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Deviated Nasal Septum (DNS) with accompanying sinusitis and turbinate hypertrophy in pediatric patients can have far-reaching
effects on facial growth, sleep, and postoperative outcomes, emphasizing the importance of improving surgical outcomes. DNS
disrupts nasal airflow and causes chronic sinus inflammation, leading to issues like compensatory inferior turbinate hypertrophy
and persistent obstruction. In children, who are undergoing active craniofacial development, chronic mouth breathing secondary
to obstruction can lead to midfacial elongation, high arched palates, dental malocclusion, and “adenoid facies.” Long-term nasal
obstruction is also closely linked to pediatric sleep-disordered breathing and obstructive sleep apnea, which may impair neu-
rocognitive performance and behavior. Surgical correction through septoplasty and turbinate reduction remains a controversial
medical topic in young patients due to the risk of disturbing nasal growth centers. However, current research suggests that
conservative, growth- preserving surgical techniques performed at appropriate developmental stages can efficiently restore nasal
patency without impacting midfacial development. Postoperative complications like scar tissue formation, synechiae, and re-
currence of deviation or turbinate regrowth are far more frequent in younger patients due to ongoing anatomical changes. The
psychosocial challenge of chronic sinonasal disease, manifesting as fatigue, poor academic performance, and decreased quality
of sleep demonstrates the importance of timely intervention. This review explores the long-term effects of sinusitis with DNS and
turbinate hypertrophy in pediatric populations, signifying the balance between preserving facial growth and achieving functional
improvement with surgical technique. It also highlights the need for multidisciplinary long-term follow up to monitor recurrence,
sleep outcomes, and potential growth alterations into adolescence.

Introduction

Deviated Nasal Septum (DNS) is a common medical com-
plaint. A deviation in the nasal septum occurs when there is
a misalignment of the nasal septum from the midline. DNS
is common globally, but reported prevalence varies due to
age group, population, and diagnostics.! Among the causes
are genetic factors and developmental issues present at birth
(known as congenital deviation) as well as trauma-related fac-
tors such as childbirth injuries, accidents, or altercations. !
These various forms of trauma can result in developmental
nasal deformities in the future. DNS frequently leads to a
blocked nasal airway, which can lead to the development of
chronic sinusitis and inferior turbinate hypertrophy. > Sinusitis
is inflammation or infection of the sinus cavities and may be
aggravated by structural nasal obstruction, including deviated
nasal septum and inferior turbinate hypertrophy.' Chronic ob-
struction can worsen the impact in pediatric patients who are
undergoing active midfacial growth.® Turbinate hypertrophy
linked with septum deviation can restrict airways, promote
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mouth breathing, and cause recurring infections. A schematic
comparison of a normal nasal septum and a deviated nasal
septum with compensatory inferior turbinate enlargement is
shown in Figure 1. In children, these functional challenges
can interfere with facial development and overall well-being
psychologically and physically.*

Age plays a vital role in treatment decisions for patients
with DNS. In children and adolescents, congenital factors are
prevalent while trauma becomes a more frequent cause in
adults.” Studies show the majority of DNS cases present in
late adolescence and young adulthood (e.g.,16-25 years), but
it can occur at any age.® In children, surgery is approached
with caution due to concerns about disrupting important nasal
and facial growth centers.” Septoplasty, a surgery to correct
the deviated nasal septum, is generally performed in children
only in the condition where it is severe or if there is functional
impairment.7 Younger children, under the age of 14, may
have a higher risk of needing revision surgery as they grow.®
Septoplasty is more frequently reserved for adolescents and
adults, as facial growth is near or at completion.” The risk
of recurrence is lower in older teens than younger children.’
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Figure. 1 Comparison of a normal nasal septum (left) and a devi-
ated nasal septum with compensatory inferior turbinate inflammation
(right). The nasal septum is the central wall of cartilage and bone
that separates the left and right nasal passages. [Figure created using
BioRender (BioRender.com).]

The standard recovery process after septoplasty and turbinate
reduction typically involves a quick return to normal activi-
ties, with the majority of patients experiencing improvement
in nasal obstruction symptoms, such as sleep quality, blocked
airflow, and breathing issues within weeks. !° Immediately af-
ter surgery, patients may face nasal packing, splints, mild
discomfort, congestion, and some bleeding.'® These post-
operative symptoms should resolve within a few days. !! How-
ever, strenuous activities should be avoided for at least two
weeks to minimize the risk of bleeding and swelling. !

