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Abstract

Introduction: Controversy exists over the optimal age for pediatric nasal surgery due to potential impacts on nasal growth.
Objective: Evaluate functional and quality-of-life outcomes following pediatric nasal surgery.

Methodology: Systematic review of published studies reporting validated functional or QOL outcomes among pediatric nasal surgery patients
under 18 years of age, excluding surgery for craniofacial abnormalities.

Results: 7 studies were evaluated, including 437 patients with an average age of 14.8 years (range 4-18). Improvements were observed via
the Nasal Obstruction Symptom Evaluation (NOSE) score, with significant reductions post-surgery in both functional septorhinoplasty (FSR)
(z=-7.9,p <0.001) and septoplasty (z=-5.9, p <0.001). The QOL measurements also improved as measured by the Glasgow Children’s Benefit
Inventory (GCBI) score (t= 6.1, p < 0.001). VAS EQ5D and Sinus and Nasal Quality of Life Survey (SN-5) improved (5.0 [4.0, 6.3] to 8.0 [8.0, 10.0],

p<0.001; 3.5[2.8,4.3] to 2.0 [1.4, 2.8], p < 0.001) respectively.

Conclusion: Septoplasty and septorhinoplasty improve functional outcomes and QOL in pediatric patients.

Keywords: Nasal surgical procedures; Adolescent; Children; Nasal diseases; Nasal obstruction; Psychological adaptation

Introduction

There is no consensus on the appropriate age to perform
functional or aesthetic nasal surgery in young patients. Despite
the frequent performance of septoplasty and septorhinoplasty,
the outcomes of these surgeries in young patients remain unclear,
even though there has been an increase in such procedures among
these age groups in recent years [1]. As of 2019, a total of 1,777
nasal surgeries have been reported in children under 18 years of
age, thus being the fourth most frequent cosmetic surgery in this
age group [2]. Traditionally, congenital or acquired pathologies
associated with severe obstruction have been used as indications
for surgical correction. Other indications have been the presence
of malignant tumors, dermoid cysts, or complications derived
from acute trauma, hematoma, or septal abscess [3].

When there are no absolute indications, the usual practice has
been to wait until the patient reaches at least 14 years of age in
women and 16 years of age in men to avoid impact on growth
[4]. Several authors have evidenced the functional and life quality
improvement associated with nasal surgery and the low risk
of impact on facial growth in the pediatric population [5-10].
Likewise, with adequate indication, nasal surgery can avoid not
only deformities but also negative functional and psychosocial
effects [11]. The purpose of this research is to perform a systematic
review of studies evaluating validated functional or QOL outcomes
in children and adolescents undergoing functional nasal surgery.

Methodology

A systematic review study was performed. This involved a
search for studies between 01-01-2000 to 01-01-2024 evaluating
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functional or quality of life outcomes following nasal surgery
among pediatric patients less than 18 years old. The search was
limited to the last 24 years to ensure that the included studies
were both relevant and representative of recent evidence. The
timeframe was chosen because it aligns with the period during
which nasal surgery has become increasingly prominent and
advanced in the field of surgery.

The inclusion criteria for the systematic review encompassed
studies with observational design characteristics, including
cohort, cross-sectional, cases-controls studies, analytical designs
such as randomized controlled trials, quasi-experimental studies,
and other systematic reviews. Studies were selected if they were
published in Spanish, English, Portuguese, French or German and
on a target population of patients aged 1 to 18 years. Patients with
a history of cleft palate or facial malformation were excluded,
as well as non-clinical studies, letters to the editor, and expert
opinions.

Data for the systematic review were extracted from
primary studies published in the following databases: PubMed,
ClinicalKey, TRIP, ScienceDirect, and Embase, using PICO question
and keywords set in MESH terms: Nasal Surgical Procedures,
Adolescent, Child, Nose diseases, Nasal Obstruction, Psychological
Adaptation [Annex 1,2]. MESH definitions categorized nasal
surgical procedures to encompass operations on the nose
and nasal cavity, which includes septoplasty and functional
septorhinoplasty. The primary outcome was the measurement of
a validated nasal outcome measure, with the secondary outcome

Table 1: Studies included in the analysis.

of a standardized measure of quality-of-life or psychological
function [Annex 3]. This research protocol was approved by the
ethics committee of the Santa Fe de Bogota Foundation.

