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ABSTRACT

Septoplasty is one of the most common surgical procedures at ENT clinics
around the world. The reason for undergoing a septoplasty is nasal airway
obstruction (NAQ) that does not respond to any other treatment. The most
common medical management includes topical nasal spray (corticosteroids),
saline rinsing and perhaps nasal strips physically to alleviate obstruction. In
most material published on septoplasty, men are overrepresented. Around 70%
of the patients are usually men and the mean age at surgery is 35-40 years.
Since the results of septoplasty vary a lot, with a satisfaction rate ranging from
under 50 % in some material up to around 90 %, the purpose of this thesis was
to try to find predictors of a better outcome.

Methods/results: Paper I, a register study based on material from the Swedish
National Septoplasty Register (SNSR). We aimed to study predictors of a
better outcome six months after surgery. Including almost 6,000 patients, we
found that higher age, surgery at small hospitals and no unplanned visits to the
hospital postoperatively predicted a better outcome. Paper 11, a register study
with material from the updated SNSR including 888 patients. When comparing
patients’ severity of nasal obstruction pre- and 12 months postoperatively, we
found that the nasal obstruction improved in 63% of the patients. Patients with
severe nasal obstruction preoperatively improved the most at follow-up. Paper
I11, based on material including 366 patients operated on by a senior surgeon
at one clinic. The Nose-VAS improved significantly for all patients after
surgery. Septoplasty and septoplasty + turbinoplasty relieved nasal obstruction
more effectively than turbinoplasty alone. Paper IV, material from the SNSR



during a period of six years (2014-2019), including 2,532 patients and focusing
on gender differences between male and female patients undergoing
septoplasty. When analysing preoperative PROMs and postoperative outcome
between genders, we found the results were very similar for all the included
patients.

Conclusion: Higher age and no unplanned postoperative visits within the first
month after surgery predict a better outcome after surgery. Severe nasal
obstruction preoperatively predicts a better outcome after surgery. The reason
for the overrepresentation of men in septoplasty material remains unclear and
no gender differences were seen comparing gender pre- and postoperatively.
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POPULARVETENSKAPLIG
SAMMANFATTNING PA SVENSKA

Denna avhandling borjade som ett sokande efter faktorer som kan hjélpa oss
prediktera vilka patienter som har storst nytta av en operation pa
nasskiljeviggen (septumplastik). Septumplastik ar en av de vanligaste ingrepp
pa Oron Nisa Hals-kliniker virlden 6ver. Indikationen ir bestdende nistippa,
som inte svarar pa annan behandling (oftast kortisonndsspray) och vanligast
ror det sig om ensidiga problem. Detta dr sdledes en andningsforbittrande
operation, dér man réttar till nésskiljevéiggen och skapar mer plats pa den sidan
som &r trdng. I samband med septumplastik tar man ofta bort delar av
nidsmusslan (konkaplastik) for att skapa ytterligare utrymme for ndsandning.
Problem med nistippa kan paverka livskvalitet, bland annat i form av
snarkning och délig somn med péfoljande trotthet och nedsatt livskvalitet. En
sned nésskiljeviagg kan vara medfott eller en f6ljd av trauman mot ndsan. Mén
ar Overrepresenterade 1 gruppen som opereras med septumplastik.

Metoder: I arbete I, I och IV har vi anvént data frdn Septumplastikregistret i
Sverige (SNSR), som ir ett av flera register inom ONH-specialiteten. Registret
startades 1997, och reviderades 2012-2013. Bland annat inférde man ldngre
uppfoljningstid och uppdatering av ett antal frigor med mer precis
frageformulering. Registret innehdller data frdn sma och stora
operationsenheter runt om i hela landet. Rapportering till registret dr inte
obligatorisk, och pé senare ar rapporteras 50—60 % av alla septumplastiker som
gors 1 Sverige till registret. Arbete I &r baserat pd en 10-&rsperiod fran den
forsta delen av registret, medan arbete Il och IV ar fran den uppdaterade delen
av registret (efter 2013). Arbete 11l bygger pa ett unikt material fran en klinik
utanfor Oslo (Askim), dir samma erfarne ONH-kirurg har tréiffat patienterna
innan operation, opererat och slutligen gjort en uppfoljning efter tre till sex
manader.

Resultat: I arbete I visar vi att hdgre alder vid operation och inga oplanerade
aterbesok forsta tvd veckorna efter operation ér gynnsamt for resultatet efter
septumplastik. 1 arbete II sag vi att patienter med svar nédstdppa innan
operationen hade storst effekt av septumplastik. Ocksa har var hogre alder
kopplat till battre resultat efter operationen. I arbete 11 sdg vi att septumplastik
och septumplastik + konkaplastik gav béttre resultat pa nidstippa &an
konkaplastik enbart. Patienter med svar néstéippa innan operation, upplevde
bittre resultat efter operation. I arbete IV fokuserade vi pé skillnader mellan
kvinnor och mén innan och efter operation. Vi inkluderade 2532 patienter, men
hittade inga konsskillnader vare sig i karakteristika eller operationsresultat.
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1 INTRODUCTION
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1.1 SEPTOPLASTY