Long-term effects after septoplasty with turbinate reduc-
tion are generally positive, with most pediatric patients ex-
periencing sustained improvement in nasal obstruction symp-
toms and quality of life for several years following surgery. 2
Recurrence of sinusitis after septoplasty and turbinate reduc-
tion can occur due to several factors beyond the initial correc-
tion of nasal anatomy.'? Research shows underlying inflam-
matory conditions, such as chronic rhinosinusitis with nasal
polyps or allergic rhinitis, play a significant role in recur-
rence, regardless of the surgical procedure. '3 Even with suc-
cessful surgery, patients with certain endotypes, particularly
those with eosinophilic (allergy-related) inflammation have a
higher risk of persistent or recurrent disease, most often af-
fecting the frontal and ethmoidal sinuses.

Other independent risk factors for recurrence include ex-
posure to environmental tobacco smoke (secondhand smoke),
the severity and extent of sinus involvement, the presence of
nasal polyps, a history of allergic rhinitis, and postoperative
infections. !® Structural problems, such as recurrent deviated
septum, may also play a role, though ongoing inflammation
and patient-specific disease characteristics can be more sig-

nificant.'® Long-term control therefore relies on addressing
these factors through medical therapy and close monitoring,
alongside surgical intervention.

Methods

This literature review synthesizes current evidence on the
long-term effects of pediatric nasal obstruction due to DNS
and turbinate hypertrophy, specifically focusing on cranio-
facial development, sleep-disordered breathing, and post-
surgical complications. Databases including PubMed, Sco-
pus, Google Scholar, and Science Direct were systematically
searched for articles published between January 2010 and Oc-
tober 2025. Search terms included combinations of “pediatric
DNS”, “turbinate hypertrophy in pediatric patients”, “sinusi-
tis in children”, “septoplasty outcomes”, “nasal obstruction
and facial growth in pediatric patients”, and “sleep disordered
breathing.” Boolean operators (AND/OR) were used to refine
results.

Studies were included if they: (1) were original research ar-
ticles, systematic reviews, clinical reviews, or meta-analyses;
(2) focused on pediatric patients under the age of 18; (3)
were published in peer-reviewed, English-language journals;
and (4) reported at least one outcome related to craniofa-
cial development, sleep-disordered breathing, surgical tech-
nique, or postoperative complications. Studies were excluded
if they: (1) were limited to adult populations or lacked pedi-
atric age stratification; (2) were published in languages other
than English; (3) were conference abstracts without full-text
data added; or (4) were case reports with fewer than five sub-
jects.

A two-step process was utilized to screen records. Titles
and abstracts were reviewed in the first stage for relevance
against the inclusion criteria. Full texts of potentially eligi-
ble studies were evaluated for final inclusion in the second
stage. The study selection process was performed according
to PRISMA 2020, a PRISMA flow diagram depicting identi-
fication, screening, eligibility assessment and final inclusion
is given in Figure 2. To minimize selection bias, title and ab-
stract screening was performed independently by two review-
ers. Disagreements were resolved through discussion. When
disagreement occurred, a third reviewer was consulted. Inter-
rater agreement was assessed using Cohen’s kappa (x), and a
Kk > 0.75 was considered acceptable. Full-text eligibility de-
cisions were similarly resolved by consensus. Specific focus
was given to long-term follow up data assessing postoperative
recurrence, scar formation, turbinate regrowth, and changes in
sleep patterns. Meta-analytic data, when available, were refer-
enced to strengthen conclusions regarding efficacy and safety.
As a literature review, no new patient data were collected, and
ethical approval was not required. Limitations include vari-
ability in study design, sample size, and surgical techniques
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included in studies, as well as the scarcity of long-term pedi-
atric data. Many studies relied on the short-term outcomes
or adult extrapolation, which may not accurately represent
the pediatric growth phase. This methodological approach al-
lowed for the integration of clinical and developmental per-
spectives on DNS, turbinate hypertrophy and sinusitis in chil-
dren.

Pediatric Septoplasty: Nasal Anatomy
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Figure. 2 PRISMA 2020 flow diagram illustrating identification,
screening, eligibility assessment, and inclusion of studies in this re-
view. Adapted from Page et al. (2021).

