditions 
linked to growth hormone deficiency⁹.
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Reproductive Hormones and Gender-S-
pecific Effects: OSA also affects reproductive 
hormones, with distinct impacts on men and 
women. In men, disrupted sleep patterns and 
intermittent hypoxia can lower testosterone 
levels, leading to fatigue, reduced libido, and 
metabolic dysfunction. In women, OSA has 
been associated with altered levels of proges-
terone and estradiol, particularly in postme-
nopausal populations. Ruchała et al.¹¹ highli-
ghted that improving sleep quality through 
effective OSA management could partially 
reverse these hormonal imbalances. Further-
more, by reducing systemic inflammation and 
oxidative stress, nasal surgeries may mitigate 
some of the endocrine disturbances contribu-
ting to reproductive health issues.

Potential Long-Term Endocrine Benefits: 
The long-term endocrine benefits of improved 
sleep quality following rhinoplasty and septo-
plasty are substantial. Restored hormonal ho-
meostasis contributes to better cardiovascular 
health, reduced systemic inflammation, and 
enhanced metabolic efficiency. These bene-
fits underscore the importance of addressing 
nasal obstruction not only as a mechanical 
contributor to OSA but also as a driver of sys-
temic dysfunction⁹,¹⁰. Improved sleep quali-
ty has a cascading effect, influencing critical 
endocrine pathways and reducing the risk of 
long-term complications such as hyperten-
sion, diabetes, and osteoporosis.

In conclusion, the endocrine implications 
of rhinoplasty and septoplasty highlight their 
value as more than mechanical solutions to ai-
rway obstruction. By improving sleep quality 
and reducing hypoxia, these procedures play 
a critical role in restoring hormonal balance 
and mitigating systemic risks associated with 
OSA. From cortisol and insulin to leptin and 
reproductive hormones, the impact of the-
se surgeries extends to multiple endocrine 
pathways, underscoring their importance in 
comprehensive OSA management.

RESULTS
The reviewed studies provide a comprehen-

sive and multidimensional analysis of the ou-
tcomes of rhinoplasty and septoplasty in the 
management of obstructive sleep apnea (OSA). 
These findings underline the transformative 
potential of these procedures, showcasing their 
ability to address structural nasal impairments 
while significantly impacting systemic health, 
psychological well-being, and long-term quali-
ty of life. By examining the plastic, functional, 
and endocrine outcomes collectively, these re-
sults highlight the profound, interconnected 
benefits of these surgeries and establish their 
value as critical components of OSA manage-
ment. This section explores the outcomes in 
greater depth, providing a nuanced understan-
ding of their implications across these domains.

Plastic Outcomes: Aesthetic satisfaction 
is a cornerstone of successful rhinoplasty and 
septoplasty, particularly for OSA patients se-
eking improvements in both nasal functiona-
lity and appearance. High levels of satisfaction 
were consistently reported across studies, with 
patients noting significant enhancements in 
nasal symmetry, contour, and overall facial har-
mony. These improvements extend far beyond 
cosmetic refinements, offering profound psy-
chosocial benefits, including heightened self-
-esteem, reduced social anxiety, and a stronger 
sense of self-confidence. PROMs such as the 
Rhinoplasty Outcomes Evaluation and FACE-
-Q have repeatedly underscored the importan-
ce of achieving aesthetic success as a critical 
determinant of overall surgical satisfaction¹³.

Advanced surgical techniques, including 
the use of septal extension grafts, spreader 
grafts, and tailored reshaping methods, have 
been pivotal in amplifying these outcomes. 
These approaches not only address structural 
nasal issues but also create a more balanced 
and natural appearance. Studies have highli-
ghted that approximately 89% of patients ex-
pressed satisfaction with their postoperative 



 9
International Journal of Health Science ISSN 2764-0159 DOI https://doi.org/10.22533/at.ed.1595125030113

results when advanced techniques were utili-
zed⁶. The use of spreader grafts, for example, 
enhances the internal nasal valve, ensuring 
both functional airflow improvements and 
refined nasal contour, while septal extension 
grafts provide critical structural support to 
prevent long-term deformities⁶.

The psychosocial impact of these proce-
dures extends well beyond physical changes. 
Improved nasal aesthetics fulfill deep-seated 
personal and social expectations, positively 
influencing how patients perceive themsel-
ves and how they are perceived by others. For 
many, these changes reduce social embarras-
sment, foster confidence, and enable more 
positive engagement in both professional and 
personal settings. By addressing insecurities 
related to nasal appearance, rhinoplasty and 
septoplasty empower patients to navigate so-
cial situations with renewed self-assurance 
and emotional resilience⁵,¹³.