Prospero Register: CRD42021248058

Data from search and selected articles were obtained
independently by two reviewers using a predefined extraction.
The COVIDENCE tool based on the PRISMA statement was used
for systematic reviews. The bias assessment of each study was
performed using the Robins 1 tool, classifying it as: “low risk”,
“high risk” or “unclear risk” [12]. Each phase was performed by
two reviewers independently and any disagreement was resolved
by a third reviewer. The methodological quality of this review was
assessed using the GRADE scale [13].

Results

In the initial search across various databases using selected
MESH terms, we identified 832 studies After removing 68
duplicates, we were left with 763 studies. Based on the abstracts
of each study, 735 articles did not meet the inclusion criteria.
Thus, the full-texts versions of 26 articles were evaluated for
eligibility. Of these, 7 studies had interventions that did not align
with the objective of this review, 5 did not involve the target
population, 4 lacked defined objective results, 2 included an adult
population, and 1 did not meet the study design included in our
review (Figure 1). Therefore, a total of 7 studies were included in
the analysis of this systematic review (Table 1).

Outcome measure-
Authors Year Type of Study Type of surgery Number of participants | Age range of patients G Follow-up time
ments
Glasgow Children’s Ben-
Retrospective efit Inventory (GCBI) -
K., Anderson; et al. 2016 septoplasty surgery 29.(13F-16 M) 5-16 years (11.2 years) o . . 2 years
cohort study Paediatric Quality of Life
Inventory (PedsQL)
136. (42 F-94 M)
Septoplasty and 52 Septoplasty (10 F -
Manteghi, Alexander; Prospective cohort Nasal Obstruction Symp-
2018 functional septorhi- 42 M) 12 - 18 years 1 month - 2.7 years
etal. study tom Evaluation (NOSE)
noplasty (FSR) 84 Septorhinoplasty (32
F-52M)
Nasal Obstruction Symp-
tom Evaluation (NOSE),
Retrospective Functional Septo- EuroQol 5-Dimension
Fuller, Jennifer; et al. 2018 39.(20F-19 M) 7-18 years 2-24 months
cohort study rhinoplasty Health Assessment
(EQ5D), peak nasal
inspiratory flow (PNIF)
Retrospective Sinus and Nasal Quality
VS, Lee; etal. 2016 Septoplasty 28.(9F-19M) 13-20 years 44 days
cohort study of Life Survey (SN-5)
septoplasty and
. Prospective cohort bilateral inferior Nasal Obstruction Symp-
Kawai et al 2021 . . 38 11-20 years . 2 months
study turbinate reduction tom Evaluation (NOSE)
surgery
i Prospective cohort Nasal Obstruction Symp-
Yilmaz 2014 Septoplasty 35(11F-24M) 13,4 £ 2,8 years . 1 year
study tom Evaluation (NOSE)
Septoplasty and
Prospective cohort Nasal Obstruction Symp-
Din, H. et al. 2020 functional septorhi- 132 (42F - 94M) 15.7 + 2.1 years 1-32.4 months
study tom Evaluation (NOSE)
noplasty
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Figure 1: Article selection process.
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Characterization of the study population

Altogether, the 7 studies included a total of 437 participants,
with a sex distribution of 65% men and 35% women. The average
age of the participants was 14.80 years, with an age range
from 4 to 18. The scales used to evaluate the outcomes related
to improvement in terms of quality of life were NOSE, Glasgow
Children’s Benefit Inventory (GCBI), Paediatric Quality of Life
Inventory (PedsQL), EuroQol 5-Dimension Health Assessment
(EQ5D), Sinus and Nasal quality-of-life survey (SN-5) and the
Visual Analogue Scale (VAS) [14 -17]. In our systematic review,
the study titled “Improvement in Quality of Life after Septoplasty
in Children: A Systematic Review” was excluded because, when
subjected to the “AMSTAR-2" critical appraisal tool for systematic
reviews of health intervention studies, it was determined to have
critically low confidence in its results.

