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Abstract

Purpose Septoplasty is a common rhinological procedure intended to relieve symptoms of chronic nasal obstruction. How-
ever, there remains a question as to whether patients obtain symptom improvement and are satisfied with surgical outcomes
in the months and years after septoplasty. This review aims to evaluate the long-term efficacy of functional septoplasty for
nasal septal deviation.

Methods A systematic review of the literature was conducted from November 2014 to March 2016 using the Cochrane,
EMBASE, and PubMed databases. Prospective trials concerning functional septoplasty, which assessed subjective outcomes
and included long-term follow-up data (>9 month post-septoplasty) were included.

Results 2189 articles were screened with seven meeting the criteria for inclusion. Patient satisfaction was assessed in six
studies, with rates of satisfaction provided in three of these, ranging from 69 to 100%. Two studies assessed the degree of
patient satisfaction, with one study indicating that 88% of patients were moderately satisfied or better at 1 year post-op, and
the other reporting that 50% of patients were satisfied. In assessing symptom relief, several methods were used, including
validated questionnaires, with varying degrees of improvement in nasal obstruction reported.

Conclusions Septoplasty appears to be a far from perfect treatment for nasal obstruction due to septal deviation. However,
given the heterogeneity of data and lack of randomized controlled trials (RCTs), future RCTs and use of validated question-
naires would enable generation of superior levels of evidence. We suggest future prospective trials evaluating prognostic
factors in septoplasty, to better inform patients and facilitate the development of guidelines for surgical intervention.

Keywords Nasal obstruction - Nasal septal deviation - Patient-reported outcome measures - Systematic review -
Septoplasty - Prospective studies

Introduction

Chronic nasal obstruction (NO) is common with estimates
of up to one-third of the general population [1, 2]. Of the
proposed causes of nasal obstruction, nasal septal devia-
tion (NSD) is also commonplace with studies, showing
that half or more of the general population may have NSD,
although not all people with septal deviation have associated
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obstructive symptoms [3—5]. Nasal obstruction attributed to
nasal septal deviation has been demonstrated to be responsi-
ble for an array of symptoms that decrease patients’ quality
of life [6]. Unsurprisingly, septoplasty is one of the most
common rhinological procedures performed for the treat-
ment of chronic nasal obstruction due to septal deviation,
with a reported 260,000 operations completed in the United
States in 2006 alone [2]. Outcomes of septoplasty can be
divided into objective or subjective patient-reported out-
come measurements (PROMs) [7]. One of the simplest sub-
jective measurements is the proportion of patients satisfied.
The Swedish Septoplasty Register, one of the nine sub-reg-
isters within the Swedish Quality Register of Otorhinolaryn-
gology, is a large-scale database that reported a satisfaction
rate of 76.5% among patients (n=1868) who were surveyed
6 months after surgery [8]. Another commonly used PROM
is the visual analogue scale (VAS). This is an easy tool that
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may be used to measure the level of satisfaction with surgery
or the severity of symptoms; however, an issue with VAS is
that of inter-rater variability [9]. To allow for more consist-
ent measures of nasal symptoms, Steward et al. developed
the Nasal Obstruction Symptom Evaluation (NOSE) scale,
which has become a widely used validated questionnaire
for evaluating subjective nasal obstruction [6]. Other com-
monly used subjective measurements include the Fairley
Nasal Symptom Questionnaire (FNQ), the SNOT-22, and
the Glasgow Benefit Inventory (GBI) [7]. Of these scales,
the NOSE, FNQ, and SNOT-22 are specific to rhinological
symptom evaluation, while the GBI is more widely used to
assess benefit from the full spectrum of otorhinolaryngologi-
cal procedures [7]. Objective measures such as rhinomanom-
etry and acoustic rhinometry have been studied as well, and
areview of the literature indicates that septoplasty improves
objective rhinometric outcomes [10].

However, there are conflicting data regarding correlation
of objective and subjective outcomes of septoplasty, with
some studies finding a correlation [11-16] and others that do
not demonstrate any correlation [17-21]. With these varying
results, some clinicians have put more emphasis on subjec-
tive outcomes as the primary outcome of clinical relevance
[22]. There is a wide body of research into patient-related
outcomes of septoplasty, yet the collective findings of long-
term studies have not been analyzed.

