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ABSTRACT

Septoplasty in children has been discussed with much skepticism over the years. Ramifications following pediatric septoplasty, especially its
effect on craniofacial growth, have been scrutinized. However, recent studies have ratified septoplasty in children to be a lifesaver. We reviewed
the literature to determine the effectiveness and the safety of conventional endonasal septoplasty in children. A literature search using various
medical literature databases for the period of 2000 to 2020 was performed over a one-month period (January 2021). Preferred Reporting ltems
for Systematic Review and Meta-Analyses guidelines and the Cochrane Handbook for Systematic Reviews of Interventions were followed. A
total of seven original clinical research articles were selected based on our objective and selection criteria. All studies were at level of evidence
Il - nonrandomized and noncomparative prospective and retrospective case series. A total of 485 patients, with age ranging from 4 to 17 years,
were included. Surgical outcomes were heterogeneous among these studies. The most common indication for conventional endonasal septo-
plasty among children in these studies included nasal septal deformity causing nasal obstruction, whereas refractory epistaxis was the indication
in one study. No major complications were documented and none of the patients underwent revision surgery. Analysis of these results stipu-
lated that conventional septoplasty was an effective and safe therapeutic approach in treating deviated nasal septum in children. However, the
quality of evidence is inadequate to recommend conventional septoplasty in children until a better quality study has been completed.
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Introduction

History has witnessed a compelling surgical armamentarium
of nasal septum correction over the past few decades. This
dates back as early as the 18t century, when Quelmatzin 1757
recommended daily digital pressure to the septum to correct
the deformity gradually (1). The initial surgical technique docu-
mented was in 1875 by Adams, who performed blunt fractur-
ing and splinting of the nasal septum (2).From then on, myriad
techniques on nasal septum correction have been described
and ameliorated. The most plausible ones were laid out by Fre-
er and Killian, who established submucous resection, which
remains the fundamental principle of modern septoplasty (3).
Cottle and his colleagues pioneered a rather conservative ap-
proach to septoplasty by repositioning and removing minimal
bone and cartilage (4).

Derived from a Greek term, septoplasty means “to reshape or
mold the septum.” Septoplasty entails surgical correction of
the nasal septum. Albeit the audacious burgeoning of surgical
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techniques, performing septoplasty in children is still a matter
of open discussion. Daunting evidence such as craniofacial de-
fects among others, has steered surgeons away from operating
on the pediatric nose. Amid novel evidence that nasal septal
correction "does more good than bad,” pediatric septoplasty is
still looked at with great skepticism. It has been reported that
nasal septum deformity among children ranges from 0.93%
to an alarming 55% (5). Traditionally, septoplasty in children is
delayed until the end of nasal growth, which is approximately
the age of 15 to 16 years in girls and 17 to 18 years in boys (6).

Neoteric reports have unveiled promising evidence on septo-
plasty in children without disturbing the normal development
of nasal and midfacial structures with great success (7, 8). This,
however, ought to be exercised with caution, requiring conser-
vative and minimal resection limited to the deviation site (9).
Surgical abstention and consequent oral breathing may also
have an impact on craniofacial growth. In addition, failure or
delay in timely correction of the nasal septum defect has been
linked with various functional as well as psychosocial ramifi-
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Figure 1. Flow diagram of Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) for the systematic literature search

cations. Snoring, upper respiratory infections, bronchitis, and
sinusitis are among the complications (10). In the long run,
children have been reported to develop pulmonary hyperten-
sion and cor pulmunale (11). Therefore, septoplasty in children
has begun to gain popularity lately. In this systematic review,
we aimed to cover the outcomes of conventional endonasal
septoplasty in children.

Methods

A literature search was carried out from January 2000 to De-
cember 2020 comprising English-language articles in the

Main Points:

Deviated nasal septum in children is relatively common and
leads to mouth breathing, snoring, malocclusion and even
rhinosinusitis

Endoscopic approach for septoplasty enables targeted/lim-
ited resection of the nasal septal cartilage which may not af-
fect the craniofacial growth.

