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Purpose: Nasal septoplasty is one of the most common surgical procedures in
otorhinolaryngology and optimising both patient selection and the surgery is a
challenge. The Nordic countries have similar public healthcare systems and
comparable populations in terms of size.
Methods: This is a review of studies of outcome and predictors related to
septoplasty from Denmark, Finland, Norway and Sweden, published during the
last decade. The aim of this review was to identify areas in need of further
research to meet the challenges of septoplasty in the Nordic countries with
reference to international data.
Results: Postoperative patient satisfaction at 6–12months was reported in around
2/3 of the patients and well in line with international data. Patients with more
severe symptoms had a higher chance of improvement. Lack of standardisation
in patient selection, surgical methods and skills, and follow up procedures, still
makes it difficult to explain the 25% failure rate in septoplasty surgery.
Conclusion: This review of the Nordic studies from the last decade shows that
septoplasty in general is effective in relieving nasal obstruction. There is a need
for studies addressing the standardisation of diagnostic tools and algorithms
and the systematic and continuous implementation of follow-up of the
surgical results at both departmental and personal level. This includes an
awareness of how surgical skills in septoplasty are obtained and maintained.
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Introduction

Septoplasty is a common surgical procedure in the field of Otorhinolaryngology—

Head and Neck Surgery (ORL-HNS). The main indications address functional deficits

caused by a deviated nasal septum, which can usually be corrected satisfactorily.

Septoplasty has been part of the ORL-HNS practice for more than 100 years and most
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of the basic principles were developed long before evidenced

medicine was introduced. Numerous non-randomised studies

support the clinical benefits of septoplasty, but, only recently,

the first randomised study by van Egmond et al. supported that

septoplasty was more effective than conservative measures in

managing a deviated septum (1). In studies where objective

measurements of nasal airflow and resistance are used pre- and

postoperatively, the results often confirm that a significant

improvement in objective measurements has really been

achieved after surgery (2). In a comprehensive review of

septoplasties from different parts of the world published in

2018, patient satisfaction after surgery (measured as patient-

reported outcome measures, PROMS) was reported to be

between 50% and 100% after a minimum of 12 months

postoperatively, indicating scope for improvement (3). The

correlation between patients’ expectations, PROMS and

objective measurements of nasal patency also demonstrates

conflicting results (4, 5). It is therefore crucial that the expected

surgical outcome is considered carefully and discussed with the

patient in the light of the known risk of complications,

including an unsatisfactory surgical result (5, 6).

Areas of concern contributing to successful septoplasty

service include surgical indications and patient selection,

preoperative measurements (acoustic rhinometry,

rhinomanometry, peak nasal inspiratory flow (PNIF)), PROMs,

surgical technique and skills, perioperative considerations (use

of antibiotics, local vs. general anaesthesia), postoperative care

(day-care surgery vs. postoperative hospital stay) and

evaluations of surgical management (including quality of life

studies). It remains a challenge to study these factors separately

and systematically and to compare the results between

healthcare systems and surgical centres.

The Nordic countries, Denmark, Norway, Finland and

Sweden, are all affluent countries with a governmental tax-

financed public healthcare system for all citizens. Most

patients undergoing septoplasty are diagnosed and operated

on at ORL-HNS departments and by publicly employed

surgeons without any personal reimbursement related to the

number or type of surgeries performed. The indications for

septoplasty are regulated to manage functional upper airway

obstruction and, to a minor extent, to facilitate FESS surgery,

the use of nasal CPAP masks, in tumour surgery or to treat

nasal trauma. The private sector is comparatively small except

in Denmark and regulated by public healthcare contracts and

clinical guidelines and the indications are thus similar to

those in the public system. In Denmark, around one third of

simple rhinology is treated in the private sector, including

septoplasty, turbinate reduction and other types of surgery

which do not require postoperative hospitalisation. However,

during the last two years, i.e., during the current Covid

pandemic, more than 90% of the septoplasties have been

performed in the private sector. Specific differences regarding

the use of local anaesthesia, preoperative antibiotics,
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measurements and surgical techniques still exist between the

Nordic countries, as well as between individual centres. In

Sweden, the annual number of septoplasties is around 20/

100,000, Denmark 48/100,000 and Finland 27/100,000.

During the past decade, several studies from the Nordic

countries have addressed the aforementioned factors related to the

successful outcome of septoplasty. The data in the Nordic studies

are derived either from conventional clinical cohorts or from the

unique Swedish national septoplasty registry (SNSR). The SNSR

holds limited yet important data regarding indication, surgical

procedure and pre- and post-op symptoms of septoplasties from

an entire country since 1997 (https://sep.registercentrum.se/

omregistret/septumplastikregistret/p/Sk0aanMH).