The aim of this study is to review the existing evidence
on PROMs from prospective trials with long-term follow-
up duration, which was defined by the authors as 9 months
or greater. Nine months were selected based on a long-term
trial by Jessen et al. which showed no statistically signifi-
cant difference in satisfaction rates between 9 month and
9 year post-operatively [23]. It was postulated that similar
data from studies with a follow-up time beyond 9 months
could potentially be generalizable to 9 years. We focused
on evaluating patient satisfaction rates and the persistence
of nasal obstruction symptoms. Our intention is to provide
information that can help clinicians and patients evaluate
whether septoplasty is a suitable treatment option for nasal
obstruction due to septal deviation and thus minimize treat-
ment failure.

Methods

The study design was informed by the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(PRISMA) checklist (http://www.prisma-statement.org).
From Nov 2014 to Mar 2016, two authors searched the
Pubmed, EMBASE, and Cochrane databases using MeSH
search terms (Appendix A) using a database generated in
November 2014. The target patient population was adults
with nasal obstruction and nasal septal deviation treated with
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septoplasty as the only surgical intervention. Only prospec-
tive studies written in the English language that evaluated
patient-related outcome measurements, with a minimum of
9 month follow-up were included. Data from an arm (or
arms) of patients who met the above criteria within a trial
were also included. For quality assurance, in March 2016,
a repeat search was performed to look for additional papers
meeting the inclusion criteria during the review timeframe,
but this process was not included in the results, as no addi-
tional publications meeting the inclusion criteria were found
by the searching author.

Assessment of quality

Quality assessment was performed independently by two
reviewers using the criteria laid down in the Cochrane
Handbook for Systematic Reviews of Interventions ‘Risk
of Bias’ tool. An assessment was performed for six of the
seven specific domains (types of bias) described in the hand-
book and a judgement of either “high” risk, “unclear” risk,
or “low” risk was made. According to the handbook, the
seventh domain (sequence generation) was not assessed, as
allocation was not randomized in the studies included in
this review.

Summary of data

A meta-analysis was not feasible for this review due to
significant heterogeneity of data; therefore, a qualitative
approach summarizing the results was completed.

Results

Two authors searched the PubMed and EMBASE databases,
screening 2189 abstracts or full-length articles and assess-
ing 200 full text articles for eligibility, with seven studies
meeting the inclusion criteria and involving 461 patients for
analysis. The reviewers were in complete agreement with
Cohen’s kappa k=1 (Fig. 1).

Study characteristics

We identified seven studies that satisfied the selection crite-
ria for this review and each manuscript was fully examined
by all authors. All studies were of prospective trials. Sample
sizes ranged from 30 to 141 patients. Follow-up durations
ranged from 9 months to 10 years. Patient ages ranged from
15 to 63 years [23-29]. The study characteristics are sum-
marized in Table 1 with a detailed summary of subjective
patient outcomes in Table 2.
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Records identified through

database searching (n=2189)

-

Duplicates removed (n=1972)

Full text articles assessed for
eligibility (n=200)

o

Follow up for all patients in study population less than 9 months (n=67)
No Patient Related Outcome Measure for Nasal Obstruction (n=9)

Septoplasty performed for indications other than nasal obstruction due to

Septoplasty performed in conjunction with rhinoplasty/lateral wall

~

Studies excluded:

No septoplasty performed (n=16)
Not in English (n=10)
Not a prospective trial (n=49)

nasal septal deviation (n=8)
manipulation (n=33)

Paediatric specific study (n=1)
(total=193)

J

Studies included (n=7)

Fig. 1 Summary of report selection

Risk of bias

Figures 2 and 3, respectively, show the within-studies and
across-studies risk of bias according to the domains of the
Cochrane handbook ‘Risk of Bias’ tool. Notably, across all
included studies, there was a high risk of selection bias in
the form of lack of allocation concealment. Blinding proved
to be problematic across all studies, with 100% of studies
judged to have either high or unclear risk of bias in the form
of participant, personnel, and outcome measure blinding.
Additional information or clarification of results was sought
from one group of investigators who were not available for
reply [24]. Of the included studies, the study by Jessen et al.
was found to be at high risk of bias in five of the six assessed
domains, with the other domain (performance bias) judged
to be of unclear risk [23]. The particular characteristics
of the included studies, particularly the fact that patient-
reported outcomes were sought via a variety of subjective
scales, underlie the high risk of performance bias. The high
risk of selection bias, performance bias, and detection bias
were related to the fact that the studies were not controlled.