Conventional endonasal septoplasty has been shown to be
safe in children with no major complications reported to date.

electronic databases, including PubMed, Scopus (Elsevier BV,
Amsterdam, the Netherlands), and Embase (Elsevier BV, Am-
sterdam, the Netherlands), from which we recuperated 431
articles. Furthermore, relevant articles pertinent to this review
were retrieved by reviewing the references of the articles that
had been searched. The following MeSH term keywords were
used either individually or in combination to aid in retrieving
the articles; deviated nasal septum, septum deformity, con-
genital, acquired, children, septoplasty, nasal septal surgery,
and endonasal surgery. Some of the information provided in
the articles was counter-checked and compared with that in
standard textbooks. The search was conducted over a period
of one month (January 2021) in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (12) and the Cochrane Handbook for
Systematic Reviews of Interventions (13) when appropriate
(Figure 1). After scrutiny by the panel members, seven origi-
nal clinical research articles were selected on the basis of our
objective and selection criteria (Figure 1). The selected articles
were appraised using the Quality Assessment Tool for Case
Series Studies from the National Institutes of Health National
Heart, Lung and Blood Institute's guideline (14).
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Table 1. Summary of studies included

Mean age
Total patients  (between Type of Additional Preop Postop
No Study Year (MandF) years) Indication  surgery surgery evaluation evaluation Follow-up
1 Can® 2005 26 (22M,4F) 6.15 DNS S N/A AR, AAR AAR 4 months
2 D'Ascanio™ 2009 98 (59M,39F) 8.8 (5-12) DNS S N/A Flex AAR 3 months
nasoend,
allergolo,
AAR
3 Costa'™® 2013 16 (14M,2F) 129 (10-14) N/A A AT+T  An,C An, C 4.3 years
Martins’ 2014 40 (24M,16F) 9 (4-12) DNS A AT, T TE TE 7 years
Yilmaz'® 2014 35(24M,11F) 13.4 (8-16) N/A NIL AR, TE, AR, TE, 1year
NOSE NOSE,VAS
6 Matin' 2015 250 (163 M,87 7-14 DNS S A, +/-M&G, PNS x-ray, Clinically  1year
F) +/-T PTA/tym
7 LeviJM20 2016 20(14M,2F) 11.1(4-17) Recalcitrant S NIL History Clinically ~ 2.92 years
idiopathic
epistaxis

M: male, F: female, DNS: deviated nasal septum, N/A: not available, S: septoplasty, A: adenoidectomy, AT: adenotonsillectomy, T: turbinoplasty: M&G: myringotomy and
grommet, AR: anterior rhinoscopy, FNE: flexible nasoendoscopy, TE: transnasal endoscopy, AAR: anterior active rhinomanometry, PNS x-ray: paranasal sinus radiograph,
PTA/Tym: pure tone audiometry/tympanometry, C: cephalometry, An: Anthropometry, NOSE: nasal obstruction symptom evaluation,VAS: visual analog scale

Selection criteria

Only studies with primary data for pediatric patients (age <18
years) who underwent conventional or closed endonasal sep-
toplasty were included. Articles were excluded if extracorpore-
al or open septoplasty or rhinoplasty was done in combination.
Extraction of data specific to conventional septoplasty, includ-
ing outcomes of surgery as well as duration of follow-up, were
included.

Outcome measures

The primary outcome was defined as the success of interven-
tion determined by objective and subjective assessment. The
objective assessment used was the anthropometric assess-
ment. Subjective assessment included resolution of symptoms
and a questionnaire to assess the quality of life as well as pa-
tient satisfaction. Secondary outcomes included the presence
of complications such as persistence of symptoms, residual
deviation, synechiae, septal abscess, and hematoma. Studies
that did not report outcomes were excluded.

Results

A total of seven original clinical research articles, published
between 2000 and 2019, that fulfilled the selection criteria
were included in this review. No previous systematic reviews or
controlled trials were identified in the literature. All the studies
were class Il level of evidence. A total of 485 patients were
pooled (320 boys, 165 girls). The total number of patients for
each study ranged from 20 to 250 patients with ages ranging
from four to 17 years. No revision cases were identified in our
series.

Studies included in this systematic review are summarized
in Table 1. A meta-analysis was considered inappropriate in
our study because of the issue of heterogeneity (13). Hence,
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meaningful interpretation of outcomes in the studies required
expert discussion and clinical judgment by us. In our review,
most series mentioned deviated nasal septum (57%) causing
nasal obstruction as the primary cause for conventional septo-
plasty Interestingly, in one series, recalcitrant epistaxis was the
indication for conventional septoplasty. Indications were not
mentioned in two (29%) of the series (9, 15-20).