1.1.1 History

Upon researching the history of septoplasty, descriptions of the procedure can
already be found back in ancient Egyptian literature(1). Procedures for
treating nasal fractures, such as plugging the nose with a grease-coated strut
made of linen to keep the septum in place, are described. Together with
applying rolls of linen or a splint to the outside of the nose to keep the
external part of the nose stable and straight(2). In the early history of
corrective procedures on nasal septal deviations, numerous techniques are
outlined. In 1757, Quelmaltz described a technique to reposition the septum
to the midline by applying digital pressure to the septum every day(3). In
1875, Adams published a paper describing a technique for septoplasty using a
steel screw compressor to keep the septum in place and, after two or three
days, this was replaced by ivory plugs giving support to the fractured septum
with the goal of achieving a straighter confirmation(4). In Figure 1, a picture
from Adams’ original article can be seen, illustrating a method for treating
nasal bone fractures and the recommendation was to use the device day and
night for two to three weeks. In Adams’ opinion, treating the broken nose and
septum was neglected by the profession, although it often caused permanent
problems, both cosmetic and functional, for the patients.

Figure 1. “Nose-truss with screw pads”. An image from Adams’ original
article, 1875.



In 1882, Ingals published descriptions of the submucous resection of
cartilaginous deformities, also known as “window resection”(5). In 1899, Asch
described a technique where he broke down the tension in the deviated part of
the cartilage, by making crossing incisions, to straighten the septum(6). This
technique turned out to have no long lasting effect(7).

The start of the modern techniques we know today is described in the early
1900s, by Freer (1902) and Killian (1904)(5). Freer understood the
importance of maintaining the support to the nose using an L-shaped piece of
cartilage, known today as the L-strut, to avoid saddling deformity and
retraction of the nasal tip(2). Since then, numerous variations of septoplasty
techniques have been described.
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1.1.2 Anatomy

1. Nasion 2. Rhinion 3. Lateral process of septal cartilage 4. Septal cartilage
5. Alar cartilage lateral crus 6. Alar cartilage medial crus 7. Nasal tip 8.
Columella 9. Spina nasalis 10. Concha inferior anterior part 11. Apertura
piriformis 12. Processus frontalis (maxilla) 13. Os nasale

14. Vomer 15. Lamina perpendicularis 16. Vestibulum nasi 17. Concha
inferior 18. Concha media. (Illustration “"Med kniven i nésan”, Petruson).

The nasal septum performs important functions: giving structural support to
the external nose and the nasal tip, dividing the nasal cavity into two parts
and regulating airflow. The nasal septum consists of a membranous part
anteriorly, followed by a cartilaginous part (quadrangular cartilage (4)) and
an osseus component posteriorly (vomer (/4)). The cartilaginous and bony
components are covered with mucoperichondrium and mucoperiosteum,
which provide innervation and vascular supply(8).



The arterial supply to the septum is both rich and complex. It comes from
the external and internal carotid arteries, mainly via the anterior and posterior
ethmoid arteries, and the sphenopalatine artery. The superior labial artery and
the greater palatine artery are also involved(9).

Supraorbital artery
Dorsal nasal artery
Angular artery
Infraorbital artery
Facial artery

I N

6. Ethmoid anterior artery 7. Ethmoid posterior artery 8. Sphenopalatine
artery 9. Greater palatine artery 10. Labial artery 11. Maxillary artery 12.
Palatine artery. (lllustration “Med kniven i ndsan”, Petruson).
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The innervation of the nasal mucosa includes both autonomic and sensory
components. The degree of vascular tone, turbinate congestion and nasal
secretion is regulated by the autonomic nervous system. The first and second
division of the trigeminal nerve supply sensory innervation to the nasal
mucosa(10).

1. Infratrochlear nerve 2. External branch of anterior ethmoidal nerve 3.
Infraorbital nerve 4. Anterior ethmoidal nerve 5. Posterior ethmoidal nerve
6. Nasopalatine nerve 7. Pterygopalatine ganglion 8. Branches from the
infraorbital nerve. (I1lustration “Med kniven i nédsan”, Petruson).



1.1.3 Surgical techniques in septoplasty

Many surgical approaches and techniques, including endonasal, endoscopic
and open procedures, have been described over the years.

Illustration of the hemitransfixion approach. (”Med kniven i nésan”,
Petruson).

With the hemitransfixion approach, the incision is made through one side of
the membranous side of the septum, anterior to the cartilaginous portion of
the septum. The Killian incision is made 10-15 mm posterior to the caudal
edge of the cartilaginous septum. Numerous other approaches, such as the
Cottle Elevator Incision, Freer’s incision and columella incision, to mention a
few, are described in the literature. Moreover, endoscopic septoplasty is
becoming more common and is now regarded as a good technique to use for
many types of septal deviation, especially in the posterior and inferior
area(11, 12). Endoscopic septoplasty is also helpful when teaching more
junior surgeons, because of the enhanced visualisation, as it projects the
procedure onto a monitor.