Results

Clinical complications associated with DNS, sinusitis, and
turbinate hypertrophy

Untreated DNS can result in obstruction of airflow, increas-
ing the risk for persistent sinus infections and breathing is-
sues.'* Complications include chronic nasal blockage, recur-
rent sinus infections, headaches, epistaxis, and, in children,
potential impacts on facial growth and development. '* Severe
DNS is more likely to also contribute to chronic rhinosinusi-
tis than mild forms. Chronic rhinosinusitis (CRS) is charac-
terized by persistent inflammation of the nasal and paranasal
sinus mucosa, typically lasting more than 12 weeks. '* Symp-
toms include nasal obstruction, facial pain, and impaired sense
of smell. Complications include delayed mucociliary clear-
ance, recurrent infections, and, in some rare cases, extension
to adjacent structures. '* CRS is also associated with decreased
quality of life and might require surgical intervention when
medical therapy fails.

Turbinate hypertrophy, often experienced after DNS or
chronic rhinitis, results in chronic nasal obstruction, and may

require surgical reduction. Complications of turbinate re-
duction surgery are rare but can include crusting, synechiae,
bleeding, and less commonly, infection. !> Histopathological
studies show that bony hypertrophy is more prominent in
DNS-related cases, while mucosal hypertrophy is more com-
mon in allergic rhinitis.'® Surgical interventions for DNS,
chronic sinusitis, and turbinate hypertrophy are generally ef-
fective but carry risks such as persistent obstruction, crusting,
synechiae, and, rarely, septal perforation or empty nose syn-
drome.!” The presence of additional anatomical variations,
such as concha bullosa or adenoid hypertrophy, can further
complicate surgical outcomes and patient recovery.!” Under-
standing the relation between anatomical factors, chronic in-
flammation, and surgical interventions is essential for min-
imizing complications and optimizing long-term outcomes,
particularly in younger patients, where ongoing facial growth
and sinus development may be affected.

Pediatric Surgical Management of Deviated Nasal Septum

Nasal surgery performed on a patient population that is un-
der the age of 18 can be beneficial in preventing long-term
breathing complications. The most significant phases of nasal
growth occur shortly after birth and at the onset of puberty. '8
The nasal septum plays a pivotal role in the growth and de-
velopment of the midface '®. Septal cartilage serves as a main
central growth center. One of the main concerns in this surgery
is disrupting the delicate nasal growth zones which can re-
sult in outcomes such as saddle nose deformity, maxillary
hypoplasia, under-projected nasal dorsum, or asymmetrical
growth of the midface. '

The risk of recurrence is lower in older teens than younger
children.® Preoperative imaging, such as computed tomogra-
phy (CT) scans are valuable for surgical decisions and may
lead to other modifications.!” Septoplasty, a surgical proce-
dure, is used to treat DNS by realigning the septum and restor-
ing airflow.!” Key pediatric nasal anatomical structures rele-
vant to septoplasty, including the nasal septum and inferior
turbinates, are shown in Figure 3. Some indications for this
procedure include septal deviation, sleep disturbances, and
lead point headaches. Submucous resection which involves
extensive removal of cartilage and bone from the septum, is an
older technique used less due to higher complication rates. !’
Unlike submucous resection, septoplasty is a more conserva-
tive technique that corrects only the deviated portions while
preserving structural support. As a result, septoplasty is asso-
ciated with fewer complications such as bleeding, septal per-
foration, and nasal deformity, and allows for better healing. '°
Septoplasty is combined with turbinate reduction if hypertro-
phy (enlargement of turbinates) is present.'® Key anatomic
structures relevant to pediatric septoplasty, including the nasal
septum, inferior turbinates, and growth.
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Figure. 3 Pediatric nasal anatomy highlighting structures relevant
to septoplasty, including the septum, turbinates, and growth centers.
[Figure created using Canva (canva.com).]