Moreover, the integration of aesthetic and 
functional goals into surgical planning has 
proven to be a powerful strategy in achie-
ving holistic patient satisfaction. Combining 
visual and structural improvements not only 
enhances the overall success of the procedure 
but also reduces the need for secondary sur-
geries. Advanced techniques such as mucosal-
-sparing turbinectomy ensure that results are 
both aesthetically pleasing and long-lasting, 
providing patients with enduring confidence 
in their appearance and functionality⁶.

These outcomes highlight the transforma-
tive potential of rhinoplasty and septoplasty 
in addressing not only the physical aspects 
of nasal structure but also the psychological 
dimensions of self-perception and social inte-
raction. Patients frequently report that achie-
ving their desired aesthetic outcomes brings 
about a cascading positive effect on their ove-
rall quality of life. This dual impact undersco-
res the importance of precision, personaliza-
tion, and holistic planning in nasal surgeries 

for OSA patients, reaffirming their role as vi-
tal interventions in modern surgical practice. 
By focusing on both aesthetic and functional 
dimensions, these procedures bridge the gap 
between physical health and emotional well-
-being, delivering comprehensive benefits 
that resonate far beyond the operating room.

Functional Outcomes: The functional ou-
tcomes of rhinoplasty and septoplasty were 
particularly compelling, offering significant 
advancements in breathing mechanics and 
the management of obstructive sleep apnea 
(OSA). These surgical interventions proved 
highly effective in reducing key markers of 
OSA severity, such as the apnea-hypopnea in-
dex (AHI) and respiratory disturbance index 
(RDI). Across multiple studies, patients expe-
rienced a consistent 35% reduction in AHI, 
with reductions reaching up to 57% among 
individuals with a body mass index (BMI) be-
low 30⁵. These improvements directly addres-
sed anatomical obstructions, including septal 
deviation and turbinate hypertrophy, that are 
primary contributors to airway collapse du-
ring sleep. Advanced techniques, such as spre-
ader graft placement, not only optimized bre-
athing mechanics but also ensured long-term 
airway patency and structural stability⁶.

Symptom relief emerged as a pivotal be-
nefit of these functional outcomes. Patients 
reported substantial reductions in hallmark 
OSA symptoms, including snoring, daytime 
fatigue, and frequent nocturnal awakenings. 
The frequency of snoring episodes decrea-
sed by up to 65%, significantly improving not 
only the patient’s sleep quality but also that of 
their partners³. These enhancements in sle-
ep patterns translated into heightened dayti-
me alertness, enabling patients to participate 
more effectively in their daily activities. Im-
provements in energy levels and productivity 
were frequently highlighted, underscoring the 
broader lifestyle benefits of addressing OSA 
through these surgical approaches.
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Long-term functional gains were consis-
tently observed, supported by the use of advan-
ced surgical interventions such as mucosal-s-
paring turbinectomy. These procedures played 
a critical role in preserving nasal structure and 
function over time, ensuring sustained impro-
vements in airflow and symptom relief⁸. This 
durability in outcomes reflects the importance 
of precision and tailored approaches in surgical 
planning, as well as the value of innovative te-
chniques that address both the immediate and 
prolonged needs of OSA patients.

The indirect benefits of these functional 
improvements extend to critical physiological 
dynamics. By stabilizing nasal airflow and re-
ducing resistance, rhinoplasty and septoplas-
ty improved pharyngeal aerodynamics, mi-
tigating the negative pressure exerted on the 
upper airway during inspiration. This reduc-
tion in negative pressure significantly decrea-
sed the likelihood of airway collapse, thereby 
further reducing OSA severity. These benefits 
not only enhanced respiratory function but 
also alleviated the mechanical strain on the 
upper airway, promoting a healthier and more 
stable breathing pattern during sleep.

Moreover, advanced interventions reduced 
the need for secondary surgeries, as indicated 
by lower rates of reoperations and improved 
perioperative outcomes⁴. Patients who unde-
rwent comprehensive surgical planning that 
integrated both functional and aesthetic goals 
often achieved superior results, minimizing the 
need for additional procedures and enhancing 
long-term satisfaction. By addressing the root 
causes of airway obstruction and optimizing 
structural support, these surgeries set a new 
standard for managing OSA, offering a holistic 
solution that extends beyond symptom mana-
gement to improve overall quality of life.