In this article, we discuss the Nordic experience of

septoplasty in terms of surgical indications, objective outcome

parameters and PROMS. The purpose is to suggest areas for

further research to improve the quality of the outcome of

septoplasty surgery.
Indication for septoplasty

Themain indication for septoplasty according to theAmerican

Academy of Otorhinolaryngology, Head&Neck Surgery, is “Nasal

airway obstruction (unilateral or bilateral) causing any of the

following: mouth breathing, snoring, nasal congestion, sleep

apnea, unresponsive to medical management” (https://www.

entnet.org/resource/clinical-indicators-septoplasty/). This also

relates well to the Nordic situation, apart from snoring and

sleep apnea not being primarily treated by septoplasty alone.

In 2019, 2,138 septoplasties with or without turbinoplasty

were performed in Sweden, according to the National Patient

Register (PAR, https://www.socialstyrelsen.se/en/statistics-and-

data/registers/register-information/the-national-patient-register/),

where all surgical procedures in Sweden are registered. Sixty per

cent (1,291) of these were also reported to the SNSR, which

includes only septoplasty with and without turbinoplasty. In

2019, 52% of the procedures in the SNSR were septoplasties

alone and 48% were septoplasties combined with a turbinoplasty.
The severity of nasal obstruction

In the SNSR, the patient-reported subjective nasal obstruction

is rated as none, mild, moderate, or severe before and 12 months

after surgery. In a study of 888 patients from the SNSR operated

on in 2015–2016, 63% of the patients reported an improvement

in their nasal obstruction 12 months after septoplasty (7). This

result is in line with the previously presented international data

from the review by Tsang et al. (3). When examining the data

from the SNSR more closely, the improvement in nasal

obstruction after septoplasty was related to the severity of nasal
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obstruction before surgery. In patients with severe nasal

obstruction before surgery, 81% had improved compared with

patients with moderate (57%) and mild nasal obstruction before

surgery (31%). This was also seen in a study from Finland

where septoplasty alone was performed on 188 patients (mean

age 41) (8). In this study, the patients were evaluated by the

Sino-Nasal Outcome Test 22 (SNOT-22). While the item of

nasal blockage decreased by 46% in the whole study group after

septoplasty, a negative effect was seen on the health-related

quality of life (HR-QoL) in patients with mild symptoms

preoperatively. Previous data, such as the study by Stewart et al.,

support the findings that patients with worse symptoms

experience a greater improvement after septoplasty (9).
Preoperative clinical evaluation

Rhinoscopic evaluation by a trained and experienced nasal

surgeon is a prerequisite in all decision-making relating to

whether or not to perform a septoplasty (10). However, the

benefit of using additional objective assessment tools such as

rhinomanometry, peak nasal inspiratory flow (PNIF) or

acoustic rhinometry has been debated (11). According to the

SNSR in 2018 and 2019, around 60% of the surgical centres

in Sweden applied rhinometry as an integrated part of the

preoperative work-up and the systematic use of

rhinomanometry has also been applied in Finland, but not in

Denmark. As yet, there has been no comparison between the

centres in the SNSR that use preoperative rhinomanometry

and the centres that do not, nor has this been done in

Finland. However, in overall terms, the Nordic results are not

superior to those in other international studies without a

preoperative rhinomanometric evaluation. If performed before

and after decongestion, rhinomanometry offers an

opportunity to diagnose significant inflammatory mucosal

disease. It can also reveal “sensory” nasal obstruction where

nasal airflow is not restricted, but the patient still perceives a

blocked nose. As yet, the scientific support for its regular

clinical use in relation to the additional labour and cost

involved is not convincing. In spite of this, its use in the

Nordic setting has been justified by its properties that support

the surgeon to decline surgery when the indication is weak

and thus potentially avoid unnecessary surgery. A Danish

study addressing the prognostic value of preoperative acoustic

rhinometry in septoplasty, in combination with other nasal

surgery, showed that 56% of 222 patients were satisfied with

the surgical outcome when interviewed 11 years (mean

follow-up time) after surgery. Satisfaction was associated with

three-month postoperative acoustic rhinometry improvements,

but it was concluded that acoustic rhinometry did not show

preoperative patient selection potential (12).

A few other recent Nordic studies have evaluated the effect

of septoplasty with and without turbinoplasty on nasal airflow
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resistance and intra-nasal geometry. In a study from Norway,

148 patients were investigated pre-operatively and six months

postoperatively in a prospective, observational design. Fifty

patients underwent septoplasty, 51 underwent septoplasty

combined with radiofrequency turbinoplasty and 47

underwent radiofrequency turbinoplasty alone (13). The

minimal cross-sectional area (MCA) and the nasal-cavity

volume (NCV) measured with acoustic rhinometry improved

significantly in all three groups. The MCA 0–3 cm from the

nostril increased by 11% in the septoplasty group and by 7%

in the septoplasty + radiofrequency turbinoplasty group. PNIF

improved in all three patient groups by 36%–40%, confirming

that surgery produced an improvement in nasal patency.

Increased nasal geometry correlated with reduced nasal

obstruction measured on a Visual Analogue Scale (VAS).