A traditional septoplasty is usually performed under general anaesthesia,
using a headlight for visualisation. The nasal mucosa is decongested using
topical lidocaine-nafazolin. One per cent lidocaine with adrenaline is then
injected into the columella and along the septum bilaterally in a
subperichondral plane. This assists with local anaesthesia, haemostasis and
also hydrodissection. The next step is the hemitransfixion incision, using a
scalpel with a 15 blade. The dissection is performed using scissors, followed
by a Cottle or Freer elevator to dissect carefully within a subperichondral
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plane and elevate the perichondrium and mucosa from the cartilage in an
intact fashion. The dissection is continued broadly over and beyond the septal
deformity. Nasal speculums of different sizes are used during this procedure
to ensure adequate visualisation. The next step depends on the deviation or
the issue with the nasal septum, usually using the elevator gently to incise
and remove parts of the cartilage, releasing tension and being able to
straighten the septum. It is important to preserve an adequate L-strut to
prevent loss of external nasal support. The removed cartilage should be saved
in normal saline. Pieces of cartilage can be reshaped and used to reinforce the
L-strut, if necessary(8). When a satisfactory result is accomplished, the
closure of the hemitransfixion incision is performed with a resorbable suture.
A non-absorbable packing is then usually used; silastic nasal splints, cut to
size, are applied on both sides of the septum. These are fixated with non-
absorbable transseptal sutures, for easy removal in the outpatient clinic. The
splints keep the pieces of cartilage in place and prevent adhesions to the
turbinates. A silastic or portex tube (size 4.5-5.5) is then cut to size (8-9 cm)
and placed in both nostrils to allow nasal breathing and keep the nasal splints
in place. The tubes are kept in place with a non-absorbable suture through the
columella. On top of the tubes, a piece of 2 cm ribbon gauze with Terracortril
polymyxin B is placed, putting some pressure on the splints to prevent
haematoma. The nasal packing is removed in the outpatient clinic after 7-14
days(13, 14).

1.1.4 Surgical techniques in turbinoplasty

Total turbinectomy is an area of debate and should generally not be
performed, with the risk of ending up with the empty nose syndrome, causing
excessive drying of the nose and crusting(10). Using the least invasive
surgery possible to deal with the nasal obstruction is recommended(15). It is
most common to perform a partial turbinectomy or a turbinoplasty, and as
for the septoplasty there are numerous different techniques. Outfracturing
(lateral displacement) of the inferior turbinate by using a long-bladed nasal
speculum or a flat elevator is an alternative that is often used in combination
with a septoplasty to improve nasal breathing(16). This technique was first
described in 1904 by Killian(17). Radiofrequency treatment of the inferior
turbinate is a minimally invasive technique to reduce the tissue volume with
minimal impact on the surrounding tissue. In a review by Abdullah et al.
from 2021 on surgical interventions for inferior turbinate hypertrophy, the
results were promising for radiofrequency treatment, with studies reporting
improved nasal breathing measured with rhinomanometry and improvement
on VAS(18).



A traditional turbinoplasty is performed by injecting local anaesthesia
(lidocaine with adrenaline) into the inferior turbinate, followed by an incision
with a scalpel through the mucosa along the inferior border of the turbinate.
This is followed by lifting the mucosal flap using an elevator, to expose the
bony surface of the turbinate, followed by the removal of the bone anteriorly
together with the redundant mucosa. The excess mucosa is then used to cover
the bone of the inferior turbinate. To keep the mucosa in place and to prevent
adhesions, a portex tube cut to size (8-9 cm long) is placed in both nostrils
and kept in place by a single non-absorbable suture through the columella.
For the septoplasty, a 2 cm ribbon gauze with Terracortril polymyxin B is
placed in both cavities. The nasal packing is removed in the outpatient clinic
after five to seven days(13, 19).

1.1.5 Complications

The most frequent complications in septoplasty are presented below(3, 8, 20):

- excessive bleeding

- septal haematoma

- septal perforation

- change in smell

- change in the shape of the nose
- infections

- nasal obstruction

- intranasal adhesions

In a systematic review by Van Egmond et al. in 2018, including eleven studies,
only three reported complications(21). Septal perforation and adhesions or
synechiae were the most frequent, with a reported incidence of seven (3%) and
six (2.5%) respectively in 233 patients. Other complications were nasal septal
haematoma and secondary haemorrhage. Complications were reported to a
greater extent after septoplasty + turbinoplasty compared with septoplasty
alone in all three studies.

In a large group of patients undergoing septoplasty or septoplasty +
turbinoplasty, the authors found that 193 (3.4%) of 5,639 had some
complication(20). Excessive bleeding was the most frequent (3.3%), followed
by infection (3.1%), hyposmia (3.1%) and septal perforation (2.3%). Excessive
bleeding is also reported to be the most frequent in other studies(22, 23).
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To avoid complications, it is vital to secure good visualisation during surgery
to be able to identify the anatomy, taking care when raising the mucosal flaps,
to avoid tearing the mucosa. It is especially important to avoid bilateral tearing
of the mucosa, damaging the blood supply with the risk of a septal perforation.
Suturing the mucosa is usually not necessary, but it can sometimes be used to
keep the edges together. If the nasal splints or tubes are sutured too tightly,
there is a risk of ischaemia and necrosis of the surrounding area. It is important
to advise the patient postoperatively about saline irrigation regularly for as long
as they have the nasal packing to keep the tubes or splints clear and minimise
potential crusting(20).