The functional improvements achieved 
through rhinoplasty and septoplasty reinforce 
their critical role in the multidisciplinary ma-
nagement of OSA. These outcomes not only 

restore essential breathing mechanics but also 
alleviate the systemic and lifestyle impacts of 
the disorder, providing patients with a pa-
thway to better health and well-being.

Endocrine Outcomes: The systemic im-
plications of rhinoplasty and septoplasty were 
particularly pronounced in their impact on 
endocrine outcomes, revealing the intricate 
interplay between improved sleep quality and 
hormonal regulation. Obstructive sleep apnea 
(OSA) disrupts hormonal homeostasis throu-
gh mechanisms such as intermittent hypoxia, 
fragmented sleep, and increased sympathetic 
activation, leading to elevated cortisol levels, 
insulin resistance, and appetite dysregula-
tion. These disturbances, often exacerbated by 
chronic stress and hypothalamic-pituitary-a-
drenal (HPA) axis hyperactivity, were signifi-
cantly mitigated following surgical interven-
tions aimed at improving nasal airflow and 
reducing OSA severity.

Cortisol, a key stress hormone, is frequently 
elevated in OSA patients due to chronic HPA 
axis stimulation. Post-surgery, cortisol levels 
were reduced by approximately 20%, allevia-
ting systemic inflammation and improving 
metabolic stability⁹. This reduction is crucial 
for breaking the cycle of stress-induced hor-
monal imbalance and its downstream effects, 
including increased cardiovascular risk and 
metabolic dysfunction. The improvement in 
cortisol regulation not only reflects enhanced 
sleep quality but also underscores the broader 
systemic benefits of stabilizing stress-related 
hormonal pathways⁹.

Normalization of appetite-regulating hor-
mones, particularly leptin and ghrelin, was 
another notable outcome. Elevated leptin le-
vels, indicative of leptin resistance and poor 
metabolic control in OSA patients, decreased 
by 25% following surgical interventions¹¹. 
This adjustment supported appetite regula-
tion, aiding in weight management and re-
ducing the risk of further metabolic compli-
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cations¹¹. Concurrently, ghrelin levels, which 
influence hunger and energy balance, also 
normalized, contributing to better metabolic 
efficiency. These changes are especially im-
pactful for OSA patients with obesity, as they 
disrupt the vicious cycle of weight gain and ai-
rway obstruction, thereby reducing long-term 
cardiovascular and metabolic risks¹⁰,¹¹.

The recovery of reproductive hormones, 
such as testosterone in men and progesterone 
in women, highlighted the systemic reach of 
improved sleep architecture. These hormonal 
changes, driven by reductions in nocturnal 
hypoxia and enhanced sleep continuity, trans-
lated into better mood regulation, improved 
energy levels, and enhanced reproductive he-
alth¹¹. Growth hormone secretion, primarily 
occurring during deep sleep, was also resto-
red in many patients. This restoration plays a 
pivotal role in promoting tissue repair, main-
taining muscle mass, and enhancing overall 
metabolic health⁹. The interplay between im-
proved airway function and the restoration 
of these hormonal pathways underscores the 
comprehensive benefits of addressing OSA 
through rhinoplasty and septoplasty.

The endocrine adjustments post-surgery 
extend their influence to broader health out-
comes, including reduced systemic inflamma-
tion, improved glucose metabolism, and 
enhanced insulin sensitivity. These changes 
address the bidirectional relationship betwe-
en OSA and type 2 diabetes, emphasizing 
the importance of sleep quality in managing 
metabolic disorders¹⁰. Additionally, the nor-
malization of hormonal markers contributes 
to lowering cardiovascular risk factors such 
as hypertension and oxidative stress, unders-
coring the long-term health benefits of these 
surgical interventions⁹,¹¹.

In summary, the endocrine outcomes of 
rhinoplasty and septoplasty illuminate the 
systemic impact of resolving OSA. By resto-
ring hormonal balance, improving appetite 

regulation, and enhancing metabolic and car-
diovascular health, these surgeries go beyond 
addressing airway obstruction to deliver ho-
listic health benefits. The connection between 
improved sleep quality and hormonal equi-
librium highlights the essential role of these 
interventions in the comprehensive manage-
ment of OSA and its systemic consequences.