Another study from Norway investigated patients, exploring

the use of PNIF (unilateral, bilateral and combined unilateral

(left + right)) to evaluate the results of septoplasty alone (n =

58) and septoplasty with turbinoplasty (n = 68) (14). PNIF

increased significantly by 23% in the septoplasty only group

and by 38% in the septoplasty + turbinoplasty group.

Additional turbinoplasty thus resulted in a better outcome

than septoplasty alone. The VAS for nasal obstruction in the

whole group improved by 67%. Objective measurements of

nasal patency thus confirmed the improvements made by

septoplasty, as has been reported previously, but not all

patients experience this improvement (2).
Surgical skills

Surgical skills remain fundamental to a successful

septoplasty outcome. Surgical training programmes on how to

perform septoplasty follow a similar track in the Nordic

countries. Specialist training mainly takes place in hospital

ENT clinics where surgical skills are gradually transferred

from senior to junior doctors in training, primarily through

four-handed procedures. Doctors in training first perform

surgery assisted or observed by an experienced colleague until

they are considered autonomous. The UEMS logbook is used

by residents in training (www.orluems.com). In the Nordic

countries, the ability to perform uncomplicated septoplasty

and turbinate reduction is a requirement to acquire specialist

training certification, though the level of autonomy vary

between the countries.

In the study of 188 septoplasties from Finland, the surgeon’s

experience was evaluated in relation to the surgical result for the

disease specific HR-QoL instrument SNOT 22, but it was not

found to be a significant factor (8). Another study from

Finland including 76 septoplasties operated by specialists (71%)

and residents (29%), found that being operated by a senior

surgeon was associated with a better SNOT 22 result, twelve

months after surgery, (adjusted OR 9.9, 95% CI 1.5–67) (15).
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In a study from the SNSR, it was shown that patients undergoing

surgery at university clinics were significantly less satisfied with

the surgery after six months than the patients undergoing

surgery at county hospitals (16). This may be somewhat

surprising, since surgical skills could be expected to be high at

university clinics. However, at university clinics, surgical

training is more frequent and revision surgery and challenging

operations are more common than in county hospitals.

Even though explicit surgical skills were poorly assessed in

the Nordic studies, the varying number of involved surgeons

could indirectly reflect varying skills in these series. The

number of surgeons ranged from one to several hundred in

the SNRS studies. The overall postoperative result in terms of

patient satisfaction after surgery was, however, surprisingly

similar. This could be an indirect sign that surgical quality is

maintained at centres with less experienced surgeons under

training, by a system for surgical supervision and surgical aid

for the less experienced. In a study from the SNRS based on

5,865 septoplasties over a 10-year period, including only

clinics with a reporting rate of >70% of all surgeries

performed, 76% of the patients reported total or near total

symptom relief after six months (11). This is almost identical

to the results from an earlier Finnish study, where 75% of 117

septoplasty patients reported no or mild nasal obstruction one

year after surgery (17). In that latter study, 80% of the

surgeons were specialists and 20% were residents.

A collaborative study between Norway and Sweden evaluated

pre- and postoperative nasal obstruction with a VAS for nasal

symptoms in 366 consecutive patients operated on by a single

experienced ENT surgeon (18). The study comprised 159

patients undergoing septoplasty alone, 79 septoplasties

combined with turbinoplasty and 128 turbinoplasty alone. In

the septoplasty-alone group, the VAS for nasal obstruction

improved by 62% and, in the septoplasty + turbinoplasty group,

it improved by 67% after three to six months. In a study with

a similar design, from a university clinic in Norway, 171

patients were operated on by 14 different surgeons (19). The

mean VAS for nasal obstruction six months after surgery

improved by 61%, well in accordance with the results from the

single-surgeon study. The patients who underwent septoplasty

combined with radiofrequency turbinoplasty reported less nasal

obstruction postoperatively than patients who only underwent

radiofrequency turbinoplasty.
Health-related quality of life

SNOT-22 has been used in several Nordic septoplasty

studies to assess HR-QoL before and after surgery, although it

was primarily designed for chronic rhinosinusitis and not for

disease caused by a deviated septum. In a study from Finland,

76 patients underwent septoplasty and were assessed with

SNOT-22 before and 12 months after surgery. The score
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improved by 15 points on average, and in 64% of the patients

there was an improvement of more than 9 points, the

minimally important difference defined for chronic

rhinosinusitis (CRS) (15). In the study of 171 patients from

Norway, the patients operated with septoplasty combined with

radiofrequency turbinoplasty had a mean improvement in

their SNOT 20 of 0.8, six months after surgery, considered

the minimally clinical difference in CRS (19). In the study of

188 patients from Finland, the mean SNOT-22 of 21.52

before surgery was reduced to 17.40, six months after surgery,

an improvement of 4.1 points (8). The symptom of “nasal

obstruction” in the SNOT-22 questionnaire decreased from

2.96 before surgery to 1.60, making a difference of 1.36 (46%).
Long-term results