Patient satisfaction

In six of the studies, patient satisfaction was assessed by
directly surveying patients to ascertain whether or not they
felt satisfied with their surgery. The way in which satis-
faction was reported varied among these studies: Three
studies reported outcomes as either “satisfied” or “dissat-
isfied,” with satisfaction rates of 69% [23], 84% [24], and

100% [25]. Two studies assessed the degree of satisfac-
tion with categorical responses [27, 29]. In the study by
Illum, 50% of patients reported being satisfied, 22% were
partly satisfied, with the remainder being unsatisfied at
5 year post-op [27]. Pirila et al. stratified the degree of sat-
isfaction into “very high”, “high”, “moderate”, and “low”.
The Pirila study reported that satisfaction was moderate
or better in 88% of patients 1 year following septoplasty
[29]. Two studies used numerical scales to assess levels of
satisfaction after surgery [26, 27]. Haroon et al. obtained
a mean satisfaction rate of 4.6, on a scale ranging from 0
(no sense of change) to 5 (highly satisfied) at an average
follow-up time of 20.1 months after surgery [26]. Konstan-
tinidis et al. report patient satisfaction in their discussion,
but it appears that they may have equated improvement in
nasal obstruction with patient satisfaction [28].

Quality of life

Konstantinidis et al. evaluated quality of life using the
Glasgow benefit inventory to assess subjective outcomes
2-3 years after septoplasty. Patients were divided into
“below criterion” or “above criterion” groups, based on
the median postoperative FNQ score. Mean total GBI
for the below and above criterion groups were 6.34 and
23.88, respectively. GBI results did not reflect a significant
change in health status following septoplasty, even in the
above criterion group [28].
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Table 1 Summary of studies—organized chronologically

References Year Total N Gender (% Median age Treatment Follow-up Patient satisfac-  Other outcome
male) (years) = SD* technique duration tion (% satis- measurement
(range) (years) fied) tools
Jessen [1] 1989 35 77% 44 +13 (23-76) Functional 9 years 69% Sub: SQ
N=27 septoplasty Obj: RNMTRY
Nasal airway
resistance
Bohlin [24] 1994 63 81% 30+10 (17-56) Functional 10 years 84% Sub: SQ
N=51 septoplasty Obj: RNMTRY
RNSCPY
Illum [27] 1997 50 72% 32+11 (18-61) Functional 5 years 50% satisfied Sub: SQ
Septoplasty N=36 Septoplasty only  septoplasty (septoplasty ~ Percent satisfac-
only Septoplaty only ~ demographics alone only) tion
N=18 demographic unknown Septoplasty Obj: RNSCPY
unknown with turbino- Acoustic rhinom-
plasty etry
MCA
Total volume
Pirila [29] 2001 117 78% 40+ 13 (18-69) Functional 1 year 91% moderate  Sub: Satisfaction
N=91 septoplasty or greater RS
satisfaction Obj: RNSCPY
RNMTRY
MCA
Nasal volume
Median nasal
flow
Konstantinidis 2005 51 53% 29+9 (18-55)  Functional 2-3 years Not reported Sub: FNQ
[28] N=27 septoplasty GBI
Obj: N/A
De Sousa 2013 141 60% 40+ 12 (15-63) Functional 5 years 100% Sub: SQ
Fontes [25] N=85 septoplasty Satisfaction
(Y/N)
Obj: N/A
Haroon [26] 2013 30 97% Mean not pro-  Functional 1-1.4 years  Not reported Sub: NOSE-6
N=29 vided (23-45) septoplasty Mean satisfac-  Satisfaction RS
tion score of ~ Obj: CT