10



1.2 OBJECTIVE MEASUREMENTS OF NASAL
BREATHING

1.2.1 Rhinomanometry (RM)

Active anterior rhinomanometry is one of the most commonly used methods
for assessing nasal patency, measuring nasal pressure and airflow during
normal inspiration and expiration. This is done using a probe placed in the
nostril, testing one side at a time. The procedure is usually performed before
and after topical vasoconstriction. Differences in resistance before and after
decongestion can be attributed to nasal mucosal swelling. If there is no
difference, the nasal stuffiness is likely to be caused by a structural issue. The
procedure is relatively expensive and time consuming(24).

1.2.2 Acoustic rhinometry (AR)

Acoustic rhinometry is a measurement of nasal geometry, measuring echoes of
sound impulses sent into one nostril. One nostril is measured at a time,
providing information on the nasal luminal anatomic structures(24). AR
determines the cross-sectional area and volumes of the nasal cavity as a
function of the distance into the nasal cavity. The narrowest part of the nasal
cavity is usually situated within three cm from the nares. Two areas are often
referred to as narrow; one is the nasal valve and the other is the anterior end of
the inferior turbinate. AR is good for testing one side at a time and is relatively
easy to use, but it requires a trained operator(25).

1.2.3 Peak nasal inspiratory flow (PNIF)

Peak nasal inspiratory flow is a physiological measurement of the airflow
through both nasal cavities during forced inspiration. The result is expressed
in litres per minute. It is inexpensive, fast, easily portable and easy to perform.
Since both sides are tested at the same time, it is not ideal for selecting patients
for septoplasty. It can be used for comparisons of nasal breathing pre- and
postoperatively(24, 26, 27).

11
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1.2.4 Image-based volumetry

Like acoustic thinometry, CT- or MRI-based volumetry uses cross-sectional
areas measured on imaging to determine nasal passage(28). It is not commonly
used to select patients for septoplasty.

1.2.5 Computational fluid dynamics

Computational fluid dynamics (CFD) can be used to simulate airflow through
3D reconstructions of nasal cavities on CT scans, providing detailed
physiological variables using computer software(29, 30). CFD is not used
regularly in the septoplasty decision process.

12



1.3 SUBJECTIVE MEASUREMENTS OF NASAL
SYMPTOMS

1.3.1 SNOT 22 (Sino-Nasal Outcome Test)

The SNOT 22 is a validated questionnaire containing 22 questions on
symptoms and the social/emotional consequences of rhinosinusitis. The
grading of symptoms is related to both nasal and general health from 0 (no
problem) to 5 (problem as bad as it can be). It can be broken down into eight
“nasal” and 14 “general health” questions(31). It was originally designed for
rhinosinusitis but can also be used for nasal surgery. Available in Swedish(32).

LD.: SINO-NASAL OUTCOME TEST (SNOT-22 DATE:,

Below you will find a list of symptoms and social/emotional consequences of your rhinosinusitis. We would like to knaw more about
these problems and would appreciate your answering the following questions to the best of your ability. There are na right or wrang
answers, and only you can provide us with this information. Please rate your problems as they have been over the past two weeks.
Thank you for your participation. Do not hesitate to ask for assistance if necessary.

z[s|zsl=s]¢]3 ¢
1. Considering how severe the problem is when you ¥ < = % E 4 Eg
experience it and how often it happens, please rate g =z g 8 e 3 2
each item below on how "bad" it is by circling the E & ;: ) g 8 2
number that corresponds with how you feel using this 5‘“ = = B g g
- o £ g8 a B
scale: — Z 3 & o 3
E =2 E =t =
5 &
3 g g
g

1. Need to blow nose 0 2 ) 4 5 o]
2. Nasal Blockage 0 1 2 3 4 5 o]
3. Sneezing 0 1 2 3 4 5 ]
4. Runny nose 0 1 2 3 4 5 o]
5. Cough 0 1 2 3 4 5 (o]
6. Post-nasal discharge 0 1 2 3 4 5 o]
7. Thick nasal discharge 0 1 2 3 4 5 (o]
8. Ear fullness 0 1 2 3 4 5 o]
9. Dizziness 0 1 2 3 4 5 o]
10. Ear pain 0 1 2 3 4 5 o]
11. Facial pain/pressure 0 1 2 3 4 5 o
12. Decreased Sense of Smell/Taste 0 1 2 3 4 5 o]
13. Difficulty falling asleep 0 1 2 3 4 5 ]
14. Wake up at night 0 1 2 3 4 5 o]
15. Lack of a good night’s sleep 0 1 2 3 4 b (o]
16. Wake up tired 0 1 2 3 4 5 o]
17. Fatigue 0 1 2 3 4 5 o]
18. Reduced productivity 0 1 2 3 4 5 o]
19. Reduced concentration 0 1 2 3 4 5 o]
20. Frustrated/restless/irritable 0 1 2 3 4 5 o]
21. Sad (] 1 2 3 4 5 (o]
22. Embarrassed 0 1 2 3 4 5 o]

2. Please mark the most important items affecting your health il of 5 items), T

SNOT-20 Copyright © 1996 by Jay F. Piccirillo, M.D., Washington University School of Medicine, St. Louis, Missouri
SNOT-22 Developed from modification of SNOT-20 by National Comparative Audit of Surgery for Nasal Polyposis and Rhinosinusitis
Royal College of Surgeons of England,

13
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1.3.2 VAS (Visual Analogue Scale)

The VAS is a psychometric response scale that is easy to use. It can be used to
grade different parameters and nasal symptoms is one of them. A scale from
1-10 represented by a straight line, where higher scores indicate worse
symptoms, is frequently used. The patients indicate their response using a cross
on the line, corresponding to their own perception of symptoms(33). Lim et al.
propose that, when it is used to grade chronic rhinosinusitis, VAS 0-3 is classed
as mild, > 3-7 moderate and > 7 as severe(34). This grading can also be used
for other nasal symptoms like nasal obstruction.