Studies of septoplasty results exceeding a follow-up of 12

months are scarce (3). In this Nordic review, we found two

studies. The study from Denmark, in which 222 patients were

interviewed by telephone, showed a 56% satisfaction rate at a

mean follow-up of 11 years after surgery (12). In one long-

term follow-up study from the SNRS comprising 111 patients

from one county hospital in Sweden, 53% had remaining or

worse symptoms at follow-up 30 to 70 months after surgery

(20). This indicates that the result after septoplasty may decline

with time, as was also found in the review by Tsang et al. (3).
Other factors that could affect the
surgical outcome

The age of the patients at surgery has been studied in two

Nordic studies. In the study from the SNSR comprising 5,865

patients (mean age 39 years), higher patient age was associated

with a significantly better result measured as self-reported

patient satisfaction, six months after surgery (16). On the other

hand, in the study from Finland comprising 188 patients

(mean age 41 years), higher age was associated with a poorer

result (8). This has also been reported previously, but the

impact of patient age on the outcome still remains unclear (21).

In the SNSR, postoperative unplanned visits due to infection,

bleeding or pain were related to a significantly poorer outcome

regarding both patient satisfaction and improvement in nasal

obstruction (7, 16). Bleeding and infection in septoplasty with or

without turbinoplasty were reported to be around 3% in a large

study from Poland (6). In a recent Finnish study, the number of

postoperative infections were reduced from 6.1% when no

antibiotics were administered to 2.6% with one dose of prophylactic

cephuroxime (22). Preoperative antibiotics in septoplasty is,

however, not a standard practice in the Nordic countries.

In recent years an increasing interest has been directed

towards the significance of trigeminal function and the ability to
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lateralize the perception of menthol exposure to either of the two

nasal sides (23–25). It has been suggested that the preoperative

evaluation of the trigeminal sensitivity could improve over-all

patient satisfaction after septoplasty. In this Nordic review we

found no studies addressing this interesting topic.
Discussion

The aim of this review, targeting the outcome of septoplasty

surgery in the Nordic countries over the past decade, was to

define scientific questions that remain unanswered and to

compare the Nordic setting with global surgical data. It is

obvious that septoplasty is a relevant surgical procedure

relieving chronic nasal obstruction in at least 2/3 of the

patients and improving their health-related quality of life.

We have focused on septoplasty with and without

turbinoplasty with the indication nasal obstruction, leaving

out septoplasty to facilitate FESS or as an emergency

procedure in trauma. In all the reviewed studies, the

indication for septoplasty was established by nasal surgeons

examining the patients and taking a patient history,

sometimes with the aid of rhinomanometry. The lack of

standardisation in these procedures is a problem when it

comes to monitoring indications and outcome in septoplasty,

but it can also be seen as an expression of the substantial

difficulties associated with objective and subjective

assessments of nasal airflow and resistance. Clinical decision-

making and patient selection for septoplasty surgery clearly

warrant uniform guidelines in order to enable an evaluation

of postoperative results in a multicentre setting.

Septoplasty used on a broader scale as a one “fits all” type of

surgery for any structural nasal obstruction in accordance with

tonsillectomy for tonsillitis is inadequate. Issues related to the

nasal valve, columella, or nasal deformities may be totally

overlooked. We found no Nordic studies evaluating the

technique of a nasal examination using anterior rhinoscopy

and nasal endoscopy in the diagnostics of patients undergoing

septoplasty or its impact on the result. Nasal endoscopy with

a flexible or rigid endoscope is typically performed in the

evaluation of a symptomatic septal deviation to assess the full

length of the nasal cavity and to exclude concha bullosa, nasal

polyps or tumours as the cause of nasal obstruction. Imaging

of the nasal cavities such as computer tomography (CT) or

Cone Beam CT (CBCT) are not in regular use to evaluate

symptomatic septal deviations in the Nordic countries due to

radiation exposure and availability. When performing an

anterior rhinoscopy, the columella with the most anterior part

of the septum is easily pushed aside and therefore ignored.

The sensors of nasal openness are in the most anterior part of

the nose, in the vestibular area (26). Differences in trigeminal

function could affect the surgical result. In a recent study of

patients with a symptomatic septal deviation, the nasal heat
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flux (cooling) and menthol lateralisation test was distorted

compared with subjects having a septal deviation without

symptoms or no septal deviation at all (27). This implies that

interest should primarily focus on anterior abnormalities. The

deviation of the anterior margin of the septal cartilage behind

the columella can mostly be observed without any

instruments. It can be easily corrected under local anaesthesia

and, if necessary, combined with the correction of alar

deformities or insufficiencies. Specific investigations of the

effect of surgical measures to open the vestibular area for the

feeling of nasal patency are missing and should be conducted.

A previous study from Finland elegantly showed that, when

the septum is moved, the cross-sectional area on the

compromised side is enlarged in favour of the patent side

(17). The question of why symmetry between sides is

preferred by many patients, while asymmetry is accepted by

others, remains obscure.

