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ABSTRACT

Objective: Extracorporeal septoplasty (ECS) is a surgical technique used to address severe nasal septal deviations, especially
in patients in whom in situ septoplasty (ISS) is insufficient. This systematic review assesses the efficacy, safety, and clinical out-
comes of ECS techniques, including conventional and modified ECS methods.

Data Sources: PRISMA-compliant systematic search of PubMed, Scopus, Web of Science, and Embase.

Methods: Studies on ECS techniques were included. Eligibility criteria were established using the PICOTS framework. Study
quality was assessed using the Cochrane Risk of Bias 2 tool and the Newcastle-Ottawa Scale. Functional and aesthetic improve-
ments were primary outcomes, while complication rates represented secondary outcomes.

Results: Twenty-two studies (retrospective, prospective, and RCTs) met the inclusion criteria. ECS was associated with signifi-
cant functional improvement, as assessed by nasal obstruction scores measured by NOSE scores, acoustic rhinometry, and rhin-
omanometry. Aesthetic results were also satisfactory, with a significant improvement in the nasofrontal angle, nasolabial angle,
and the tip projection index, as well as good patients' satisfaction. Complications were rare, with few cases of septal perforation,
graft resorption, or residual nasal obstructive symptoms. Evidence strength was limited considering the majority of included
studies were retrospective, with inherent bias risks, small sample sizes, and inconsistent follow-up durations.

Conclusions: ECS may be a successful and safe method for severe septal deviation correction, providing functional and aesthetic
results with a low complication rate. More high-quality, multicenter RCTs with long-term follow-up will be required for a stand-
ardization of surgical protocols and outcome measures.

Level of Evidence: 2.
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1 | Introduction

Extracorporeal septoplasty (ECS) is a common surgical tech-
nique for the repair of extensive septal deformations in patients
where intracorporeal or in situ septoplasty (ISS) does not achieve
adequate structural adjustment and functional improvement
[1-3]. This technique involves total excision of the septal carti-
lage, followed by reshaping and reinsertion, allowing for precise
alignment and stabilization of the nasal framework [4-6]. ECS
has been demonstrated to be especially beneficial in patients
with severe caudal septal deviations, post-traumatic deformi-
ties, and congenital abnormalities where previous methods may
leave behind residual obstruction or deviation [7, 8].

In recent years, several changes in ECS techniques have been
put forward to increase postoperative stability, limit compli-
cations, and improve both functional and aesthetic results. To
improve long-term results, innovation has focused on graft rein-
forcement techniques, suture fixation methods, and absorbable
plates for providing structural support [9-11]. Modified ECS
approaches have outperformed traditional ECS methods in this
regard by decreasing the capacity of graft warpage, decreasing
the incidence of postoperative septal deviation, and optimizing
nasal air flow [12]. In addition, studies on the comparison of
ECS to ISS suggest that ECS may provide better functional and
aesthetic results in the long term, especially in cases where ex-
tensive septal correction is necessary [7, 12].

Even with these enhancements, graft resorption, septal perfo-
ration, and donor site morbidity are ongoing challenges of ECS,
leading to continued investigation into the best modification
and fixation techniques [8, 10]. Functional results after ECS are
often assessed according to nasal obstruction symptom evalua-
tion (NOSE) scores, acoustic rhinometry, or rhinomanometry,
whereas aesthetic outcomes are determined through various an-
thropometric analyses and satisfaction surveys answered by the
patient [8, 9, 11].

This systematic review is to evaluate the efficacy, safety, and
comparative outcomes associated with ECS techniques, under
both standard and modified methods. This review aims to pro-
vide current knowledge and insight regarding ECS technique
and outcomes, presents the latest literature synthesized, inves-
tigates potentially optimal ECS modifications, and compares
their efficacy to septoplasty alternatives, alongside complica-
tions, functional performance, and long-term surgical efficacy.