The decision to perform conventional septoplasty was made
on the basis of the patient’s history and clinical presentation
along with several objective and subjective assessments that
were carried out as a part of the preoperative evaluation. Sub-
jective assessment performed as a part of assessme)nt in-
cluded visual analog score (VAS), nasal obstruction symptom
evaluation score (NOSE) (18) anterior rhinoscopy,transnasal
and flexible endoscopy (15, 16, 18), whereas objective assess-
ment included anterior active rhinometry (9, 15), cephalome-
try, and anthropometry (17). In one study, all the children were
subjected to soft tissue nasopharynx radiograph to look for
adenoids, whereas a number of children underwent audiom-
etry and impedance evaluations as well. Additional investiga-
tion performed preoperatively included tympanometry (15,
19) allergic test, and otoscopic examination (15). Conventional
septoplasty was performed exclusively in four (57.1%) studies;
and additional surgeries such as adenoidectomy adenotonsil-
lectomy turbinoplasty and myringotomy and grommets were
performed when indicated in three series (16, 17, 19).

Postoperative evaluation included anterior rhinoscopy, trans-
nasal endoscopy, subjective assessments including overall sat-
isfaction evaluation (VAS) and the NOSE questionnaire (15, 16,
18). Anterior active rhinometry was performed postoperatively
(9, 15). In a study by Matin et al. (19), regular nasal toileting was
performed as a part of the postoperative evaluation. Costa (17)
advocated a three-phase assessment as part of the postoper-
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Table 2. Indications for pediatric septoplasty (20, 29, 33)

Absolute Indications Relative Indications

Septal abscess Severe obstructive sleep apnea with

complete blockage of nasal pathway

Septal hematoma Severe deviated nasal septum causing
significant nasal obstruction or

progressive distortion of nasal dorsum

Severe deformity
secondary to acute
nasal fracture

Epistaxis

Dermoid cyst

Cleft lip and nose

ative evaluation, which included an interview during which the
patients were asked about their satisfaction with nasal paten-
cy and shape. Anthropometric measurements of the face us-
ing a caliper were obtained, and cephalometry was carried out
in a specialized laboratory.

No perioperative complications were mentioned in any of our
series, and none of our series reported major postoperative
complications. Minor complications were found in four (57%)
studies, including notable residual symptoms such as syn-
echiae, epistaxis, septal hematoma, and septal abscess, which
resolved with prompt treatment (17-20).

It is also noteworthy that a nasal splint was only inserted in
one (14%) study for seven days, whereas a nasal packing was
inserted in two (29%) series (15, 19) Duration of follow-up
ranged from three months to seven years, with a median of
12 months. Long-term follow-up was accomplished in three
studies. A good outcome was demonstrated in all seven stud-
ies (Table 1) with significant improvement and resolution of
symptoms. None of the patients in our review underwent re-
vision surgery.

Discussion

Septal cartilage is believed to be the epicenter of midfacial
growth. The main supporting structure of the nose is the dorsal
septal cartilage. Septal cartilage loss distorts the growth of the
maxilla, orbit, and nose (21). Hence, surgery involving prema-
ture septal cartilage is presumed to disrupt normal craniofacial
development in addition to significant dental and palatal ab-
normalities (22). Gilbert and Segal (23) documented the primal
caveat regarding deleterious effects on nasal growth on resec-
tion of the quadrangular cartilage. In relation to this, Farrior and
Connolly (24) advocated corrective septal surgery to be post-
poned till the nose was completely developed, provided that
there was no disruption of function.

Recent epiphany on correction of premature septal cartilage has
raised multiple questions. The most egregious fact is that sep-
toplasty is deferred by most surgeons despite their awareness
regarding the downhill ramifications in children. Neonates are
obligate nasal breathers up until four to six months of age. The
presence of a significant deviated nasal septum hindering nasal
airflow will lead to respiratory distress, oxygen desaturation, and
cyanosis (21). Moreover, persistent nasal obstruction prompts

Conventional septoplasty in children

chronic mouth breathing, which is the foundation of craniofa-
cial defect as this leads to open mouth and lips, lowered tongue,
and decreased maxillofacial muscle tone (25-27). This eventually
leads to narrowing of the maxilla, micrognathia, retrognathia, and
prognathism with an increase in the anterior lower vertical face
height and a subsequent decrease in posterior facial height (28).