4.6/5

Sub subjective measurement tool, Obj objective measurement tool, SQ Satisfaction Questionnaire, RS Rating Scale, RNSCPY rhinoscopy,
RNMTRY rhinomanometry, SD* based on range rule (maximum —minimum)/4 where SD not explicitly stated or unable to be calculated from

data presented in study

Symptom relief after septoplasty

Sensation of nasal obstruction following septoplasty was
assessed by several different methods. Haroon et al. used
the NOSE scale 6, which evaluates obstruction along with
nasal discharge and headache, giving a collective score
based on all three symptoms. Septoplasty improved the
mean sense of symptom score from 6 pre-operatively to
0.7 after surgery [26]. Konstantinidis et al. assessed symp-
toms using the FNQ. Improvement in mean FNQ score for
nasal obstruction improved from 2.4 before septoplasty to
1.8 after surgery. Their FNQ analysis revealed that 45%
of patients had improved nasal airflow, while 43% experi-
enced no change, and 12% reported poorer breathing [28].
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The other studies used did not employ validated ques-
tionnaires. De Sousa Fontes et al. used the “Overall evalu-
ation of the severity of rhinosinusal symptoms” question-
naire, which originated from a guidance document by the
Rhinosinusitis Initiative [25, 30]. Nasal obstruction is one
of the ten symptoms assessed by this scoring system, and
the number reported represents the sum of scores from
the ten individual symptoms. The study found that septo-
plasty significantly decreased severity of nasal symptoms
from 6.12 pre-operatively to 2.01 post-operatively [25].
Three studies assessed only the sensation of nasal obstruc-
tion [23, 27, 29]. Jessen et al. found that 26% of patients
were free of nasal obstruction 9 years following septo-
plasty [23]. Pirila et al. reported that 40% of patients were
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Table 2 Detailed summary of subjective outcomes—studies organized chronologically

Investigator Patient satisfaction (% Subjective outcome measurements
satisfied)
Jessen [1] 9 month post-op Nasal obstruction

74% satisfied N=26
9 year post-op
69% N =24 satisfied
P =non-significant
Bohlin [24] 84%
N=31 satisfied

50% satisfied

N=9

22% partly satisfied

N=4

28% not satisfied

N=5

66% highly/very
highly satisfied

N=T77

25% moderately
25,117

satisfied

N=29

9% low satisfaction

N=11

% Not reported

Illum [27]

Pirila [29]

Konstantinidis [28]

100%
N=141 satisfied

De Sousa Fontes [25]

Haroon [26] % Not reported
Mean satisfaction
score of 4.6/5 (SD

0.5)

9 month post-op

51% no nasal obstruction N=18
9 year post-op

26% no nasal obstruction N=9
P<0.05

Nasal obstruction
Pre-op 100%
Post-op 53%
P=0.005

Nasal crusting
Pre-op 41%
Post-op 25%

P non-significant

Nasal obstruction

Pre-op 48% severe/very severe
Post-op 6% severe/very severe
Pre-op 45% moderate

Post-op 15% moderate

Nasal obstruction
(SD)

Pre-op 2.39 (0.49)

Post-op 1.82 (0.82)

P=0.001

Nasal obstruction

Anterior septal devia-
tion

74% of those reporting
improvement N=17

39% of those reporting
no improvement

Sore throat (SD)
Pre-op 2.20 (0.80)
Post-op 0.90 (1.08)
P<0.001

Nasal obstruction

Posterior septal devia-
tion

13% of those report-
ing improvement =3

50% of those report-
ing no improvement

Pronounced snoring Disturbed sleep
Pre-op 59% Pre-op 53%
Post-op 47% Post-op 19%

P non-significant P=0.05

Headache (SD)
Pre-op 1.45 (1.25)
Post-op 1.10 (0.98)
P=0.123

Olfactory dysfunction
(SD)

Pre-op 1.37 (1.09)

Post-op 0.67 (0.79)

P <0.001

Nasal obstruction

Anteroposterior septal deviation

13% of those reporting improvement =3
11% of those reporting no improvement
N=3

GBI physical—mean GBI general—mean

(SD) (SD)

8.68 (4.42)—below 14.86 (38.23)—below
criterion criterion

9.92 (2.28)—above 38.33 (16.53)—above
criterion criterion

P=0.272 P=0.022

N=11 N=14
GBI total—mean (SD) GBI social—mean
6.34 (37.77)—below (SD)
criterion 8.32 (4.42)—below
23.88 (15.53)—above criterion
criterion 9.31 (1.23)—above
P=0.081 criterion
P=0.223
Overall evaluation of severity of rhinosinusal symptoms—mean score
Pre-op 6.12
Post-op 2.01
P<0.05