2 | Methods

This systematic review was reported in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines [13] and was organized using
the PICOTS framework (Population, Intervention, Comparator,
Outcomes, Timing, and Study Design) to facilitate a complete
and transparent assessment of the available ECS techniques. This
protocol report was registered in Open Science Framework—
OSF Public Registry, registry reference DOI https://doi.org/10.
17605/0OSF.I0/JC9TU (Center for Open Science, Charlottesville,
VA, USA); the complete protocol is available at osf.io/jc9tu (ac-
cessed February 9, 2025).

2.1 | Search Strategy

We performed a systematic literature search of the main medi-
cal databases—PubMed, Scopus, Web of Science, and Embase—
to identify relevant studies. No limitation time was adopted to
include all potentially relevant studies. Search terms included
“extracorporeal septoplasty,” “ECS techniques,” “nasal sep-
tum deviation,” “functional septorhinoplasty,” and “aesthetic
rhinoplasty.” Boolean operators (AND/OR) helped narrow the
search. In particular, we applied the following search syntax
(“Septoplasty” [MeSH| OR “Extracorporeal Septoplasty” [All
Fields] OR “External Septoplasty” [All Fields] OR “Cartilage Graft
Septoplasty” [All Fields] OR “Septal Reconstruction” [All Fields])
AND (“Nasal Obstruction” [MeSH] OR “Deviated Nasal Septum”
[MeSH] OR “Nasal Septum” [MeSH] OR “Septal Deformity” [All
Fields] OR “Nasal Deformity” [All Fields]) AND (“Treatment
Outcome” [MeSH] OR “Surgical Procedures, Operative” [MeSH]
OR “Postoperative Complications” [MeSH| OR “Recurrence”
[MeSH] OR “Surgical Revision” [MeSH]).

Reference lists of included articles were also manually screened
for additional relevant studies. The search was restricted to
English language and to peer-reviewed articles.

Inclusion and exclusion criteria were determined using the
Population, Intervention, Comparator, Outcomes, Time Frame,
Setting (PICOTS) framework [14]:

« Population (P): Patients who underwent extracorporeal septo-
plasty for severe nasal septal deviations (with functional and/
or aesthetic complaints). Studies of pediatric populations or
subjects with craniofacial syndromes were excluded.

« Intervention (I): ECS methods, namely conventional and
modified approaches [4-6, 9].

« Comparator (C): Cohorts comparing ECS with in situ septo-
plasty (ISS) were accepted [12], but cohorts that evaluated
ECS with no control group were also considered if they re-
ported preoperative versus postoperative endpoints.

o Outcomes (O): the main outcome was functional im-
provement (e.g., compare anthropometric measures, nasal
obstruction symptoms, NOSE score, and acoustic rhinome-
try), and aesthetic outcomes (e.g., compare anthropometric
measures like nasolabial angle, nasofrontal angle, and tip
projection index) [8, 9]. The secondary outcomes were sur-
gery complications (such as graft resorption, perforation,
infection) [10].

« Time (T): Studies with a postoperative follow-up of
<3months were excluded. Where available, long-term fol-
low-up data were prioritized.

« Study Design (S): Any study design was considered eligible
except for case reports, reviews, meta-analyses, and editori-
als that were excluded from the present work.

2.2 | Study Selection and Data Extraction

We observed the absence of uniform criteria for severe devia-
tion across studies, with each author using its own clinical or
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radiologic thresholds for ECS eligibility. In addition, there was
no consistency in reporting surgeon experience, ECS technique,
follow-up time, or outcomes.

Titles and abstracts were screened for relevance to the eligibil-
ity criteria by two independent review authors (M.L. and A.M.).
In order to maximize inclusion, we assessed all articles that
were deemed eligible by at least one reviewer for full-text eval-
uation. Full-text articles were obtained and independently as-
sessed by the same reviewers, with disagreements resolved by a
third reviewer (P.C.). A standardized extraction form was used
to extract data on study design, sample size, demographics, ECS
technique, outcomes, complications, and follow-up duration.