In fact, it is more likely that the ORL profession as such has

inadequate tools and algorithms to properly diagnose and

differentiate the different aspects of impaired nasal airflow. For

instance, in the diagnosis of heart failure, using

echocardiography, the blood flow in the heart can be studied in

real time. If a similar non-invasive technique were available for

nasal airflow, it would probably increase our diagnostic accuracy

and potentially the surgical results. Computional fluid dynamics

(CFD) is an emerging and promising technique to study nasal

airflow that may change this situation in the future (27).

One obvious and important factor for the success of

septoplasty is surgical skill and experience, although data from

studies are less conclusive on this issue (28, 29). The one

Nordic study aiming for surgical skill did not support this as

an important factor (8). In the reviewed Nordic studies, the

number of surgeons ranged from one to several hundred and,

surprisingly, the overall results were strikingly similar, also

compared with international data (3). Breaking this down to

individual surgeons is tempting, but it should be remembered

that greater surgical skills are often associated with more

challenging cases, making a direct comparison unfair if

patient-specific factors are not considered. This could explain

the poorer results from university clinics compared with

county hospitals found in the SNSR. Studies should therefore

include both comparable items related to surgical skill and to

surgical difficulty.

The surgical technique naturally has an important effect on

the surgical result. Modifications of transfixation incision and

unilateral or bilateral submucosal surgery are used in the

Nordic countries and endoscopic surgery is used to a minor

degree, as well as different postoperative packaging from stents,

staples, tubing and gauze to septal sutures and no packaging at

all. Nasal packaging from one day to one week after septoplasty

has been the dominant postoperative tradition in the Nordic

countries, however, recently the use of septal sutures or staples

instead of nasal packaging has gradually increased. Removal of
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nasal packaging including nasal stents is perceived by many

patients as traumatic and painful which suggest it should be

avoided. The rationale for using nasal packaging despite this

fact has been to stabilize the septum during the immediate

postoperative period and to avoid the formation of septal

hematoma that could jeopardize the final result. The use of

various nasal packaging was, however, inadequately described

in detail in most of the Nordic studies and different techniques

were not compared. For this reason, we have chosen not to

discuss this further in this article.

Apart from indications for septoplasty based on clinical

findings and a patient history of nasal obstruction as such, an

assessment of the severity of the disease is important. In at

least two Nordic studies, the improvement in nasal patency

was greater in patients experiencing severe nasal obstruction

before surgery compared with patients with moderate or mild

nasal obstruction, which was previously reported by Stewart

et al. (9). In the study from the SNSR, 40% of the patients

reported severe nasal obstruction before surgery and so

increasing this group of patients in favour of patients with

moderate to mild nasal obstruction (13% of the patients)

would probably improve the overall result after septoplasty, as

the improvement was only 57% and 31% in the latter groups

but 81% in the severe group. It is not obvious from the

Nordic studies why patients with mild symptoms have

undergone septoplasty, but it should be a reason for concern

and further evaluation if the patient reports mild symptoms

of nasal obstruction before surgery.

In accordance with previous international studies, this

Nordic review confirms that objective measurements such as

rhinomanometry, acoustic rhinometry and peak nasal flow

reveal increased nasal geometry and airflow after septoplasty.

Objective methods have previously been compared and appear

to correlate well with one another (30). A significant

improvement in these measurements may, however, not be

clinically relevant. The objective methods are limited, since

generally accepted normal values related to age, gender, or

body mass index (BMI) are lacking. In the most severe cases

of symptomatic septal deviation, the findings are clear (high

flow resistance or small cross-sectional area), but the value of

objective testing lies typically in a more borderline type of

flow restriction. The methods are also labour intensive

(rhinomanometry and acoustic rhinometry). The fact that

rhinomanometry and PNIF do not assess nasal airflow under

normal breathing conditions is an additional flaw that is

frequently overlooked. The present well-established, objective

methods have contributed significantly to our understanding

of nasal obstruction, especially regarding allergy and

inflammatory disease, but, for diagnostics and the follow-up

of septoplasty, there is a clear need for new and refined,

simple-to-use, objective methods and algorithms (27).

PROMS are important tools when studying medical

interventions over time. In the studies reviewed here, symptom
Frontiers in Surgery 06
evaluation, satisfaction rate and HR-QoL instruments were

used. Although SNOT-20 and -22 were originally developed for

the evaluation of chronic rhinosinusitis (CRS), they have also

been used to assess septoplasties (31). As in CRS, a change of 9

points has been considered clinically relevant, which is more

easily fulfilled in patients with a higher preoperative SNOT-22

score (31). SNOT-20 and 22 were used in studies from Finland

and Norway and showed a significant improvement after

surgery. Comparing septoplasty results is, however, challenging,

as a myriad of different PROMS are used, but none is as

internationally accepted as SNOT-22 is in CRS (3). According

to an extensive review by Tsang et al., the NOSE questionnaire

appears to be suitable, but to date it has not been translated

and validated in all the Nordic languages (3).