No SD published

Sense of obstruction (SD)
Baseline 6 (1.1)

3 months 4.8 (0.8) P<0.001
6 months 3.6 (1.3) P<0.001
9 months 2.4 (1.7) P<0.001
12 months 0.7 (1.2) P<0.001

Satisfaction Score (SD)

3 month post-op 2.6 (0.7)

6 month post-op 3.3 (0.7) P<0.001
9 month post-op 3.9 (0.6) P <0.001
12 month post-op 4.6 (0.5) P<0.001

SD standard deviation
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Selective reporting (reporting bias)

Other bias

Blinding of outcome assessment (detection bias)

Allocation concealment (selection bias)
Incomplete outcome data (attrition bias)

- | Blinding of participants and personnel (performance bias)

Jessen 1989 [1]

Bohlin 1994 [24]

Mlum 1997 [27]

Pirila 2001 [29]
Konstantinidis 2005 [28]
De Sousa Fontes 2013 [25]
Haroon 2013 [26]

Low risk of bias
Unclear risk of bias
High risk of bias

Fig.2 Cochrane within study risk of bias

| Allocation concealment (selection bias) _
| Blinding of participants and personnel (performance bias) ‘ _
| Blinding of outcome assessment (detection bias) ‘ _
| Incomplete outcome data (attrition bias) - -]
| Selective reporting (reporting bias) _
| Other bias - -]

.] Low risk of bias ‘ I_l Unclear risk of bias | . High risk of bias ‘

Fig.3 Cochrane cross-study risk of bias

totally free from obstruction and 35% had mild obstruc-
tion, compared to a preoperative assessment revealing 93%
of patients reported their nasal obstruction to be moder-
ately or more severe [29]. Illum found that 53% of patients
had persistent nasal obstruction after surgery [27]. Bohlin
did not directly state how many patients reported nasal
obstruction after septoplasty, but did not that six patients
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underwent re-operation due to persistent nasal obstruc-
tion [24].

Correlation of subjective and objective outcomes

Pirila et al. reported a positive correlation between postop-
erative satisfaction and increased nasal valve area measured
by acoustic rhinometry. The correlation was statistically
significant with regard to minimal cross-sectional area at
the nasal valve and the overall minimal cross-sectional area
on the deviated side. In addition, there was an inverse cor-
relation between satisfaction and decreased nasal flow on
the pre-operatively wider side [29]. The other studies in this
review did not statistically assess correlation between sub-
jective and objective outcomes.

Follow-up duration

Follow-up duration ranged from 12 months to 10 years
and 9 months. Included studies showed variable follow-up
points. Jessen et al. followed up at 9 months and again at
9 years, and found that the number of patients satisfied did
not significantly differ between the two assessments. How-
ever, when symptoms of nasal obstruction were assessed,
51% reported being symptom free at 9 months, whereas
only 26% were symptom free at 9 years [23]. Studies in this
review also included multiple follow-up times, but data from
earlier assessments that did not meet the 9 month follow-up
duration criterion were not included [26].

Discussion

Our review of long-term patient-reported outcome measures
demonstrates that septoplasty may be beneficial for patients
who suffer from nasal obstruction due to septal deviation,
based on satisfaction rates and decreases in symptom sever-
ity from baseline. Despite these positive outcomes, many
patients still experience nasal obstruction after surgery. In
two of the studies in this review, more patients reported sat-
isfaction with their surgery than reported being symptom
free [23, 27]. In one of these studies, only 26% of patients
reported being free of nasal obstruction after 9 years [23].
Furthermore, one study showed that septoplasty did not
result in significant changes in health status as measured by
GBI [28]. This demonstrates the need for improved patient
selection and identification of prognostic factors to minimize
failure rates.