To evaluate the total severity, the patient is asked to indicate on a VAS
the number to the question:

HOW TROUBLESOME ARE YOUR SYMPTOMS OF RHINOSINUSITIS?

10 cm

Not troublesome Worst thinkable
troublesome

1.3.3 NOSE (Nasal Obstruction Symptom Evaluation)

The NOSE is a self-report instrument (questionnaire) to quantify the subjective
burden related to nasal obstruction that contains five questions with a grading
from O (not a problem) to 4 (severe problem)(33). A validated version is
available in Swedish.

Nasal Obstruction Symptom Evaluation (NOSE) Instrument

=» To the Patient: Please help us to better understand the impact of nasal obstruction

on your quality of life by completing the following survey.
Thank You!

Over the past 1. month, how much of a problem were the following conditions

for you?
Please tircle the most correct response
Nota Verymild Moderate Fairly bad Severe
problem  problem  problem problem  problem
1. Nasal congestion or 0 1 2 3 4
stuffiness
2. Nasal blockage or 0 1 2 3 4
obstruction
3. Trouble breathing through 0 1 2 3 4
my nose
4, Trouble sleeping 0 1 2 3 4
5. Unable to get enough air 0 1 2 3 4

through my nose during
exercise or exertion
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1.3.4 Glasgow Benefit Inventory (GBI)

The GBI is a validated, generic patient-recorded outcome measurement used
in otolaryngology to report changes in quality of life post-intervention, medical
or surgical, containing 18 questions. The score ranges from -100 (poorest
outcome) through 0 (no change) to +100 (best outcome)(35).

1.3.5 Fairley Nasal Symptom Questionnaire (FNQ)

The FNQ is a validated 12-item measurement of nasal symptoms. The
symptom intensity for each item is rated from 0-3, where 0 = asymptomatic, 1
= mild, 2 = moderate and 3 = severe(36).

1.3.6 Short Form 36 (SF 36)/Short Form 12 (SF 12)

The SF 36 is a 36-item patient-reported survey of patient health. Two distinct
components are measured, a physical and a mental. It is therefore not
appropriate to use one overall score, but rather two summary scores, according
to the SF 36 developers(37).

The SF 12 is a shorter version of its predecessor, the SF 36, which is used as a
measurement of general health. It was created to reduce the burden of response.
The SF 12 has been studied in different patient populations. It has shown strong
correlations with the SF 36 at group level, even though individual differences
can be seen(38).

1.3.7 Which subjective measurement to use for septoplasty?

The SNOT 22, VAS and NOSE are the subjective methods most used in
material on septoplasty.

A comparison of the VAS and NOSE in evaluations of post-septoplasty
patients was made by Shukla et al. in 2020(33). It comprised 80 adult patients
with nasal obstruction due to a deviated nasal septum and they all filled out
questionnaires relating to the severity of their symptoms using the VAS
(grading severity of nasal obstruction) and NOSE both preoperatively and
postoperatively (1 and 3 months). Preoperatively, the scores for both methods
were similar, with a significant correlation. Postoperatively, there was more
improvement in the NOSE score at both one and three months. At three
months, patient satisfaction was rated as 88% with the NOSE and 62% with
the VAS. Both provide an effective framework for evaluating treatment
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response. The VAS is easy and simple to use, but it is not as specific and does
not include different aspects of nasal issues like the NOSE does.

Other studies using the VAS or NOSE with a longer follow-up period also
show that they are both good tools for evaluating the response to surgery for
the indication of nasal obstruction(39, 40).

In addition, when the VAS is used in published material, it usually contains
one question on nasal obstruction. In Paper III, we used a version of the VAS
containing twelve questions covering different aspects of nasal issues (Nose-
VAS), giving us more information on patient complaints. The Nose-VAS is
available in “Appendix”.

Van Egmond et al. used both a disease-specific SNOT-22 and NOSE, among
other subjective measurements, in their extensive RCT(41). They both showed
consistently large effects in favour of septoplasty compared with the patients
in their non-surgical management group, comparing pre- and postoperative
results. They reported beneficial effects of septoplasty over the full 24 months
of follow-up, with the largest difference at six months.

The questionnaire used in the SNSR is another subjective method for
measuring nasal issues. The updated questionnaire (after revision) has a scale
on which the patient has four options to grade their nasal obstruction from none
to severe. The questionnaire also contains a question to assess the effect on
daily activity and sleep, which has been adapted from the ARIA consensus
document. Questionnaires from the SNSR used in paper I, Il and IV are
available in “Appendix”.

There are numerous alternatives when it comes to subjective measurements of
nasal obstruction and septoplasty outcome, or as a tool in the decision-making
related to septoplasty. It is not possible to say that one is superior to the others
and this is often a personal preference. The subject is further discussed in 1.5
“Selecting patients for septoplasty”.
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14 REGISTERS

1.4.1 Swedish National Septoplasty Register (SNSR)

The SNSR was started by the Swedish Association for Otorhinolaryngology,
Head and Neck Surgery (SFOHH) in 1997. The register is monitored by an
expert group of Swedish rhinologists and is funded by the Swedish Association
of Local Authorities and Regions. The register underwent a total revision in
2012-2013(42).