Expectations of outcome by both patients and surgeons and

how this is communicated is a potentially important factor for

the surgical outcome. The Nordic healthcare system is based on

“informed consent”, meaning that the patient should be provided

with the best available information regarding diagnosis and

treatment options, as well as expected outcomes and

complications. It is not customary, however, to sign a

preoperative agreement, as in some healthcare systems. How the

surgical problem is communicated to the patient and how the

patient perceives the message from the surgeon has not been well

studied, but it could be a potentially important factor for success.

In particular, the issue of possible complications of septoplasty

appears to have been left out of the patient information (5). This

discussion could also include objective and documented

preoperative information such as rhinomanometry results.

All types of surgery including septoplasty are associated

with potential side-effects and complications. In the SNSR

studies, unexpected visits to healthcare due to pain, bleeding

or infection within the first postoperative period were

associated with a poorer self-reported result 6–12 months

after surgery (7, 16). In a retrospective study from Poland

including 5639 septoplasties, the complication rate was 3.4%.

Excessive bleeding was seen in 3.3% and infection causing

delayed healing in 3.1%. Both bleeding and infection may lead

to either an early and often painful replacement or removal of

nasal packaging. This unplanned manipulation of the surgical

field and effects of the hematoma and/or infection may affect

the healing process negatively. It also gives the patient a

negative impression of a surgical complication having

occurred. In a study from England where both ENT surgeons

and patients were asked if they addressed these complications

prior to surgery it was shown that not all of the most

common complications were discussed and furthermore,

surgeons and patients do rate their severity differently (5). For

example, pain was among the complications not discussed

with the patients routinely, which could have a negative

impact once it occurs. Preventing foreseeable complications

and reducing their risk could potentially increase patient

satisfaction and improve the quality of surgery. While these
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complications may indicate insufficient surgical management

and could lead to longstanding complications such as

synechiae and septal perforation, it is likely that their

occurrence also undermines the trust of the patient in

the surgery.
Conclusion

Nasal septoplasty is a common and logical/relevant surgical

intervention in patients with a deviated septum and nasal

obstruction, with a success rate of around 2/3 in the Nordic

countries 6–12 months after surgery. Studies from the Nordic

countries during the past decade show that patient selection

and the degree of nasal obstruction are correlated to surgical

outcome. Using the best available surgical technique and

postoperative care aimed at achieving the best result, involving

PROMS and avoiding postoperative complications also affect

the final result. There is, however, a need for further studies

addressing the standardisation of diagnostic tools and

algorithms and the systematic and continuous implementation

of follow-up of the surgical results at both departmental and

personal level. This also includes an awareness of the way

surgical skills in septoplasty are obtained and maintained.
Author contributions

All the authors have contributed to the review of Nordic

septoplasty literature, analysing the results and in the writing

of the manuscript. All authors contributed to the article and

approved the submitted version.
Frontiers in Surgery 07
Funding

This review was completed within each authors academic

position and received no further external sponsoring.
Acknowledgments

The authors would like to acknowledge the work that has
been done by the Swedish Association for
Otorhinolaryngology, Head and Neck Surgery (SFOHH) with
the SNSR since 1997, as well as Registercentrum Västra
Götaland for administering the register.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their

affiliated organizations, or those of the publisher, the editors

and the reviewers. Any product that may be evaluated in this

article, or claim that may be made by its manufacturer, is not

guaranteed or endorsed by the publisher.
References
1. van Egmond M, Rovers MM, Hannink G, Hendriks CTM, van Heerbeek N.
Septoplasty with or without concurrent turbinate surgery versus non-surgical
management for nasal obstruction in adults with a deviated septum: a
pragmatic, randomised controlled trial. Lancet. (2019) 394(10195):314–21.
doi: 10.1016/S0140-6736(19)30354-X

2. Moore M, Eccles R. Objective evidence for the efficacy of surgical
management of the deviated septum as a treatment for chronic nasal
obstruction: a systematic review. Clin Otolaryngol. (2011) 36(2):106–13. doi: 10.
1111/j.1749-4486.2011.02279.x

3. Tsang CLN, Nguyen T, Sivesind T, Cervin A. Long-term patient-related
outcome measures of septoplasty: a systematic review. Eur Arch
Otorhinolaryngol. (2018) 275(5):1039–48. doi: 10.1007/s00405-018-4874-y

4. Voizard B, Theriault M, Lazizi S, Moubayed SP. North American survey and
systematic review on caudal septoplasty. J Otolaryngol Head Neck Surg. (2020) 49
(1):38. doi: 10.1186/s40463-020-00435-4

5. Raja H, Talwar R. Consent for septoplasty: are we meeting patients’
expectations? Med Leg J. (2021) 89(4):237–40. doi: 10.1177/00258172211042699

6. Dabrowska-Bien J, Skarzynski PH, Gwizdalska I, Lazecka K, Skarzynski H.
Complications in septoplasty based on a large group of 5639 patients. Eur Arch
Otorhinolaryngol. (2018) 275(7):1789–94. doi: 10.1007/s00405-018-4990-8

7. Pedersen L, Schioler L, Finjan S, Davidsson A, Sunnergren O, Holmberg K,
et al. Prognostic factors for outcome after septoplasty in 888 patients from the
Swedish national septoplasty register. Eur Arch Otorhinolaryngol. (2019) 276
(8):2223–8. doi: 10.1007/s00405-019-05440-6