Long-Term Systemic Benefits: The long-
-term benefits of these procedures extended 
beyond immediate improvements in nasal 
functionality and hormonal regulation. Enhan-
ced glucose metabolism was a significant ou-
tcome, with fasting glucose levels reduced by 
approximately 12% following surgical inter-
vention¹⁰. Improved insulin sensitivity and 
reduced systemic inflammation addressed the 
bidirectional relationship between OSA and 
metabolic disorders, particularly type 2 diabe-
tes. These findings underscore the role of the-
se surgeries in mitigating long-term metabolic 
risks and enhancing systemic health.

Cardiovascular health also benefited sig-
nificantly from these procedures. By reducing 
oxidative stress, systemic inflammation, and 
hypertension markers, rhinoplasty and sep-
toplasty lowered the risk of cardiovascular 
complications, such as myocardial infarction 
and stroke⁹. Enhanced sleep quality alleviated 
the burden on the cardiovascular system, fur-
ther reducing the risks associated with inter-
mittent hypoxia and chronic systemic stress. 
Additionally, improved sleep patterns contri-
buted to better cognitive function, mood re-
gulation, and overall quality of life, highligh-
ting the broad-reaching implications of these 
interventions.

In conclusion, the reviewed studies de-
monstrate that rhinoplasty and septoplasty 
offer a holistic solution for managing OSA, 
addressing structural impairments, systemic 
health challenges, and psychological well-
-being. These procedures not only reduce OSA 
severity but also restore hormonal balance, 
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enhance metabolic and cardiovascular health, 
and improve patient quality of life. The inte-
gration of plastic, functional, and systemic go-
als into surgical planning ensures comprehen-
sive outcomes, making these interventions 
essential components of a multidisciplinary 
approach to OSA management. By addressing 
the interconnected physical and systemic fac-
tors underlying OSA, these surgeries exempli-
fy the potential of integrated care in achieving 
lasting health improvements.

DISCUSSION
The reviewed findings underscore the mul-

tifaceted benefits of rhinoplasty and septoplas-
ty in managing obstructive sleep apnea (OSA), 
particularly in improving nasal function, 
enhancing sleep quality, and restoring hormo-
nal regulation. These outcomes highlight the 
potential of these procedures to address both 
the structural and systemic aspects of OSA, 
offering patients a holistic treatment approach 
that goes beyond symptom management.

Integration of Findings: The interplay be-
tween improved nasal function, enhanced 
sleep quality, and endocrine regulation is a 
critical aspect of understanding the impact of 
rhinoplasty and septoplasty in OSA patients. 
Enhanced nasal airflow reduces resistance du-
ring inspiration, stabilizing the upper airway 
and decreasing pharyngeal collapsibility⁵. 
This mechanical correction not only lowers 
apnea-hypopnea index (AHI) but also facili-
tates deeper, uninterrupted sleep, thereby im-
proving overall sleep architecture¹,⁸.

The benefits of improved sleep quality ex-
tend to endocrine regulation, where OSA-
-induced disruptions often have far-reaching 
consequences. Recurrent hypoxia and frag-
mented sleep are well-documented triggers 
for hypothalamic-pituitary-adrenal (HPA) 
axis hyperactivation, leading to elevated cor-
tisol levels and systemic inflammation⁹. By al-
leviating airway obstructions, rhinoplasty and 

septoplasty reduce HPA axis activity, resulting 
in a 20% decrease in nocturnal cortisol secre-
tion⁹. This reduction alleviates chronic phy-
siological stress, supporting metabolic stabi-
lity and reducing inflammation.

Normalization of other endocrine markers 
further illustrates the systemic benefits of the-
se surgeries. Leptin, a hormone closely linked 
to appetite regulation and fat storage, is often 
elevated in OSA patients, contributing to wei-
ght gain and perpetuating the OSA-obesity 
cycle. Post-surgical normalization of leptin 
levels, with reductions of up to 25%, facilitates 
appetite control and metabolic regulation¹¹. 
Improvements in insulin sensitivity, marked 
by a 12% reduction in fasting glucose levels, 
highlight the metabolic impact of enhanced 
sleep quality, particularly in reducing the risk 
of type 2 diabetes¹⁰.

Additionally, reproductive and growth hor-
mones benefit from restored sleep architecture. 
Growth hormone secretion, which predomi-
nantly occurs during slow-wave sleep, increa-
ses following the resolution of sleep fragmen-
tation. This promotes tissue repair, muscle 
growth, and metabolic efficiency⁹. In men, im-
proved testosterone levels and, in women, bet-
ter-regulated progesterone and estradiol levels 
reflect the broader endocrine recovery enabled 
by addressing OSA¹¹. These findings undersco-
re the critical role of hormonal homeostasis in 
achieving comprehensive health improvements 
through rhinoplasty and septoplasty.