The SNSR contains data on surgery to the nasal septum (septoplasty), where
the main indication is nasal obstruction, and the goal is to improve the patient’s
nasal breathing. In the register, a septoplasty can be registered as a single
procedure or combined with a turbinoplasty but not in combination with other
nasal surgery like sinus surgery or rhinoplasty. The ENT clinics performing
septoplasty, both public hospitals and private practices, report to the register
on a voluntary basis(43, 44).

In the first part of the register (1997-2013), the main outcome was patient-
rated relief of symptoms six months after surgery. During this period, the
register contained three questionnaires. The first one was filled out by the ENT
surgeon making the decision to perform septoplasty, while the second was
filled out by the ENT surgeon performing the septoplasty and the third by the
patient six months after surgery. In the third questionnaire, the patients grade
their symptoms as follows: “My symptoms have gone”, “My symptoms have
almost gone”, “My symptoms remain”, “My symptoms have worsened” and
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they also report unplanned visits to healthcare within the first two weeks due
to pain, bleeding or infection(44).

Today (2013-), the register contains four questionnaires. The first
questionnaire has two parts. The first is filled out by the patients, where they
report their degree of nasal obstruction (none, mild, moderate, severe), side of
nasal obstruction, day- and/or night-time symptoms and activity impairment
(none, mild, moderate, severe) due to the nasal obstruction. The second part is
filled out by the ENT surgeon diagnosing and making the decision to perform
septoplasty and it contains data on diagnosis, side of septal deviation, co-
morbidities, if rhinomanometry was used and planned surgical procedure. The
second questionnaire is filled out by the ENT surgeon performing the surgery,
including data on surgical technique, nasal packing, or use of antibiotics.
Questionnaire 3 is sent to the patient by mail or e-mail one month after surgery,
asking about any unplanned visits to healthcare due to postoperative
complications (bleeding, pain, infection, other) within the first month
postoperatively. Questionnaire 4 is also mailed or e-mailed to the patient, 12
months after surgery, again asking them to grade their nasal obstruction (none,
mild, moderate, severe), as they did preoperatively, together with the
impairment to daily activities and sleep caused by nasal obstruction. Further,
they are asked whether the result was as expected and, finally, whether they
suffered any unexpected adverse effects 12 months after surgery(42, 43).

1.4.2 Swedish National Patient Register (NPR)

The NPR was started back in 1967 and since 1987 it has had full national
coverage. It is a mandatory register for all inpatient care and outpatient visits
to a specialist physician in Sweden, excluding primary care. The register is a
health data register that is regulated by Swedish law (1998:543) and it is
governed by the Swedish Board of Health and Welfare (Socialstyrelsen). Each
register should include the patient’s social security number, primary and
relevant secondary diagnosis, treatment, mechanism of injury when applicable,
medical and administrative patient information(45).

1.4.3 Coverage of data
The data in the SNSR are validated by dividing the number of septoplasties
registered in the SNSR by the total number of septoplasties performed in

Sweden (using NPR + SNSR, one registration per personal identity number).
The result is presented as a percentage for every year.
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1.4.4 Completeness of data

The completeness of data is the number of patients reported to the SNSR by a
clinic, divided by the real number of patients undergoing a septoplasty at the
same clinic.

1.4.5 Why do we have healthcare quality registers?

The vision of the SKR for the healthcare registers in Sweden is that this will
help save lives and contribute to equal care regardless of where people live.
Moreover, it will be used actively in follow-up, learning, quality development,
improvement, science and leadership(46).

1.4.6 Register-based research

In 2010, a report was presented in Sweden concluding that the Swedish
national quality registers were regarded as a large underutilised resource for
measuring the results of systematic quality improvement(47). This has led to
increased attention being paid to register-based research and investments from
the government for the years following the report.

The main strengths of register-based research, in this case the septoplasty
register, are that data already exist and valuable time has passed, complete
study populations minimise selection bias and the data are independently
collected(48). Other strengths are that the data give an impression of “everyday
life”, many patients are included and different hospitals and different surgeons
from all over the country are involved. It is also cost effective in terms of both
time and money, compared with an RCT, for example(49).

The disadvantages of register-based research are the relatively short follow-up
(septoplasty register), data are not collected by the researcher and may
therefore not be a perfect fit for the study, no control group is available, no
objective measurements are easily available, patients do not answer during
follow-up, not all procedures are reported and some hospitals do not report to
the register.