Therefore, most surgeons recommend delaying septoplasty
until after completion of facial growth. Recent long-term stud-
ies have made up for these concerns. Cases were reported
where children who underwent radical septal surgery devel-
oped noticeable negative changes in midfacial proportions. 12
In contrast, recent research differs. Long-term follow-up stud-
ies and systematic reviews demonstrated that conservative pe-
diatric septoplasty performed during a safe time period with
specific attention to preserving critical growth areas does not
result in significantly hindering facial development, sleep, or
breathing issues. 20 Despite the concerns, there are various rea-
sons to perform nasal surgery in a younger patient population
before facial maturity. The most common indication is se-
vere nasal obstruction that compromises breathing. Persistent
obstruction can impair quality of life and can disrupt sleep
patterns in children and adolescents, often triggering sleep-
disordered breathing or pediatric obstructive sleep apnea.?’
These sleep disturbances can have greater impacts on patients,
including poor school performance, daytime fatigue, behav-
ioral issues, and impaired neurocognitive development. !

In addition, a major goal for early intervention is the pre-
vention of long-term craniofacial effects. In many studies, it
is stated that children with severely deviated nasal septum of-
ten rely on chronic oral ventilation, which alters the balance
of facial muscles and can produce a structure called “adenoid
facies”. 122022 This phenotype includes a long, narrow face,
with a high-arched palate, open bite, and dental malocclu-
sion. If left untreated, this condition can remain until adult-
hood, requiring orthodontic correction. !> In these forms, sep-
toplasty can prevent or reduce these deformities.?! Chronic
nasal obstruction is commonly linked to recurrent sinus infec-
tions and middle ear disorders.” In cases where a child experi-
ences recurring infection, congestion, or compromised partici-
pation in daily activities, early septal surgery may be substan-
tial relief. From a psychosocial perspective, children strug-
gling with constant nasal obstruction may also experience dif-

ficulties with exercise tolerance and participation in sports due
to functional nasal deformity and obstruction.”> When eval-
uating the safety of pediatric septoplasty, complication rates
provide essential insight. Large scale reviews and cohort stud-
ies state that complication rates in children are lower than in
adults. '8 The reported incidence of complications in pediatric
populations can range from 0.6% to 7.8% with issues like
post-operative bleeding, infection, hematoma, or septal per-
foration. '3 These statistics are comparative to those observed
for adult septoplasty, therefore pediatric patient groups are not
at greater risk.

However, one difference between pediatric and adult out-
comes is the rate of revision surgery. Studies show that chil-
dren, particularly, under the age of 14 are more likely to re-
ceive revision procedures.?* Reported revision rates from a
certain study are approximately 5.6% in children compared to
3.3% in adults, with the risk increasing the younger the child
at the time of the initial operation.?* Rates of bleeding, infec-
tion and septal perforation are rare and comparable between
age groups. This increased rate of revision surgery may corre-
late to current facial growth, re-deviation or changes in nasal
anatomy as the child matures.?> The overall benefits of early
intervention, such as restored nasal airflow, improved sleep
quality, and prevention of long-term facial and dental defor-
mities can outweigh the foresighted disadvantages. It is worth
noting that there remains a paucity of robust, long-term data
on complication and revision rates in pediatric patients, with
most available studies limited in size and patient demograph-
ics. 18 Despite this, the evidence that exists consistently sug-
gests that complication rates in children are similar to those in
adults. '8

Postoperative bleeding, infection, and septal perforation re-
main rare, provided the operation is completed with meticu-
lous technique. Growth disturbances are equally crucial when
performing surgery in particular cases. Early correction strate-
gies have also been described. Closed manipulation of the
nasal septum in the first one to two days of life has been per-
formed with favorable outcomes, preventing distortion of fa-
cial growth.® Septal growth is placed in a distinct timeline. A
summary of pediatric surgical decision-making pathways and
associated outcomes in presented in Figure 4. The quadrangu-
lar cartilage, which acts as an important growth center, does
not complete maturing in early childhood.?’ In contrast the
bone components, such as the vomer and perpendicular plate
of the ethmoid, continue to grow until adolescence. Therefore,
aggressive resection of bony septal structures, an old practice,
in children between ages five through sixteen is avoided. >* Pe-
diatric septoplasty is a unique practice in otolaryngology, as
surgeons must balance the preservation of nasal growth with
the requirement of relieving important symptoms alongside.
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Figure. 4 Flowchart of pediatric surgical approaches for deviated
nasal septum and associated outcomes, including indications, pro-
cedures, and potential complications. [Figure created using Canva
(canva.com).]