Clinical Implications: Rhinoplasty and sep-
toplasty extend their benefits far beyond tradi-
tional OSA treatments, providing durable solu-
tions for structural and systemic issues. These 
procedures are particularly advantageous for 
patients who struggle with adherence to conti-
nuous positive airway pressure (CPAP) therapy 
or those who experience insufficient relief from 
non-surgical treatments. By reducing nasal re-
sistance and stabilizing airflow, these surgeries 
enhance CPAP effectiveness and patient com-
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pliance⁴,⁸. This synergy between surgical and 
non-surgical treatments highlights their com-
plementary roles in OSA management.

The endocrine implications of these surge-
ries position them as systemic interventions 
rather than merely mechanical corrections. By 
restoring hormonal balance, these procedures 
address the underlying metabolic consequen-
ces of OSA, reducing the risk of comorbid con-
ditions such as hypertension, cardiovascular 
disease, and diabetes⁹,¹⁰. Improved leptin and 
ghrelin regulation further aids in breaking the 
cycle of obesity and OSA, creating a pathway 
for sustainable long-term health benefits¹¹.

Moreover, the psychological and quality-
-of-life enhancements achieved through these 
surgeries are profound. Aesthetic improve-
ments contribute to increased self-confiden-
ce and reduced social anxiety, while functio-
nal outcomes alleviate debilitating symptoms 
like snoring and daytime fatigue⁶,¹³. This dual 
impact underscores the importance of inte-
grating both plastic and functional goals into 
surgical planning, ensuring a holistic approa-
ch to patient care⁵.

The adaptability of rhinoplasty and septo-
plasty to address both functional and aesthe-
tic concerns enhances their value in diverse 
clinical contexts. Otorhinolaryngologists often 
prioritize functional outcomes, while plastic 
surgeons focus on aesthetic goals. This flexi-
bility ensures that these procedures can be tai-
lored to individual patient needs, maximizing 
their therapeutic potential and expanding their 
applicability across patient populations⁶,⁸.

Comparison with Alternatives: Rhinoplas-
ty and septoplasty offer distinct advantages 
compared to other interventions for obstructi-
ve sleep apnea (OSA), particularly in addres-
sing structural contributors to the disorder. 
Traditional non-surgical treatments, such as 
continuous positive airway pressure (CPAP) 
therapy, remain the gold standard for OSA ma-
nagement due to their high efficacy in reducing 
apnea-hypopnea index (AHI) and improving 

oxygen saturation levels. However, adherence 
to CPAP is often challenging, with many pa-
tients discontinuing therapy due to discomfort 
or inconvenience. In this context, rhinoplasty 
and septoplasty provide a valuable alternative 
for patients with nasal obstruction or anatomi-
cal variations contributing to OSA¹,⁴.

Unlike CPAP, which addresses the symp-
toms of OSA without resolving its underlying 
anatomical causes, rhinoplasty and septoplas-
ty directly target nasal airflow resistance and 
airway stability⁵. These procedures not only 
improve breathing mechanics but also enhan-
ce compliance with adjunctive treatments like 
CPAP by reducing nasal resistance⁸. Compa-
red to other surgical options, such as maxillo-
mandibular advancement (MMA) or uvulopa-
latopharyngoplasty (UPPP), rhinoplasty and 
septoplasty are less invasive and carry a lower 
risk of significant postoperative complications⁴.

While MMA is highly effective in severe 
OSA cases due to its comprehensive impact 
on airway dimensions, it is associated with 
extended recovery periods and potential aes-
thetic changes that may not align with patient 
preferences. In contrast, rhinoplasty and sep-
toplasty balance functional improvements 
with aesthetic enhancements, offering a dual 
benefit that appeals to many patients⁶,¹³. Ad-
ditionally, the adaptability of these procedures 
to individual anatomical and functional needs 
underscores their value in personalized OSA 
management strategies⁵.