8. Hytonen ML, Lilja M, Makitie AA, Sintonen H, Roine RP. Does septoplasty
enhance the quality of life in patients? Eur Arch Otorhinolaryngol. (2012) 269
(12):2497–503. doi: 10.1007/s00405-012-1931-9

9. Stewart MG, Smith TL, Weaver EM, Witsell DL, Yueh B, Hannley MT, et al.
Outcomes after nasal septoplasty: results from the nasal obstruction septoplasty
effectiveness (NOSE) study. Otolaryngol Head Neck Surg. (2004) 130(3):283–90.
doi: 10.1016/j.otohns.2003.12.004

10. Sedaghat AR, Busaba NY, Cunningham MJ, Kieff DA. Clinical assessment is
an accurate predictor of which patients will need septoplasty. Laryngoscope. (2013)
123(1):48–52. doi: 10.1002/lary.23683

11. Andre RF, Vuyk HD, Ahmed A, Graamans K, Nolst Trenite GJ. Correlation
between subjective and objective evaluation of the nasal airway. A systematic
review of the highest level of evidence. Clin Otolaryngol. (2009) 34(6):518–25.
doi: 10.1111/j.1749-4486.2009.02042.x

12. Toyserkani NM, Frisch T, Von Buchwald C. Postoperative improvement in
acoustic rhinometry measurements after septoplasty correlates with long-term
satisfaction. Rhinology. (2013) 51(2):171–5. doi: 10.4193/Rhino12.163

13. Nilsen AH, Thorstensen WM, Helvik AS, Nordgaard S, Bugten V.
Improvement in minimal cross-sectional area and nasal-cavity volume occurs in
different areas after septoplasty and radiofrequency therapy of inferior
frontiersin.org

https://doi.org/10.1016/S0140-6736(19)30354-X
https://doi.org/10.1111/j.1749-4486.2011.02279.x
https://doi.org/10.1111/j.1749-4486.2011.02279.x
https://doi.org/10.1007/s00405-018-4874-y
https://doi.org/10.1186/s40463-020-00435-4
https://doi.org/10.1177/00258172211042699
https://doi.org/10.1007/s00405-018-4990-8
https://doi.org/10.1007/s00405-019-05440-6
https://doi.org/10.1007/s00405-012-1931-9
https://doi.org/10.1016/j.otohns.2003.12.004
https://doi.org/10.1002/lary.23683
https://doi.org/10.1111/j.1749-4486.2009.02042.x
https://doi.org/10.4193/Rhino12.163
https://doi.org/10.3389/fsurg.2022.1061440
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/


Hellgren et al. 10.3389/fsurg.2022.1061440
turbinates. Eur Arch Otorhinolaryngol. (2018) 275(8):1995–2003. doi: 10.1007/
s00405-018-5022-4

14. Dosen LK, Kvinnesland K, TarAngen M, Shiryaeva O, Gay C, Haye R.
Unilateral and bilateral PNIF in quality control of nasal septal surgery. Int
J Otolaryngol. (2018) 2018:7846843. doi: 10.1155/2018/7846843

15. Alakarppa AI, Koskenkorva TJ, Koivunen PT, Alho OP. Predictive factors of
a beneficial quality of life outcome in patients undergoing primary sinonasal
surgery: a population-based prospective cohort study. Eur Arch
Otorhinolaryngol. (2018) 275(5):1139–47. doi: 10.1007/s00405-018-4918-3

16. Pedersen L, Schioler L, Holmberg K, Ahlstrom Emanuelsson C, Hellgren J.
Age and unplanned postoperative visits predict outcome after septoplasty: a
national Swedish register study. Int J Otolaryngol. (2018) 2018:2379536. doi: 10.
1155/2018/2379536

17. Pirila T, Tikanto J. Unilateral and bilateral effects of nasal septum
surgery demonstrated with acoustic rhinometry, rhinomanometry, and
subjective assessment. Am J Rhinol. (2001) 15(2):127–33. doi: 10.2500/
105065801781543664

18. Pedersen LA, Dolvik S, Holmberg K, Emanuelsson CA, Johansson H,
Schioler L, et al. Surgery to relieve nasal obstruction: outcome for 366 patients
operated on by one senior surgeon. Eur Arch Otorhinolaryngol. (2021) 278
(10):3867–75. doi: 10.1007/s00405-021-06696-7

19. Nilsen AH, Helvik AS, Thorstensen WM, Bugten V. A comparison of
symptoms and quality of life before and after nasal septoplasty and
radiofrequency therapy of the inferior turbinate. BMC Ear Nose Throat Disord.
(2018) 18:2. doi: 10.1186/s12901-017-0050-z

20. Sundh C, Sunnergren O. Long-term symptom relief after septoplasty.
Eur Arch Otorhinolaryngol. (2015) 272(10):2871–5. doi: 10.1007/s00405-014-
3406-7