A common finding in several studies was that patients
with more severe degrees of nasal obstruction experienced
increased benefit from septoplasty compared to those
patients with milder obstruction [29, 31, 32]. While this is
not surprising, there is much heterogeneity in the way nasal
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obstruction is assessed, making it difficult to reliably deter-
mine the level of symptom severity that would be indicative
of significant benefit from septoplasty. In regard to patient
derived measurements, the NOSE questionnaire is a prom-
ising validated system [6]. Lipan et al. developed a sever-
ity classification system based on NOSE scores that can be
used for consistent assignment of degree of obstruction, but
large-scale studies are still needed to validate its use [33].
Similar to the development of rhinometric recommendations
for selecting septoplasty candidates by Holmstrom [34], per-
haps, future studies could utilize a common standardized
rating system to establish reliable levels of nasal obstruction,
thus enabling identification of those patients who are most
likely to benefit from septoplasty.

An issue with patient derived outcome measures is that
they often do not correlate with objective measures [17-21].
In our review, only Pirila et al. statistically correlated subjec-
tive and objective measures by reporting a positive correla-
tion between postoperative satisfaction and increased nasal
valve area measured by acoustic rhinometry [29]. This is
contrary to data presented by Andre through a methodical
systematic review which found a lack of correlation between
subjective sensations of obstruction and objective measure-
ments by thinomanometry or acoustic rhinometry [21]. With
inconsistencies in the evidence, the value of objective meas-
ures in the routine assessment of patients for septoplasty
remains in question, particularly given the added time and
cost of these tests.

Currently, the standard for evaluating nasal obstruction
due to septal deviation is history and physical exam, with the
decision to operate based on clinical judgement [28]. It has
been shown that clinical assessment by otolaryngologists has
high sensitivity, specificity, and both positive- and negative
predictive value, and was, therefore, concluded to be a suffi-
cient tool for identifying patients with nasal obstruction and
deviated septum who will need septoplasty [35]. In 2015,
the American Academy of Otolaryngology Head and Neck
Surgery Foundation released a consensus document support-
ing the practice of clinical assessment in identifying suitable
candidates for septoplasty, stating that history and physical
exam are sufficient for determination of candidacy for sep-
toplasty, acknowledging that additional tests may be helpful
in certain cases [36]. As demonstrated by Konstantinidis,
patients selected for septoplasty suffer a biopsychosocial
morbidity of disease as evaluated on GBI, which is not cor-
rected by this operation. Although its effect was not directly
studied by Konstantinidis, it can reasonably be assumed to
impact satisfaction [28]. Further research would need to be
conducted to explore this assumption. Nevertheless, we have
demonstrated in this review that septoplasty as a definitive
long-term solution is questionable.

Thus, there is a clear need to identify factors that are of
prognostic value for septoplasty. Several retrospective trials

have revealed that the presence of anterior septal deviation
and cases involving young patients hold a better prognosis
[37, 38], while female gender, previous nasal surgery, aller-
gic rhinitis, and low airway resistance on rhinomanometry
are predictors of poor septoplasty outcomes [11, 39-42]. In
this review, Bohlin et al. attributed high satisfaction rates
partly to the exclusion of patients with obstruction due to
mucosal swelling [24]. Similarly, Haroon et al. excluded
patients with nasal symptoms due to allergy, and was able to
demonstrate high patient satisfaction rates along with signifi-
cant declines in obstructive symptoms [26]. In line with this
data, Jessen et al. found that the proportion of patients with
allergy had a lower satisfaction rate (43%) compared to the
entire cohort (68%) [23]. Note, however, a study by Bothra
et al., involved septoplasty on patients with allergic rhinitis,
but reported that each of those patients felt satisfied with the
surgery further illustrating the heterogeneity of outcomes
[43]. While the aforementioned poor predictive factors may
diminish the efficacy of septoplasty, surgical intervention
may still be warranted in some of these cases, and further
research is needed to better elucidate the predictors of both
poor and favorable outcomes of functional septoplasty. Ide-
ally, obtaining a better knowledge of outcome predictors will
ensure the judicious selection of septoplasty patients, such
that both subjective and objective measures of a successful
outcome can be demonstrated. Ultimately, the goal of any
procedure is to benefit the patient—therefore, it is of the
utmost importance that septoplasty patients report high lev-
els of satisfaction with their surgeries, whether or not there
is an accompanying objective measure of procedural suc-
cess. An RCT of surgical versus non-surgical management
of NO due to NSD has been registered in The Netherlands
which should produce exciting results for the future of nasal
obstruction management [44].