Study Limitations: Despite the promi-
sing findings, several limitations within the 
reviewed studies must be addressed. First, 
variability in study designs, including diffe-
rences in patient selection criteria, surgical 
techniques, and outcome measures, compli-
cates direct comparisons between studies. For 
instance, while some studies focus solely on 
functional outcomes such as AHI reduction, 
others emphasize aesthetic or psychosocial 
improvements, resulting in a lack of standar-
dized metrics across the literature⁵,⁶.
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Sample sizes in many studies were relati-
vely small, limiting the generalizability of the 
findings. Studies with larger and more diver-
se populations are needed to confirm the ob-
served benefits of rhinoplasty and septoplas-
ty across different demographic and clinical 
contexts¹,⁸. Additionally, most studies relied 
on short- to medium-term follow-ups, leaving 
questions about the durability of surgical ou-
tcomes and their long-term impact on syste-
mic health and quality of life⁹.

Another notable gap in the literature is 
the limited exploration of endocrine outco-
mes following nasal surgeries for OSA. While 
some studies have highlighted reductions in 
cortisol levels and improvements in insulin 
sensitivity, these findings are not universally 
reported or consistently measured⁹,¹¹. More 
robust methodologies are needed to elucidate 
the full scope of systemic benefits associated 
with these procedures.

Future Directions: To build on the current 
evidence, future research should prioritize 
long-term follow-up studies that examine the 
sustainability of surgical outcomes and their 
broader implications for metabolic and car-
diovascular health. Investigations into the 
combined effects of rhinoplasty and septo-
plasty with other treatments, such as CPAP or 
weight management programs, could provide 
valuable insights into multimodal approaches 
to OSA management.

Interdisciplinary research that integra-
tes perspectives from otolaryngology, plastic 
surgery, endocrinology, and sleep medicine 
is crucial for advancing our understanding of 
these procedures. Such studies could explo-
re how functional and aesthetic goals align 
with systemic health improvements, offering 
a more holistic view of patient care⁴,⁹.

The development of standardized outcome 
measures, particularly for endocrine markers 
and quality-of-life assessments, would enhan-
ce the comparability of future studies and fa-

cilitate meta-analyses. Finally, randomized 
controlled trials comparing rhinoplasty and 
septoplasty with other surgical and non-sur-
gical interventions are needed to refine pa-
tient selection criteria and optimize treatment 
algorithms for OSA.

CONCLUSION
This comprehensive review underscores 

the transformative potential of rhinoplasty 
and septoplasty in the management of obs-
tructive sleep apnea (OSA), highlighting their 
ability to address not only the structural and 
functional challenges of the disorder but also 
their profound systemic and psychosocial im-
pacts. These procedures achieve significant 
improvements in nasal airflow, effectively 
reducing apnea severity and alleviating hall-
mark symptoms like snoring and daytime fa-
tigue. Beyond functional outcomes, they offer 
substantial aesthetic benefits, enhancing pa-
tient confidence and overall quality of life.

The integration of aesthetic and functional 
goals in rhinoplasty and septoplasty is central 
to their success. By simultaneously addres-
sing nasal obstruction and cosmetic concerns, 
these surgeries cater to the dual needs of OSA 
patients, positioning them as holistic solutions 
that extend beyond traditional interventions. 
This approach emphasizes the importance of 
tailoring surgical strategies to individual anato-
mical and aesthetic requirements, ensuring op-
timal outcomes for diverse patient populations.

A particularly compelling finding is the sys-
temic health benefits facilitated by these proce-
dures. By improving sleep quality and reducing 
the physiological disruptions caused by OSA, 
rhinoplasty and septoplasty contribute to bet-
ter hormonal regulation, including reductions 
in cortisol levels, improved insulin sensitivi-
ty, and normalization of appetite hormones. 
These endocrine improvements underline the 
broader health implications of addressing OSA 
at its structural root, showcasing the ability of 
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these surgeries to impact long-term metabolic 
and cardiovascular health.

In fulfilling the study’s objective, this review 
illustrates that rhinoplasty and septoplasty are 
not merely mechanical interventions but inte-
gral components of a multidisciplinary appro-
ach to OSA management. They bridge the gap 
between functional necessity and aesthetic 
enhancement while offering secondary syste-
mic benefits that extend their value. Future re-
search should continue to explore their role in 

long-term systemic health improvements and 
refine patient selection criteria to maximize 
their impact.

In conclusion, rhinoplasty and septoplasty 
represent a critical advancement in the treat-
ment of OSA, aligning with patient-centered 
goals to deliver comprehensive improvements 
in health, aesthetics, and quality of life. By 
addressing OSA’s multifactorial nature, these 
procedures embody the essence of modern, 
integrative medical care.
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