2.3 | Risk of Bias and Quality Assessment

We assessed the risk of bias using the Cochrane Risk of Bias 2
(RoB 2) tool for randomized controlled trials (RCTs) [15] and the
Newecastle-Ottawa Scale (NOS) for observational studies [16].
These tools enabled us to create a comprehensive assessment of
several key bias domains.

The GRADE system [17] was reviewed to assess the overall qual-
ity of studies.

2.4 | Data Synthesis and Statistical Analysis

A qualitative synthesis was conducted summarizing functional,
aesthetic, and safety outcomes associated with reported ECS
techniques. Due to heterogeneity in surgical techniques, out-
come measures, and study designs, a formal meta-analysis was
not planned a priori or performed a posteriori. Rather, it pro-
vided a descriptive synthesis of data, with written emphasis on
trends in functional improvement, aesthetic benefit, and compli-
cation/recurrence rates between ECS variations.

3 | Results
3.1 | Study Characteristics

This systematic review included 22 studies published between
2005 and 2024, including 3761 patients, with study sample sizes
ranging from 7 to 2119 patients (Figure 1). The studies were con-
ducted in 13 different countries: the USA, Turkey, Italy, China,
South Korea, Germany, Brazil, India, UK, Spain, Greece, Iran,
and Switzerland, reflecting a geographically heterogeneous as-
sessment of ECS techniques (Table 1). Gubisch et al. reported the
largest study cohort in 2005 with 2119 patients, while the smallest
sample size was found in the work of Most [18] with 23 patients.
The study designs of the included studies varied, including retro-
spective [4-6, 8, 10, 11, 18-29], prospective [9, 30, 31] and RCTs
[7,12]. Duration of follow-up varied from 6 months to 6years.

3.2 | Functional Outcomes

We observed substantial heterogeneity across studies included
regarding the severe septal deviation definition, ECS technique

variations, surgeon experience levels, types, and timing of
outcome parameters. Pooled analysis for 5/22 studies (n=240
patients) reported NOSE outcomes changing from 72.2+17.6
to 20.0+15.9 postoperatively. Instead, 4/22 studies, including
190 patients, reported VAS obstruction reduction from 4.8 +2.5
to 3.2+2.0. Average follow-up period ranged from 6months
to 6years, and most of the articles considered both functional
(NOSE, VAS, acoustic rhinometry, etc.) and aesthetic (VAS)
results. 5/22 studies reported additional procedures performed
alongside ECS, including turbinate reduction [6, 7, 11, 18, 25],
functional endoscopic sinus surgery [6, 7], and bilateral turbi-
nates fracturing [25]. The majority of ECS was carried out with
autogenous septal cartilage.

3.3 | ECS Techniques

The studies encompassed a broad range of extracorporeal sep-
toplasty (ECS) techniques, which were divided into modified
ECS, traditional ECS, and comparative ECS approaches. Most
of the studies centered on modifications designed to improve
structural stability, functional outcomes, and decrease compli-
cations. Many modifications were made for better fixation tech-
niques, strengthening of cartilage grafts, and improvement of
long-term nasal patency.

Surowitz et al. [4] instituted a reinforcement technique show-
ing statistically significant long-term improvement in nasal ob-
struction, and Kayabasoglu et al. [5] presented a new adjustment
that intended to improve stability and reduce repeat surgeries.
Loyo et al. [6] advanced grafting techniques for aesthetic and
functional improvement. Marangi et al. [9] incorporated NOSE
scores with acoustic rhinometry to validate the postoperative
differences in a combined subjective and objective assessment.

Innovative ECS approaches were explored in several studies.
Persichetti [29] provided important long-term functional and
structural outcomes data at 6years’ follow-up. Rezaeian et al.
[23] reported a keystone suturing technique to increase the sta-
bility of septal cartilage reconstruction. Most [18] and Wilson
and Mobley [20] explored modifications for anterior reconstruc-
tion and simplified fixation, respectively.