The controversial issue that prevails encompasses several fac-
tors, including indications, surgical approaches, optimal timing
for surgery, as well as the extent of operative intervention (29).
Nasal obstruction has been ascertained to be the main indica-
tion for septoplasty in children. Nevertheless, it is imperative
that causes apart from the deviated nasal septum are ruled
out first (30). It is also worth noting that before embarking on
septoplasty, the child should be placed on an empiric course of
medical treatment, including nasal saline irrigation and nasal
steroids (when appropriate). Refractory nasal obstruction de-
spite medical treatment justifies surgery (31).

Indication for septoplasty in children includes septal abscess,
septal hematoma, traumatic septal deformity, cleft lip and
nose, obstructive sleep apnea, as well as severely deviated nasal
septum (30). In our review, severe deviated nasal septum sec-
ondary to nasal obstruction was most frequently listed as the
main indication (29). Nasal septal reconstruction following sep-
tal abscess is an interesting issue. Immediate reconstruction of
the nasal septal cartilage following the traditional incision and
drainage is believed to correct early deformity, thus avoiding
long-term deleterious effects on midfacial skeletal growth (32).
In a review by Alshaikh et al. (32) who evaluated early septal
reconstruction following nasal septal abscess with the longest
follow-up period of 19 years, they deduced that early septal
reconstruction is crucial as well as safe. Levi et al. (20) recom-
mended septoplasty to treat refractory epistaxis in children as
fibrosis and scarring of the responsible vasculature as well as
removal of deviated cartilage which hindered airflow helped.
Several authors have classified the indications of pediatric sep-
toplasty into absolute and relative (Table 2), (20, 29, 33).

Optimal timing of septoplasty in children remains a quanda-
ry. In the light of apprehension over nasal growth retardation,
early correction of septal deformity is crucial. In our review, pa-
tients were between four and 17 years of age. Several authors
have reported that corrective septal surgery can be carried out
as early as five to six years of age (33-35). In cases where se-
vere deviated nasal septum led to respiratory distress, inter-
vention during the neonatal period was deemed necessary.
Septal surgery performed in the past years for trans-septal
skull base surgery has demonstrated safety in children above
four years of age (36, 37). Long-term research by Pentz et
al.®® has revealed that 13 of 14 children with uncorrected nasal
septum had significant malocclusion. In our opinion, the age of
the affected children should not hinder surgical intervention
as persistent nasal obstruction from the neonatal period has a
serious effect on craniofacial development.

Our review also demonstrated that the male sex has a high-
er (66%) preponderance to develop nasal septum deformity.
Similarly, a systematic review by Gupta® on rhinoplasty in pe-
diatric patients revealed the male predominance (67%). The
likelihood of trauma in boys as they are more prone to nasal
trauma has been attributed to the male preponderance (6).
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Myriad approaches to address nasal septum deformity have
been documented in the literature; however, there are no stan-
dardized surgical techniques. Among these are endonasal (Cot-
tle, Killian), endoscopic, external, as well as sub-labial approach-
es (7, 11). Akkina et al. (39) divided the surgical approaches into
open and closed and advocated a cartilage-sparing approach.
Several studies favor the endonasal approach to septoplasty for
correction of a deviated nasal septum (9, 15-20).

A conservative endonasal approach has been advocated as a
safe measure during septoplasty. As for surgical techniques,
our review demonstrates conventional endonasal septoplas-
ty in children to be adequate with no revision surgeries doc-
umented. In addition, caution should be exercised when per-
forming nasal septal surgery. The recommended cardinal rules
include reconstructing the cartilaginous septum, preserving
the mucoperichondrium for cartilage regeneration, suturing
the mucoperichondrial flap to prevent implant dislocation, and
avoiding separation of the septum from the upper lateral carti-
lage on both sides to prevent reactive growth effect (40).

The external approach has been documented to negatively
influence the growth of the nasal dorsum length, although it
does not influence nasal or facial growth (33, 34).