The non-responders in registers often constitute a large group and we are
unable to say for sure how they affect the final result, but they probably make
it less accurate. The reasons why people do or do not respond are speculative
and probably multifactorial(50). It has been found that socioeconomic status
and educational level play a role, as well as the length and readability of the
questionnaires(51, 52). In Paper II, we excluded > 4,000 patients for not
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answering the questionnaire after 12 months, because we wanted to compare
pre- and postoperative results. Since we had information from at least one
questionnaire on this group, we were able to see that the group did not differ
much from the study population (age, gender, nasal obstruction etc). Statistical
methods like imputation can also be used to fill the gap in missing data(53).
The method is described in “Statistics”.
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1.5 SELECTING PATIENTS FOR SEPTOPLASTY

At Sahlgrenska University Hospital, the patients are usually referred from
primary care with a history of nasal obstruction. At the clinic, the patient is met
by the ENT surgeon, a medical history is taken and the nose is examined using
anterior rhinoscopy and with an endoscope before and after decongestion.
Most often, the patient is referred for a rhinomanometry, to obtain a total
assessment of their nasal issues. The surgeon then makes the decision to either
continue with a septoplasty or, if the problem is more of a mucosal type, other
alternatives are discussed (saline nasal irrigation, intranasal corticosteroids,
radiofrequency treatment etc). The septoplasty decision is based on medical
history and the clinical status of the nose, together with rhinomanometric
findings.

Objective measurements are often used in the selection of patients for
septoplasty and to assess the efficacy of the procedure. In a review by Moore
and Eccles, seven studies examined the relationship between rhinomanometric
(RM) findings pre- and postoperatively(54). All the included patients had a
pathological RM preoperatively on the obstructed side and they all reported a
statistically significant improvement on RM postoperatively. The follow-up
period varied from three months to ten years. The same review also studied the
results of acoustic rhinometry (AR) and peak nasal inspiratory flow (PNIF).
For AR, including six studies, the results showed an improvement in nasal
patency postoperatively. The one study included in the review using PNIF
involved 22 patients and an increase in flow (L/min) and improved nasal
patency after septoplasty were seen. Another review by Holmstrom reports
that, in many studies, there is a good correlation between pathological nasal
airway resistance (NAR) on RM preoperatively and a better outcome after
septoplasty. Their conclusion was therefore to operate when there is good
correlation between the patient’s status, history and the results of RM and, if
one objective method is to be used, it should be RM(55). Van Egmond et al.
conducted a systematic review published in Rhinology 2018 evaluating the
current evidence for the effectiveness of septoplasty, in terms of both
subjective and objective outcome measurements(21). Most of the included
studies showed that septoplasty had a good effect on both the subjective and
objective outcome, but no additional effect of turbinoplasty was found. None
of the studies mentioned compared surgery with the non-surgical management
of nasal obstruction.
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There are studies that have randomised patients with NAR and septal
deviations into groups of having surgery and not having surgery. Srinivasan et
al. recently showed that septoplasty had a better effect on nasal obstruction
after six months compared with patients left without surgery(56). This result
related to both objective (PNIF) and subjective measurements (VAS, NOSE,
SNOT-22). Van Egmond et al. conducted a large-scale multicentre RCT
published in The Lancet 2019, showing that septoplasty is more effective than
the non-surgical management of nasal obstruction in adults with a deviated
septum(41). The RCT included 203 patients stratified by age, gender and the
severity of septal deviation (mild, moderate, severe) and they were randomised
to either surgical or non-surgical management. The non-surgical management
was either watchful waiting or medical treatment (usually local
corticosteroids). The follow-up period was 24 months. The primary outcome
was health-related quality of life after 12 months, using the Glasgow Health
Status Inventory (GHSI). Secondary outcomes were the objective assessment
of nasal patency, including RM and PNIF. Health-related quality of life was
measured using NOSE, SNOT-22, EQ-5D-3L and GBI. Both RM and PNIF
showed results in favour of septoplasty, although overall RM differences were
fairly small and less consistent than the results from PNIF. NOSE and SNOT-
22 also showed large effects in favour of the septoplasty group. Another large
multicentre RCT is currently ongoing, comparing septoplasty with medical
therapy(57).

There is also the option to wait and see instead, if surgery is in doubt. There
are studies supporting this strategy, showing a spontaneous improvement in
many patients. In a study by Sipilé, patients had been on the waiting list for
septoplasty for four to five years and many of them turned out to be happy with
their nasal breathing and not in need of surgery when it was finally offered(58).
These results have previously been supported by Jessen et al., when they
followed up patients with nasal obstruction and a septal deviation, with a
normal NAR and not undergoing septoplasty(59). A large number of them had
no nasal complaints at follow-up after a few years. Moreover, Thulesius et al.
found that, for 36% of their patients left without surgery, nasal stuffiness was
reduced or had disappeared seven to nine years after their first pathological
RM(60). With higher age, the probability of belonging to the improved group
increased. It is only possible to speculate about why there is a correlation
between increased age and reduced NAR in this study, but studies show that
higher age is associated with larger nasal cavities(61). Higher age at surgery
was also seen as a predictor of a better outcome in one of our own studies(44).
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The combination of objective and subjective methods is often used in studies
of septoplasty. When it comes to the use of CT scans in the septoplasty
decision, the issue is widely discussed. In their paper from 2019, Janovic et al.
studied the use of the CT-imaged grading of nasal septum deviation and
whether it should be used in the decision-making relating to surgery in a group
of 225 patients(62). The CT morphology of the septum was analysed, the angle
of the septal deviation was measured and the nasal obstruction was assessed
using the NOSE questionnaire. The authors then looked at the relationship
between these three parameters. The conclusion was that CT is not
recommended as an objective diagnostic tool in the decision-making relating
to septoplasty and that NOSE provides more valuable information on the
quantification of nasal obstruction severity.