Postoperative Healing and Scar Tissue Forma-
tion

Scar tissue formation can be a major concern post pediatric
nasal surgery.® Scar tissue forms as part of the healing pro-
cess, which involves hemostasis, inflammation, proliferation,
and remodeling. When this process is dysregulated, due to
abnormal fibroblast activity, excessive inflammation, and is-
sues in collagen production, hypertrophic scars, also known
as keloids, can develop.?® Studies have identified the TGF-
B/SMAD signaling pathway as a molecular driver of fibrosis,
since its overactivation can lead to excess collagen deposits
and tissue remodeling. Susceptibility to unwanted scar tissue
can be impacted by a surplus of causes.?” These causes in-
clude genetics, age, skin type, wound factors, and systemic
factors. A family history of keloids or hypertrophic scarring
can increase risk in terms of genetic factors.3? According to a
cross-sectional study, individuals within the age group of 9-20
years are more prone to hypertrophic scarring.3° Certain indi-
viduals may have an increased risk of hypertrophic scarring or
keloid formation due to genetic, skin type, and wound-healing
variability. Surgical technique modifications, such as placing

incisions along natural skin creases, may help minimize visi-
ble scarring. 33! Surgeons are advised to modify surgery tech-
niques for patients with medium to dark skin such as placing
incisions at natural skin junctions and considering full-unit re-
construction to reduce visibility of nasal scar tissue. 2

Patients who face inflammation after intranasal surgery are
affected by scar tissue. Systemic hypertension, hormone im-
balance, and atopic eczema were identified to associate with
this recurring issue.?® Scar tissue can lead to aesthetic con-
cerns alongside intranasal pain. Some aesthetic concerns such
as visible, raised, or discolored scars are a cause for distress. °
In critical areas such as turbinates and sinuses, scars can re-
strict movement or nasal airflow, impairing function.3? Ttch-
ing, pain and sensitivity are common symptoms. Lastly, in
children scarring can affect self-esteem and quality of life,
leaving a negative physiological impact.® Treatments depend
on scar type and severity. For mild cases, silicone gel sheets,
pressure therapy, and topical agents are conservative therapies
that are best preferred. >} Medications like intralesional corti-
costeroids, 5-fluorouracil, and botulinum toxin injections can
reduce scar size and symptoms.3!33 Laser therapy is another
method where pulsed dye laser and fractional CO2 lasers help
improve scar appearance and pliability.3! The last treatment,
surgical revision, which is reserved for severe contractures or
functional impairment, and is often combined with alterna-
tive therapies, is utilized to prevent recurrence at final stages.
Open sinus surgeries, rhinoplasties, and turbinate reductions
have an outcome of significantly increased scarring.3! How-
ever, there is limited research on the long-term effects of in-
tranasal scar tissue build-up specifically in a pediatric patient
population. Consequently, long-term intranasal scar tissue in
younger age groups can cause persistent nasal obstruction, re-
curring sinusitis, potential growth disturbances and psychoso-
cial effects. Early intervention is crucial to minimize risks and
effects.

Postoperative Complications and Long-Term
Outcomes

Pediatric sinus surgery, especially functional endoscopic si-
nus surgery (FESS) is increasingly used for chronic rhinosi-
nusitis. 3% Long-term outcomes and complications, includ-
ing scar tissue, recurrence, sleep disturbance, craniofacial de-
velopment, turbinate regrowth, and the importance of follow-
up are major concerns for both clinicians and families. %834
In recovery following surgical procedures of sinusitis with as-
sociated deviated nasal septum and turbinate hypertrophy in
pediatric patients, outcomes are often less predictable than in
adults. Scar tissue and adhesions are among the most fre-
quently reported complications after pediatric FESS. Studies
suggest that the incidence of synechiae formation ranges from

© The National High School Journal of Science 2026

NHSJS Reports | 5



10 to 50% depending on surgical technique and duration of
follow up.3> Although the majority of these adhesions are mi-
nor and do not produce significant long-term obstruction, se-
vere cases can require revision surgery. >

Interventions such as steroid-impregnated spacers and
hyaluronic acid dressings have been shown to improve post-
operative healing and decrease adhesion.>> Even minimally
invasive options like balloon sinuplasty are not exempt from
this complication, however, they do hold less risk compared to
a traditional FESS.33 These findings show that scarring is not
only a common event in the postoperative period, but also is an
important factor for determining whether children experience
long lasting benefits from surgery. Recurrence of nasal ob-
struction is another obstacle in pediatric populations. Children
and adolescents consistently demonstrate higher revision rates
compared to adults, estimating from 5-8% in long term follow-
up.3% The difference is closely associated with the growth of
the midface. As the nasal septum and surrounding structures
continue to mature, mechanical shifts can reintroduce devia-
tion, even when the initial surgery was successful. 3