As for the incision, hemitransfixion is espoused to be superior
as it is located more anteriorly and therefore is more likely to
include all the problematic blood vessels (20).The usage of a
nasal splint or packing is to be done with caution in children, as
removal of the nasal splint may require sedation or should be
performed in an operating theater. Children may not tolerate
nasal packing as adults do. Only two studies used either nasal
packingor splint in our review (15, 19). Although used religious-
ly in adults, interestingly, a meta-analysis by Titirungruang et al.
(41) has concluded that nasal packing post-septoplasty results
in more unfavorable effects such as respiratory distress, pain,
sleep disturbance, epiphora, dysphagia, and adhesion.

Assessment of the outcome of surgery is deemed impera-
tive; however, a pediatric patient might not co-operate with
conventional assessments such as history taking and physical
examination. Overall, conservative septoplasty has revealed
promising results. In our review, all the seven studies includ-
ed demonstrated positive results. However, assessment of
the outcome was challenging owing to lack of consensus on
indication, surgical approach, as well as varying tools used to
assess the outcome. Outcome assessment can be performed
either via objective or subjective measurements.

Objective assessment in pediatric septoplasty has demon-
strated good outcomes as in our review (9, 15, 17). Various tools
have been employed as a parameter for assessment including
active anterior rhinomanometry, cephalometry, anthropom-
etry, olfactory testing, ciliary beat frequency, saccharin clear-
ance, as well as computed tomography (9, 42). D'ascanio et al.
(15) documented an improvement of 97% (p <0.001) in nasal
breathing resistance at postoperative AAR compared with that
preoperatively. However, objective measurement may not re-
flect satisfaction and is prone to examination bias (43).

Subjective measurement focuses on patient satisfaction via
guestionnaire to assess the quality of life (QOL) pre- and post-
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operatively. QOL assessment encompasses several subjective
perceptions of an individual's emotional, social, and phys-
io-psychological factors (43). Review of QOL following nasal
septal surgery has revealed good outcomes (43). In four (57 %)
studies, the outcome was subjectively evaluated as good. Yil-
maz et al. (18) evaluated the outcome of septoplasty and its
effect on QOL as well as postoperative patient satisfaction us-
ing NOSE and VAS scores. On questioning, both the patients
and their parents reported a significant improvement in NOSE
scores three months after septoplasty compared with preop-
erative scores (p < 0.001), (18). In addition, improvement of the
NOSE score correlated with patient satisfaction (p = 0.003).
We recommend that objective assessment should be used
along with subjective assessment for evaluation and follow-up.

Complications were present in four (57%) studies, although
only minor. Residual symptoms, synechiae, epistaxis, sep-
tal hematoma, and septal abscess are among the mentioned
complications. It is worth noting that no significant distur-
bances in nasal or midfacial growth were documented in any of
the included studies. Similarly, a systematic review on pediatric
rhinoplasty showed no major complications, and no nasal or
midfacial growth defect was mentioned (6). Minor complica-
tions that were present were noted to correspond with sur-
gical indications (6). Martins et al. (16) revealed no evidence
of recurrence or residual or any such complications even after
seven years of follow-up. Long-term follow-up of postopera-
tive patients is vital to assess the effect on craniofacial growth
as well as improvement in QOL. In our review, the duration of
follow-up ranged from three months to nine and a half years.

Although ours is the first systematic review of conventional
pediatric septoplasty, there is an urgent need for further stud-
ies. Standardized surgical techniques and the usage and dura-
tion of nasal splint and nasal packing must be delineated and
consistent assessment of both subjective and objective out-
comes described. These parameters will enable better man-
agement of deviated nasal septum in children.

Limitations

Our review was limited by the number of included studies,
making the provided conclusion difficult. Most of the included
studies could not verify long-term outcomes of conventional
septoplasty, notably the craniofacial disturbance. In addition,
some of the studies included other procedures such as ade-
noidectomy and turbinoplasty, which could have resulted in
improvement in symptoms. Hence, the results should be inter-
preted cautiously, and future comparative studies are warrant-
ed. In this review, there are insufficient data to demonstrate
efficacy, and immense heterogeneity was noted across the
studies included.

Conclusion

Our review has ratified that conventional endonasal septoplas-
ty is an effective and safe therapeutic procedure in children
with no significant short-term effects. However, the quality
of evidence is inadequate to recommend conventional septo-
plasty in children until a better quality study has been com-
pleted. Future long-term studies with a large sample size are
warranted to determine the safety and efficacy of convention-
al septoplasty in children.
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