AMSTAR-2 is a robust tool for assessing the methodological
quality of systematic reviews, and a low rating in this evaluation
indicates significant problems in the study’s design, execution, and
reporting. These problems may include biases in study selection,
lack of rigor in evaluating the quality of included evidence, and
deficiencies in synthesizing the results. Including a study with
such methodological deficiencies could compromise the integrity
and validity of our conclusions, potentially leading to erroneous
or unfounded conclusions. Therefore, to ensure the robustness
and reliability of our systematic review, we decided not to include
this review [18].

In the study by K. Anderson, etal. which focused on septoplasty
in patients aged 16 years or younger, the authors evaluated
health-related quality of life (HRQoL) outcomes using the Glasgow
Children’s Benefit Inventory (GCBI) and Paediatric Quality of Life
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Inventory (PedsQL) tools and found that there was a statistically
significant improvement in HRQoL following septoplasty, mostly
in the physical subscore (The mean total GCBI score (t = 6.1, P
< 0.001) and all subscore (emotion subscore: t = 5.2, P < 0.001;
physical subscore: t = 6.8, P < 0.001; learning subscore: t = 6.8, P
< 0.001; vitality subscore: t=4.9,P<0.001)). In addition, patients
who had a greater degree of nasal obstruction experienced greater
benefit from undergoing the septoplasty procedure. Overall, the
authors recommended including the pediatric patients in the
decision-making process to achieve better results Likewise, they
found that patients who wanted surgery had a greater increase
in HRQoL compared to those who did not want to undergo it,
concluding that the opinion of the patient should be included
whenever possible when making the decision to perform or not
perform the procedure [14].

In the study conducted by Manteghi, et al. which focused
on septoplasty and functional septorhinoplasty among patients
aged 18 years or younger, the authors evaluated pre- and post-
operative quality- of-life (QOL) outcomes using Nasal Obstruction
Symptom Evaluation (NOSE) tool.
statistically significant decrease in NOSE scores between pre-
to post- operative stages in both surgeries (FSR: (z = -7.9 p <
0.001) and septoplasty: (z = -5.9, p < 0.001)). However, a greater
median change in FSR (U=1521,Z =-2.4, p = 0.02) was observed.
Additionally, the authors were not able to reach conclusions
regarding patients younger than 13 years of age due to the lack
of patients [15].

Their results showed a

In the study by Fuller, ], et al. involving patients aged 18
years or younger who underwent functional septorhinoplasty,
the authors evaluated disease-specific quality of life, global health
related quality of life (HRQoL) and an objective measure of nasal
airflow, using the Nasal Obstruction Symptom Evaluation (NOSE)
scale, the EuroQol 5-Dimension Health Assessment (EQ5D),
and peak nasal inspiratory flow (PNIF) tools. They found that
NOSE scores significantly decreased in the post-operative (p <
0.001), EQ5D VAS score was significantly higher compared to the
baseline score (p = 0.056). Further, the PNIF score was clinically
and significantly better post-operatively (p = 0.006). The authors
found no sex-based differences [19].

In the study by V.S. Lee, et al. on pediatric patients undergoing
septoplasty, the authors evaluated sinus and nasal- specific
quality-of-life using the Sinus and Nasal Quality of Life Survey (SN-
5) tool and found that the SN-5 and VAS scores were significantly
improved from pre- and post-septoplasty ((3.5 [2.8, 4.3] to 2.0
[1.4,2.8], p <.001) and (5.0 [4.0, 6.3] to 8.0 [8.0, 10.0], p<.001),
respectively). They also found that overall score improvement
was greater in females compared to males (-1.8 [-2.6, -1.6] vs
-1.0 [-1.6, -0.2], p = .01). However, there were not statistically
significant differences by age or surgical approach [20].

In the study by Kawai et al is evaluated the NOSE scale for

pediatric nasal obstruction. Includes patients with mean age of
15.4 years: Patients who underwent septoplasty and bilateral
inferior turbinate reduction and random sample of patients with
non-rhinologic complaints who did not undergo surgery.