In contrast, additional studies evaluated conventional ECS tech-
niques, yielding useful preliminary data for contrasting out-
comes between traditional and modified ECS methods. Gubisch
[21] performed a large retrospective review of 2119 patients,
providing an overview of standard ECS complications and out-
comes. Demir et al. [10] prospectively studied 55 patients, not-
ing the safety profile of traditional ECS with low complication
rates. Mun et al. [8] provided a thorough assessment of aesthetic
outcomes, including objective measurements like nasofrontal
angle, nasolabial angle, and tip projection index.

Comparative studies were vital to assess how ECS stacked up
against other methods. Gode et al. [12], Lee and Jang [19], and
Jang and Kwon [27] compared ECS directly with in situ or con-
ventional septoplasty and generally concluded that ECS is supe-
rior concerning both functional and aesthetic outcomes. Hacker
et al. [25] provided a broader comparison of different rhinoplasty
techniques, including ECS.
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FIGURE1 | PRISMA flowchart for the study selection process of the present systematic review.

Repeatedly, these studies focused on specific applications or pa-
tient groups. Tian et al. [7] performed an RCT with extended
follow-up, while Migliavacca et al. [30] and Pradhan et al. [31]
investigated modified ECS approaches in different geographical
areas. Serna and Tapia [26] and Kantas et al. [22] explored ECS
applications for specific nasal deformities.

3.4 | Functional Outcomes and Aesthetic
Outcomes

The NOSE score was the most widely used metric of outcomes
[4, 7-10, 12, 30, 31]. This provided a standardized measure
of patient-reported nasal obstruction symptoms, allowing
for comparisons between different studies. Also, many stud-
ies included objective assessments of airflow either using
acoustic rhinometry or rhinomanometry [7-10, 24, 27, 28].
These methods provided an objective nasal patency and re-
sistance measurement to supplement the subjective NOSE
scores. This combination of subjective as well as objective
measures enabled a comprehensive examination of functional

improvements after ECS. Most studies [4-9, 12, 22, 25, 27, 30]
assessed patient satisfaction with functional outcomes using
various questionnaires. Our emphasis on patient-reported
outcomes emphasizes the patient's perspective in their as-
sessment of surgical success. As for the aesthetic outcomes,
all the studies included in this review evaluated post-surgical
results, indicating the twofold functional-aesthetic objectives
of ECS. However, most studies [7-10, 12, 22, 25] obtained ob-
jective measures of nasal geometry changes by the application
of anthropometric analyses including nasofrontal angle, naso-
labial angle, tip projection index. These numerical evaluations
provided a consistent method of assessing aesthetic outcomes.
One other commonly applied approach to assess aesthetic out-
comes was through subjective evaluation by surgeons [4-6,
8,9, 12, 23, 26, 29]. This established approach made use of
senior clinicians' experience and expertise in making subjec-
tive judgments on aesthetic improvement. In a considerable
number of the relevant studies [4-9, 12, 22], the assessment
of aesthetic results was based on the patient's satisfaction-
media value was achieved by optimal results, indicating their
great role in successful procedure performance. Some of the
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studies used more complex or specialized assessment method-
ologies. Persichetti [29] also performed a long-term follow-up
that gives information about the stability of aesthetic results
over time. Rezaeian et al. [23] considering the aesthetic as-
pect of their new keystone suturing technique, Gubisch [21]
performed a large-scale evaluation of aesthetic outcomes in a
sizable patient cohort. Comparative studies (e.g., Gode et al.
[12] and Lee and Jang [19]) were especially helpful in con-
textualizing the aesthetic results of ECS for other septoplasty
techniques. Overall, they concluded that ECS was superior in
terms of achieving desirable aesthetic results, especially in
cases of severe septal deviation.