While it is known that the feeling of nasal obstruction is
more common in rhinological patients, another area need-
ing more study is the potential for the association of other
sino-nasal symptoms with the feeling of nasal obstruction
[45]. The authors could not find any studies comparing cor-
relations of various sino-nasal symptoms with the symptom
of nasal obstruction, which raises the intriguing possibility
that nasal obstruction may be not be the best evaluator of
subjective outcome when performing septoplasty—at least
in a subset of patients [45].

Another important consideration is that of patient-
related psychological factors. Mental health conditions
have been associated with nasal pathologies such as
chronic rhinosinusitis; it would, therefore, be of value to
study whether the presence of co-morbid mental health
conditions in those with established nasal obstruction
alters patient-reported outcomes [45]. The GBI is a vali-
dated general quality of life assessment, and the Sino-
Nasal-Outcome-Test (SNOT-20 and SNOT-22) scales
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are validated sino-nasal quality of life assessments for
rhinosinusitis that have also been used in septoplasty
studies [46—49]. Within these are psychological domains
evaluating fatigue, sadness, embarrassment, and frustra-
tion, among others [46—48]. A future study focusing on
psychological factors and mental health issues with cor-
relation to subjective outcomes of septoplasty may be war-
ranted. Qualitative studies could also be embarked upon,
to explore whether those burdened with psychological
issues perceive airflow differently to those not having co-
morbid psychological complaints.

Our study focused on assessing long-term subjective
outcomes of septoplasty, since it can take several months
for full recovery of the nasal structures after surgery. The
study by Jessen et al. showed a decline in patients who
were free from nasal obstruction at 9 years (26%) com-
pared to 9 month post-op (51%) [23]. This finding is in
agreement with data from a retrospective study by Sundh
et al., which reported that 53% of patients were symp-
tom free at 6 months post-operatively, but only 18% of
patients remained symptom free at 34—70 months follow-
ing septoplasty [50]. These results suggest that septoplasty
may not be an effective solution to nasal obstruction long
term. Many studies that were not included in this review
also assessed patients at multiple time points, but did
not extend their follow-up beyond our 9 month cutoff. It
should be noted, however, that one study in this review
found no difference in nasal symptom severity between
earlier and later follow-up assessments [25]. Haroon et al.
even found a positive temporal correlation between time
and satisfaction with decreased nasal obstruction and
increased satisfaction scores from the third to the 12th
month review [26]. This suggests that early follow-up data
may be generalizable to long-term outcomes.

Limitations of the review

Limitations of this review include the small number of
included studies, exclusion of studies not published in
English, heterogeneity of data, and percentage of loss to
follow-up in the individual studies. Because of study vari-
ation across multiple categories, including patient popula-
tion, surgical intervention, outcome measures, and follow-
up duration, we were unable to perform a meta-analysis.
In addition, because septoplasty is often combined with
various associated procedures including turbinectomy, we
attempted to limit variation by selecting studies that per-
formed septoplasty only, with the caveat that this may not
be generalizable to all otolaryngologists’ approach to the
correction of nasal obstruction due to nasal septal devia-
tion [27].
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Conclusion

The manifestations of nasal airway obstruction are legion,
and comprise a highly complex constellation of symptoms
to assess, given the multitude of variables involved. Years
of prospective trials in septoplasty suggest widely differing
degrees of success in long-term patient-reported outcomes.
Clinical assessment via history and physical exam has long
been the gold standard in identifying patients for whom
septoplasty is indicated, yet we have demonstrated in this
review that it has not been sufficient to ensure consistently
good outcomes for all patients. Further research is neces-
sary to improve the quality of studies in the literature. It
should also aim to improve the way in which candidacy for
septoplasty is determined. In particular, a focus of future
research should be to ascertain which preoperative charac-
teristics are predictive of both subjectively and objectively
positive septoplasty outcomes. In addition, resources should
be devoted to establishing standardized methods for assess-
ing symptom severity, to improve utility and enable accu-
rate and easy comparison among populations and studies.
Ultimately, identification of reliable prognostic factors will
enable a more far-sighted and methodical approach to the
selection of patients for functional septoplasty.
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