Among the patients who underwent septoplasty and turbinate
reduction, mean NOSE scores declined significantly from 96.7
(SD 6.2) during the preoperative period to 8.8 (SD 7.8) during
their post-operative evaluation (mean difference = -87.9; 95%
Cl: -84.5, -91.3; P <.001). Similar improvements were observed
across age groups. Most patients reported no symptom or very
mild symptoms of nasal obstruction symptoms septoplasty in
combination with turbinate reduction. They found that the NOSE
instrument has adequate test-retest reliability and internal
consistency reliability. Internal consistency reliability using
Omega and maximal reliability H was well above recommended
standards [21].

In the study by Din a cohort of 136 pediatric patients
between the ages of 8 and 18 years (15.7 +/- 2.1) who underwent
septoplasty or functional septorhinoplasty from January 2013 to
January 2017 was evaluated. The authors used the NOSE scale
preoperatively and postoperatively, with a mean follow-up time of
3.6 +/- 5.1months (1month-2.7years). Most participants reported
a change in NOSE scores pre- to postintervention, indicating an
improvement in nasal obstruction with a significant stadistically
difference in scores pre surgery (median = 75) to post surgery
(median = 20) (Z=11,P <.001) [22].

In the study by Yilmaz evaluated patients aged 16 years or
younger who underwent functional septoplasty, the authors
evaluated using the Nasal Obstruction Symptom Evaluation
(NOSE) scale. The average NOSE scores at the beginning, and 3-
and 12-months post-surgery were 71.0 + 18.9, 22.6 + 19.7, and
23.7 £ 22.8, respectively. There was an improvement in the NOSE
score at 3 months following septoplasty. The difference between
the scores before and after the operation was highly significant
(p < 0.001). In 14 patients, the NOSE score reached the value of
0, while 12 patients reported a maximum subjective satisfaction
of 10 on the visual analogue scale (VAS) at the last follow-up [23].

Biases included in studies

The following domains were evaluated in the 7 included
studies: confounding bias, patient selection bias, intervention
classification selection, incomplete data bias, treatment deviation
bias, outcome measurement bias, and bias in the selection of
reported results. The studies generally demonstrated a low risk
of bias across most domains. However, moderate to high risk
of bias were observed in the domains concerning missing data
and outcome measurement (Figures 2 & 3]. The domain of bias
assessment for outcome measurement was the most affected,
stemming from the various tools used to evaluate the functional
involvement.
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Annex 1: Search table on anatomical and functional implications.
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Annex 2: Search table on psychological implications.
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Annex 3: Variables.
Variable Type of Variable Effect Measures
Number of patients who presented the outcome Quantitative: Discrete Mean difference. Standard Deviation
Number of patients who didn’t present the outcome Quantitative: Discrete Mean difference. Standard Deviation
Type of surgery performed Qualitative Proportion. Relative Risk. Odds ratio
Age Quantitative: ratio Mean difference. Standard Deviation
Sex Qualitative: dichotomous Proportion. Relative Risk. Odds ratio
Personal background Qualitative: Nominal, polytomous Proportion. Relative Risk. Odds ratio

Annex 4: Eligibility Criteria.

Trip Pubmed Clinical key S;ii:::te Embase
INCLUSION LANGUAGE (ENGLISH, SPANISH,
CRITERIA PORTUGUESE, FRENCH)
YEAR (LAS 20 YEARS)
FULL TEXT AVAILABILITY
TS‘;-P[]]ED(;F ECARCT mesh mesh mesh mesh mesh
SYSTEMATIC REVIEW
META-ANALYSIS
CASE-CONTROLS
COHORTS
TOTAL
Discussion patients 16 years of age and older, which aimed to evaluate

Among the seven studies included in this systematic
review, multiple scales for the assessment of pre- and post-
surgical functionality were used, which presents challenges
for the comparison of outcomes between the selected studies.
Nevertheless, it was demonstrated that all the scales employed
are valid for the evaluation of functional outcomes. There are not
many studies in the pediatric population that compare functional
scales; for example, Rolf Haye et al. conducted a study involving

both versions of the NSQ in patients undergoing septoplasty to
determine the accuracy of the instrument and its ability to detect
changes in pre-and post-operative symptoms [16].