21. Habesoglu M, Kilic O, Caypinar B, Onder S. Aging as the impact factor on
septoplasty success. J Craniofac Surg. (2015) 26(5):e419–22. doi: 10.1097/SCS.
0000000000001879
Frontiers in Surgery 08
22. Lundberg M, Lilja M, Blomgren K, Kotisalmi I, Makitie AA, Sainio S, et al.
One dose of preoperative, intravenous, prophylactic antibiotics significantly lowers
postoperative infection rate in septoplasty-a study of 772 operations. Clin
Otolaryngol. (2022) 47(1):174–80. doi: 10.1111/coa.13889

23. Konstantinidis I, Tsakiropoulou E, Chatziavramidis A, Ikonomidis C,
Markou K. Intranasal trigeminal function in patients with empty nose
syndrome. Laryngoscope. (2017) 127(6):1263–7. doi: 10.1002/lary.26491

24. Bischoff S, Poletti SC, Kunz S, Kiessling SY, Hinder D, Dreher A, et al.
Trigeminal endonasal perception—an outcome predictor for septoplasty.
Rhinology. (2020) 58(5):437–43. doi: 10.4193/Rhin19.292

25. Migneault-Bouchard C, Boselie FJM, Hugentobler M, Landis BN, Frasnelli J.
Trigeminal impairment in treatment-refractory chronic nasal obstruction.
Rhinology. (2021) 59(3):312–8. doi: 10.4193/Rhin20.510

26. Jones AS, Wight RG, Durham LH. The distribution of thermoreceptors
within the nasal cavity. Clin Otolaryngol Allied Sci. (1989) 14(3):235–9. doi: 10.
1111/j.1365-2273.1989.tb00367.x

27. Malik J, Spector BM, Wu Z, Markley J, Zhao S, Otto BA, et al. Evidence of
nasal cooling and sensory impairments driving patient symptoms with septal
deviation. Laryngoscope. (2022) 132(3):509–17. doi: 10.1002/lary.29673

28. Siegel NS, Gliklich RE, Taghizadeh F, Chang Y. Outcomes of septoplasty.
Otolaryngol Head Neck Surg. (2000) 122(2):228–32. doi: 10.1016/S0194-5998
(00)70244-0

29. Karlsson TR, Shakeel M, Al-Adhami A, Suhailee S, Ram B, Ah-See KW.
Revision nasal surgery after septoplasty: trainees versus trainers. Eur Arch
Otorhinolaryngol. (2013) 270(12):3063–7. doi: 10.1007/s00405-012-2162-9

30. Hellgren J, Jarlstedt J, Dimberg L, Toren K, Karlsson G. A study of some
current methods for assessment of nasal histamine reactivity. Clin Otolaryngol
Allied Sci. (1997) 22(6):536–41. doi: 10.1046/j.1365-2273.1997.00073.x

31. Kang XR, Chen B, Chen YS, Yi B, Yan X, Jiang C, et al. A prediction
modeling based on SNOT-22 score for endoscopic nasal septoplasty: a
retrospective study. PeerJ. (2020) 8:e9890. doi: 10.7717/peerj.9890
frontiersin.org

https://doi.org/10.1007/s00405-018-5022-4
https://doi.org/10.1007/s00405-018-5022-4
https://doi.org/10.1155/2018/7846843
https://doi.org/10.1007/s00405-018-4918-3
https://doi.org/10.1155/2018/2379536
https://doi.org/10.1155/2018/2379536
https://doi.org/10.2500/105065801781543664
https://doi.org/10.2500/105065801781543664
https://doi.org/10.1007/s00405-021-06696-7
https://doi.org/10.1186/s12901-017-0050-z
https://doi.org/10.1007/s00405-014-3406-7
https://doi.org/10.1007/s00405-014-3406-7
https://doi.org/10.1097/SCS.0000000000001879
https://doi.org/10.1097/SCS.0000000000001879
https://doi.org/10.1111/coa.13889
https://doi.org/10.1002/lary.26491
https://doi.org/10.4193/Rhin19.292
https://doi.org/10.4193/Rhin20.510
https://doi.org/10.1111/j.1365-2273.1989.tb00367.x
https://doi.org/10.1111/j.1365-2273.1989.tb00367.x
https://doi.org/10.1002/lary.29673
https://doi.org/10.1016/S0194-5998(00)70244-0
https://doi.org/10.1016/S0194-5998(00)70244-0
https://doi.org/10.1007/s00405-012-2162-9
https://doi.org/10.1046/j.1365-2273.1997.00073.x
https://doi.org/10.7717/peerj.9890
https://doi.org/10.3389/fsurg.2022.1061440
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	Unmet challenges in septoplasty–nordic studies from a uniform healthcare and geographical area
	Introduction
	Indication for septoplasty
	The severity of nasal obstruction
	Preoperative clinical evaluation
	Surgical skills
	Health-related quality of life
	Long-term results
	Other factors that could affect the surgical outcome
	Discussion
	Conclusion
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