Septoplasty is generally considered stable in adults, but
in younger patients, recurrence could mean natural growth
patterns rather than surgical error.>® Some evidence sug-
gests that areas of active cartilage growth, such as the sep-
tovomeral junction, are particularly vulnerable to postopera-
tive changes.3° Surgical timing, therefore, is crucial; delaying
septoplasty until later adolescence can reduce recurrence, yet
there are risks in postponement that may harm craniofacial
growth and sleep.3® Most systematic reviews have found no
major disturbances in long-term midfacial development after
septal surgery.® Sleep outcomes provide another perspective
on recovery complications. Pediatric chronic rhinosinusitis
and nasal obstruction are strongly associated with sleep disor-
dered breathing ranging from habitual snoring to obstructive
sleep apnea. The potential impact of chronic nasal obstruc-
tion and surgical intervention on craniofacial development is
noteworthy. Prolonged mouth breathing in children has been
associated with altered skeletal growth elongation of the lower
face nearing of the maxilla and high arch palates.?> Surgical
relief of obstruction appears to reduce many of these risks by
allowing more physiologic breathing patterns during impor-
tant growth periods and restoring nasal air flow. A cohort
study suggests that children who go through timely correc-
tion result in more typical maxillo facial structures rather than
those managed conservatively despite persistent nasal obstruc-
tion.” However, there are some case reports that describe mi-
nor anomalies in nasal shape after septoplasty, yet these find-
ings are rare and could be linked to natural variation.3’

Inferior turbinoplasty occurs when inferior turbinates are
inflamed, and similar surgical procedures are commonly per-
formed to reduce hypertrophic tissue and improve nasal
flow. 3 Most studies in pediatric patients report durable symp-

tom relief with low rates of turbinate regrowth or clinically
significant recurrence. However, regrowth can occur, espe-
cially in younger children with ongoing exposure to environ-
mental allergens or underlying chronic rhinitis.3” Methods to
preserve the mucus, such as submucosal resection or radio fre-
quency ablation are generally utilized to ease long-term com-
plications. ®

The psychosocial factor of post-operative outcomes is also
to be considered. Chronic sinonasal disease in children
is strongly correlated with impaired quality of life, affect-
ing school attendance, peer interactions and mental health.3°
Some validated instruments such as the SN-5, NOSE scale,
and SNOT-22 show major improvements post-surgery.>® The
Sinus and Nasal Quality of Life Survey (SN-5) is a pediatric
questionnaire that assesses five domains, including sinus in-
fections, nasal obstruction, allergy symptoms, emotional dis-
tress, and activity limitations. The Nasal Obstruction Symp-
tom Evaluation (NOSE) scale is a validated instrument that
measures the severity of nasal obstruction. The Sinonasal
Outcome Test-22 (SNOT-22) evaluates sinonasal symptoms
and disease-specific quality of life across physical, functional,
and emotional domains. Many complications, including scar
formation, recurrent obstruction and growth-related changes,
may not emerge until years after the original surgery. Experts
advise longitudinal surveillance for at least 2 to 3 years with
follow-up throughout adolescence for patients operated on at
younger ages.® In summary, recovery complications following
pediatric sinonasal surgeries depend on many factors. Scar tis-
sue and synechiae are among the most common earlier events,
but recurrence and sleep disturbance are more persistent con-
cerns over time. Cranial facial growth remains a sensitive con-
sideration; however, evidence suggests that surgical correction
is more productive than harmful when obstruction is severe.
Turbinate regrowth is rare, and vigilance is necessary in chil-
dren with persistent inflammation. Quality of life outcomes
show that the burden of disease is beyond physical symptoms
and requires attention for psychological and social well-being.
The importance of long-term follow-up cannot be overstated,
as recovery complications can often intersect with the child’s
ongoing development.

Discussion

This review mainly examined three areas related to pediatric
DNS with sinusitis and turbinate hypertrophy: craniofacial
development, sleep and neurocognitive outcomes, and surgi-
cal timings with post-operative complications. The evidence
shows that DNS with sinusitis and turbinate hypertrophy can
have long-term consequences that are severe beyond the nasal
airway.