Consequently, the Nasal ASymptom Questionnaire (NSQ)
demonstrated high accuracy in evaluating nasal symptoms and
the capacity to detect changes in symptoms after either short- or
long-term nasal surgery [16].
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Meanwhile, in a study involving patients over 18 years
of age, Shukla R et al. compared the use of the NOSE scale vs.
Visual Analogue Scale (VAS) pre- and post-surgically to assess
functionality in patients who underwent septoplasty. The
results showed that both scales are valid for the assessment of
functionality. However, the NOSE scale scores reflected greater
improvement, and a higher rate of patient satisfaction compared
to VAS [17]. Although the studies on pediatric nasal surgery with
outcome measurements are not numerous, the existing ones
show favorable functional results. Notably, comparisons between
different age groups or surgical approaches (open versus closed)
did notyield significantdifferences in outcomes [20]. Furthermore,
the presence of a confounding variable like allergic rhinitis did not
significantly affect the NOSE scores [15]. Additionally, one study
highlights that nasal surgery can safely be performed in pediatric
patients using conservative techniques that avoid disruption of
key structures such as growth centers [19].

Even though the NOSE was initially developed and validated
in adults, in at least two cases this tool has shown strong reliability
and internal consistency [15,21]. Recent studies have shown that
the NOSE scale is both valid and reliable and can be incorporated
as a tool to evaluate quality of life among pediatric patients
undergoing septoplasty or functional septorhinoplasty [18,21].
While controversies persist about performing nasal surgery on
patients of an early age, studies on functional results showed no
significant differences across pediatric age ranges. Moreover, the
pediatric patient’s motivation and willingness to undergo surgery
have positively influenced postoperative outcomes, suggesting the
importance of their active participation in the decision to perform
the procedure [14]. In terms of psychological involvement, at least
one study has indicated high scores in postoperative assessments
of physical and psychological health in both self- reports and
parent/representative reports [14]. Yet, the psychological aspect
has so far been examined primarily in adult patients and is still an
area to be explored in younger patients.

In the evaluated studies, Anderson et al were the only to
evaluate the psychological outcome, which is consistent with
the scarcity of literature on the psychological aspects of nasal
surgery, especially on pediatric patients [14]. It is not yet clear
how and to what extent a patient benefit psychologically from
a septorhinoplasty [24]. However, it has been observed that the
positive effect of the operation on the patient’s body image and the
perception of the corrected body part become evident 3 months
after the operation and is maintained for more than 2 years after
the procedure [24,25]. Mental health can condition the patient’s
perception of the septorhinoplasty’s result and so the psychology
of patients is a key factor that must be considered before any
surgical procedure such as septorhinoplasty is performed
[26]. The literature describes several personality traits that are
considered unfavorable to cosmetic surgery. These include being
overly demanding, overly flattering, privacy-insistent, obsessive,
perfectionists, and addicted to the operating room [24,25]. These

008

characteristics can become challenging to identify and are unlikely
to be observed in young patients.

Among the limitations of the study are the inclusion of
literature published in Spanish, English, Portuguese, French or
German only. In addition, the primary studies lacked a universal
measurement tool and nor standardization of the results, which
precluded quantitative analysis such as meta-analysis. This
underscores the necessity for a validated tool to objectively assess
the functional and psychological outcomes of nasal surgery.
Furthermore, the heterogeneity in pediatric population’s body
development complicates the standardization of results. Finally in
evaluating articles for bias, two were found to have high probability
of bias in domain #6, related to the outcome measurement tool.

Conclusion

From this systematic review, we conclude that early nasal
surgeries in pediatric populations yield favorable subjective
results regarding improvement in functionality. However, there is
no consensus regarding the use of a general scale to assess these
outcomes within this population. Thus, it is essential to carry out
new primary studies that can determine the possible outcomes,
after nasal surgery, as well as the standardization of a scale that
allows their assessment in pediatric patients. Finally, regarding
the psychological impact, we found that involving children in
the decision-making process for early surgical treatment is
associated with better psychological outcomes.
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