3.5 | Comparative Effectiveness and Safety Profile

Gode et al. [12] conducted a randomized controlled trial (RCT)
comparing ECS to in situ septoplasty (ISS) directly, providing
high-level evidence in support of the benefits of ECS. They
showed better functional and aesthetic results in ECS, with
better nasal obstruction relief and better postoperative nasal
symmetry than ISS. ECS was therefore strongly supported
in this study, particularly in cases of severe septal deviations
where traditional in situ techniques may be inadequate. Lee
and Jang [19] and Jang and Kwon [27] also performed com-
parative studies confirming the results from Gode et al. [12].
The studies on ECS consistently demonstrated superior results
over standard techniques of septoplasty, particularly for com-
plex, obstructive deformities. Hacker et al. provided a com-
prehensive comparison of all types of rhinoplasties as well as
ECS [25], placing ECS in the context of other rhinoplasty tech-
niques. The safety of ECS was extensively studied in different
studies. Gubisch [21] with its 2119 patient cohort, however,
the authors showed very few (5%-7%) minor complications,
giving strong and relevant information on ECS safety. Demir
et al. [10] performed a prospective study of 55 patients and
highlighted low complication rates with ECS. Persichetti [29]
and Rezaeian et al. [23] also reported positive safety findings,
with low rates of adverse events and the absence of significant

septal perforation and graft resorption, and persistent nasal
obstruction. The complication rates varied by surgical ap-
proach (2.9%-7.3%); Gubisch [21]. Many reported complica-
tions were minor and treatable, ranging from transient edema
to mild asymmetries. Migliavacca et al. [30] demonstrated
high patient satisfaction and low rates of post-operative com-
plaints and indirectly supported the safety profile of ECS by
focusing on quality-of-life outcomes. To overcome this point,
long-term studies with extended follow-up periods have ad-
dressed the long-term safety and stability of ECS. Persichetti
[29] with 6-year follow-up and Tian et al. [7], with a 2-year fol-
low-up, both showed sustained good outcomes and few long-
term complications. These results suggest that the effects of
ECS are durable and that the procedure does not carry new
substantial long-term risks. Notably, experimental studies
involving modified ECS techniques, like Surowitz et al. [4],
Kayabasoglu et al. [5], and Loyo et al. [6], also had a favorable
safety profile for their novel approach. This indicates that even
with the progress and refinement of ECS techniques, they are
still performed with a great degree of safety.

3.6 | Pooled Outcomes and Quantitative Analysis

We performed a pooled analysis on 5 studies [4, 5, 7, 18, 30],
including a total of 240 patients to assess the effect of surgi-
cal intervention on NOSE scores. The NOSE score was sig-
nificantly decreased at follow-up based on the meta-analysis
fixed-effects model, with a pooled mean difference of 49.6
(95% confidence interval (CI), 44.6-54.6; Z=23.4; p<0.001)
(Figure 2). Substantial heterogeneity among the studies was
found (Q=167.32, df=4, p<0.001; I?’=97.6%), which is sug-
gestive of high dissimilarity.

For VAS obstruction scores, we performed a pooled analysis
of 4 studies [4, 12, 20, 27] comprising 190 patients. No signifi-
cant difference was observed in the VAS obstruction scores be-
tween pre- and postoperative evaluations with a pooled mean
difference of —0.01 (95% CI, —0.39 to 0.37; Z=—0.05; p=0.958)

Two-arm Plot of Pre- and Post-operative NOSE Scores with ANOSE

o—— ® Pre-operative NOSE

Surowitz et al. |

A=47.1 ® Post-operative NOSE
Kayabasoglu et al. | - A=55.0 b
Tian et al. A=57.1
Most et al. A=623
Migliavacca et al. | A=41.7
0 20 40 60 80 100

NOSE Score (Mean + SD)

FIGURE2 | Pooled outcomes of NOSE scores at follow-up.
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Two-arm Plot of Pre- and Post-operative VAS Scores with AVAS
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FIGURE 3 | Pooled outcomes of VAS obstruction scores at follow-up.

according to the fixed-effects model (Figure 3). Importantly,
heterogeneity between studies was very high (Q=475.18, df=3,
p<0.001; I?=99.4%), indicating large variability in study design
and characteristics of patients.