Chronic mouth breathing alters orofacial muscle activity
and skeletal development. This can produce feature changes
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like midfacial elongation, high-arched palate, dental maloc-
clusion, and adenoid facies. 122922 These structural changes
can become permanent as craniofacial growth completes.
This makes early intervention crucial. The reviewed evi-
dence suggests that conservative, growth-preserving septo-
plasty performed at developmentally appropriate stages does
not significantly disrupt midfacial development.?® Conversely,
most supporting studies are retrospective, have small sam-
ple sizes, and do not use standardized cephalometric proto-
cols across institutions. !> Prospective studies with long-term
skeletal follow-up are needed before definitive recommenda-
tions can be made.

Pediatric nasal obstruction is well associated with sleep-
disordered breathing. Consequences can include impaired
neurocognitive development, behavioral difficulties, poor aca-
demic performance, and daytime fatigue.?! Surgical correc-
tion of DNS and turbinate hypertrophy has been shown to im-
prove sleep quality and overall quality of life as measured by
validated instruments.3® However the long-term durability of
these improvements is not well categorized in the current liter-
ature especially as facial anatomy continues to change during
adolescence.

The timing of surgical intervention is one of the most
debated aspects of pediatric DNS management. Delaying
surgery too long can cause craniofacial changes to become
permanent. Though operating too early increases the like-
lihood of re-deviation, turbinate regrowth and the need for
revision procedures.3® Reversion rates and younger patients
are estimated at 5 to 8%.3° Synechiae formation after FESS
is also a common short-term complication reported at rates
of 10 to 50% depending on surgical technique and follow-up
duration.?> Due to the psychosocial burden of chronic sino-
nasal disease in children, timely intervention and individu-
alized care is generally preferable to deferral based on age
alone.®

Several limitations affect the conclusions that can be drawn
from this review. The majority of included studies are retro-
spective cohort designs with variable follow durations and in-
consistent outcome reporting. There is also considerable vari-
ation on how conservative septoplasty is defined across insti-
tutions, which makes direct comparisons of complication rates
difficult. Additionally the absence of standardized long-term
follow-up protocols means that complications emerging years
after surgery are likely under reported. These gaps demon-
strate the need for prospective multi-centered trials with pe-
diatric specific outcomes and follow-up extending throughout
adolescence.

Conclusion

Sinusitis associated with DNS and turbinate hypertrophy
in children carries significant implications for craniofacial

growth, sleep quality, and psychosocial health. When left un-
treated, chronic nasal obstruction can cause persistent mouth
breathing in children which alters orofacial muscle tone and
skeletal development. This adaptation can result in “adenoid
facies,” characterized by a long, narrow face, dental maloc-
clusion, and high arched palate.! Surgical intervention, in-
cluding septoplasty and turbinate reduction has traditionally
been deferred until facial growth is near completion. How-
ever, modern conservative growth-preserving surgical tech-
niques, when appropriately timed, can restore nasal airflow
and improve sleep quality while minimizing disruption to
midfacial growth. Postoperative complications, such as scar-
ring, adhesions (synechiae), or partial recurrence of obstruc-
tion, require ongoing monitoring, particularly in younger chil-
dren whose facial structures are still evolving.3® Future re-
search on pediatric DNS, turbinate hypertrophy, and sinusitis
is moving outward from individualized, patient-specific ap-
proaches.36 Gender, race, and age are crucial factors in nasal
surgery decisions and timelines. Advanced imaging tech-
niques and computational airflow modeling may allow sur-
geons to plan procedures with precision and help them pre-
dict how interventions will affect both nasal function and fa-
cial growth.4? Additionally, molecular and genetic research
into inflammatory pathways may help identify children who
are more prone to chronic sinusitis or craniofacial outcomes.
This enables preventative strategies and targeted therapies for
pediatric patients.® Minimally invasive procedures, like bal-
loon sinuplasty or radiofrequency ablation, could reduce sur-
gical trauma while preserving critical growth centers, poten-
tially lowering the risk of scarring, synechiae, and revision
surgeries.>® These new approaches with long-term longitudi-
nal monitoring could provide feedback on airway stability, fa-
cial development and recurrence risk.® By focusing on indi-
vidualized care and utilizing emerging technologies, the field
is assured to improve long term prognosis and quality of life
for this vulnerable population.
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