3.7 | Risk of Bias Assessment

We acknowledged an increased risk of selection and infor-
mation bias inherent in the studies included in our dataset,
given the predominance of retrospective studies, which limits
the overall evidence level. Compared to retrospective stud-
ies, RCTs were less prone to selection bias, because patients
were subjected to randomization, as can be appreciated in
Supporting Information; however, retrospective studies are
by nature at higher risk for selection bias. Blinding was also
problematic among most surgical studies, as it was not pos-
sible owing to the nature of interventional studies; hence,
performance bias was difficult to prevent. Detection bias was
variable: studies using objective outcome measures such as
NOSE scores, rhinomanometry, and acoustic rhinometry had
a lower risk of this bias than those dependent upon subjective
measures. Follow-up duration and participant retention were
reviewed to evaluate attrition bias; longer follow-up periods
resulted in a lower risk of bias. We examined reporting bias
by reviewing outcomes for clarity and completeness. Quality
of evidence was high for well-conducted RCTs, moderate for
well-designed prospective studies, and low for retrospective
studies with methodological limitations.

4 | Discussion

This systematic review of 22 studies supports the efficacy of ex-
tracorporeal septoplasty (ECS) for the management of severe
septal deviations. However, the quality of evidence was a major
limitation, considering that most of the included studies (17/22)
[4-6, 8, 21, 22, 26] were retrospective study designs. This meth-
odological weakness introduces a higher risk of selection and

information biases, thus reducing the strength and generaliz-
ability of our conclusions. In addition, the surgical indications
for ECS remain an important point of debate.

We found no uniform criteria for ECS candidacy, with most
studies including patients with severe caudal septal deviations,
post-traumatic deformities, and complex nasal anatomy.

Although some authors such as Surowitz et al. [4] and
Kayabasoglu et al. [5] proposed specific indications for ECS in
severe anterior deviation or failed prior septoplasty, this was not
universally accepted.

The only randomized controlled trial of Gode et al. [12] was
valuable but was limited in sample size and duration of fol-
low-up, limiting generalizability. Moreover, we found a lack of
standardized definitions for “severe septal deviation” and incon-
sistent reporting of surgical expertise and ECS technical varia-
tions. This calls for high-quality, prospective studies with larger
cohorts and longer follow-up periods to definitively determine
the long-term efficacy and safety profile of ECS.

Notably, a significant gap in the literature is the absence of stan-
dardized definition criteria for severe or complex septal devia-
tions. Such absence limits patient selection protocols and adds
complexity to cross-study comparisons. While the studies by
Surowitz et al. [4], Kayabasoglu et al. [5], and Loyo et al. [6] have
sought to establish criteria for ECS candidacy, no standardized
approach exists. A validated grading system for septal devia-
tions should be developed, as is done for other nasal pathologies,
to standardize the definition of septal deviation within studies
and enable comparison between them.

The value of preoperative imaging—particularly computed to-
mography (CT) scans—to guide ECS is controversial. Although
CT images can yield significant information on bony deviations,
it is not widely accepted for routine use. Studies like Demir
et al. [10] have delved into the utility of CT scans in septoplasty
assessment, but the precise role of CT in ECS planning needs
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further exploration. Future studies are warranted to evaluate
how preoperative CT scans affect surgical planning and out-
comes, which can help establish evidence-based guidelines for
candidate treatment with ECS.

Surgeon experience is an often-overlooked variable in ECS out-
comes. The complexity of the technique requires advanced skills
in septoplasty and rhinoplasty, but few studies have adequately
assessed the learning curve of ECS. This variability in surgical
expertise may substantially influence the reported outcomes.
Studies like Wilson and Mobley [20] have addressed this prob-
lem, but a more complete analysis is necessary. Further studies
in this area should stratify outcomes by surgeon experience to
describe the efficacy and safety of ECS.

More studies are needed to compare the effectiveness of ECS
versus in situ septoplasty (ISS). While studies such as Gode et al.
[12], Lee and Jang [19], and Jang and Kwon [27] suggest the rel-
ative superiority of ECS, especially in complex cases, the possi-
bility of selection bias in non-randomized comparisons cannot
be discounted. In addition, as reported by Surowitz et al. [4] and
Wilson and Mobley [20], the increased surgical complexity and
operative time of ECS over ISS is worth questioning in terms of
cost-effectiveness and appropriateness for less severe deviations.

Lastly, although reported complication rates are low overall
[10, 21], the risk for long-term complications, including warping
or resorption of the graft, calls for prolonged follow-up periods
in future studies. An additional debated topic is the graft ma-
terial used for ECS reconstruction. While most studies utilized
septal cartilage, some described supplementary grafting with
costal or auricular cartilage in cases of insufficient septal tissue.
However, specific subgroup analysis on such graft resorption
or warping was not reported, resulting in missing comparative
studies based on graft type.

While Persichetti [29] offered great long-term data, additional
long follow-up studies are required.

4.1 | Literature Limitations

Although this systematic review has shown positive outcomes
following ECS, studies of low quality were included. Most of
the included studies were retrospective designs, which are in-
herently prone to selection, information, and reporting biases.
This weakens the level of evidence and highlights the need for
well-designed prospective and randomized controlled trials to
validate the reported outcomes. Moreover, we found a lack of
clear and uniform criteria to define advanced or complex sep-
tal deviations, with variable thresholds applied clinically or
radiologically. While validated grading systems exist for other
nasal pathologies such as the nasal polyp scoring (NPS) or the
International Frontal Activity Classification (IFAC) for the fron-
tal sinus [4, 5], there is currently no agreed-upon classification
system that aids in determining ECS indications. Such heteroge-
neity complicates comparisons between studies and highlights
the need for a grading system to characterize severe septal devi-
ations. Again, the patient selection criteria for ECS are fraught
with controversy. Preoperative assessment with nasal endos-
copy should be sufficient, and the role of computed tomography

is still an open question. The value of preoperative imaging,
as CT scans for ECS planning, remains debated. Although CT
imaging may provide detailed anatomical bony information, it
is not routinely used in clinical practice. Lastly, another often
neglected factor that has a great impact on the ECS outcome is
the surgeon's experience with the surgical technique. ECS is a
much more complex procedure than classic septoplasty, involv-
ing significant technical expertise in both septoplasty and rhi-
noplasty. Few studies account for the learning curve that may be
driving outcome variation. ECS variations, techniques, training
received, case volume, and proficiency may contribute to the
heterogeneity in outcomes observed across studies. Future se-
ries should be stratified so that a more accurate assessment of
the real utility and safety of ECS can be obtained.

5 | Conclusion

ECS is still an effective technique for correcting septal devia-
tions with great improvements in both functional and aesthetic
outcomes. Compared with ECS or ISS, modified ECS methods
have exhibited better stability and higher patient satisfaction.
Although complication rates are low thus far, the long-term
force stability of grafts, as well as revision rates, warrant further
study. Future studies should emphasize high-quality, prospec-
tive research reporting standardized definitions of severe devia-
tion, specific indications for the technique, surgeon experience,
and detailed ECS techniques. In addition, the clinical utility and
cost-effectiveness of preoperative imaging, including CT scans,
follow-up durations on long-term outcomes, are easier to com-
pare, including resorption and warping.
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