Among the numerous subjective methods that can be used, Corredor-Rojas et
al. analysed the correlation between different subjective scales, including the
VAS, NOSE and GBI after septoplasty + turbinoplasty(63). They included 56
patients (21 female) and 75% of the patients had a VAS score of < 6 and a
NOSE score of < 50 after surgery. Moreover, 75% of the patients experienced
enhanced quality of life according to the GBI. This research found a strong
correlation between the NOSE and VAS, suggesting that the two scales can be
used interchangeably.

The NOSE and VAS are two of the most used PROMs in septoplasty. Rhee et
al. conducted a review, attempting to find normative values for these two
scales(64). For patients with no history of NAO, the average NOSE score was
15 on a scale from 0-100, while the average VAS score was 2.1 on a scale from
0-10. The scores for patients who sought corrective surgery for NAO were 65
and 6.7 respectively. For the general population, the scores came in between
and were 42 and 4.6. A clinically meaningful measurement of surgical success
can be regarded as a change of > 30 for the NOSE and > 3 for the VAS.

Suggested limits when using the NOSE and VAS to grade NAO

Degree of NAO NOSE (0-100) VAS (0-10)
Mild 15-25 <3
Moderate 25-50 3-6

Severe >50 >6
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2 AIMS
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The overall aim of this thesis is to find predictors of a better outcome from
septoplasty and to strengthen the decision-making basis for the surgeon before
deciding upon surgery. Further, to investigate gender differences in patients
undergoing septoplasty.

Paper 1

To use data from the SNSR during a 10-year period, in an attempt to find
predictors of better subjective symptom relief in patients six months
postoperatively

Paper 11

With data from the SNSR, to analyse and compare data from PROMs pre- and
postoperatively, including subjective symptom relief twelve months
postoperatively, looking for predictors of a better outcome

Paper II1
To evaluate outcome after septoplasty in a group of patients all diagnosed,

operated on and followed up by one experienced senior surgeon at the same
clinic

Paper IV
To analyse gender differences in a large group of patients from the SNSR and

investigate whether men and women undergoing septoplasty differ in the pre-
and postoperative PROMs
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3 PATIENTS AND METHODS
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3.1 STUDY DESIGN AND SUBJECTS

Paper I

This is a retrospective register study, including 5,865 patients, all > 18 years
of age and registered in the SNSR between 2003-2012. The patients had
undergone a septoplasty or a septoplasty + turbinoplasty with the indication of
nasal obstruction. Patients aged < 18 years, all undergoing septoplasty as an
emergency procedure following nasal trauma, or other acute conditions, were
excluded. This was defined as having surgery within two weeks or less from
the decision to perform surgery to the actual septoplasty. Further, patients
undergoing revision septoplasty were excluded, together with patients
undergoing septoplasty in combination with other surgical procedures (for
example, FESS). Patients with incomplete questionnaires were excluded. In
the primary analyses, we wanted a match between PAR and SNSR of > 70%.

Patient-rated symptom relief six months postoperatively was analysed in
relation to age, gender, type of surgery (septoplasty or septoplasty +
turbinoplasty), size of hospital or surgical centre where surgery was performed
and whether the patient made any unplanned visits to the hospital within two
weeks after surgery (due to nasal pain, infection or bleeding). The hospitals
were divided into the following categories: “university”, “county” and
“district” hospitals. In Sweden, a minority of surgical centres are within private
healthcare and these were categorised as “others”.

Paper 11

This is a retrospective register study including 888 patients registered in the
SNSR during a two-year period, 2015 and 2016. The inclusion criteria were
age > 18 years, no acute surgery, answers to both pre- and postoperative
questionnaires (12 months) and, finally, patients with “no nasal obstruction”
preoperatively were excluded (see figure below).

Patients who rated their nasal obstruction as one level better twelve months
after septoplasty compared with their preoperative rating were defined as
“improved”.

The data from the SNSR were compared with the number of septoplasties
registered in the NPR by personal identity numbers. The match, or coverage of
data, was 49% in 2015 and 48% in 2016. This meant that about half of all
septoplasties performed in Sweden during these two years were reported to the
SNSR.
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Paper 111

A retrospective cohort study including 366 patients referred for nasal
obstruction to a small private clinic outside Oslo, Norway. The patients
underwent septoplasty, septoplasty + turbinectomy or turbinectomy alone. All
the patients met the same experienced ENT surgeon preoperatively, at surgery
and finally at the follow-up after three to six months. The patients completed
a questionnaire including questions on age, gender, allergy, asthma and
smoking habits. They also filled out the VAS for twelve sino-nasal symptoms
(Nose-VAS). The same Nose-VAS was filled out at the postoperative follow-

up.

Nose-VAS: Putting a mark on a 100 mm linear scale ranging from no
symptoms to worst possible symptoms. The symptoms included nasal
obstruction, nasal discharge, oral breathing, snoring, sleep apnea, headache,
midface pain, coughing, sneezing, sense of smell, sinusitis and finally general
health.

Paper IV

A retrospective register study including 2,532 patients from the SNSR
undergoing septoplasty or septoplasty + turbinectomy on the indication of
nasal obstruction in 2014-2019. Preoperative variables and postoperative
outcome after twelve months were compared between genders. Patients with
no nasal obstruction preoperatively were excluded, together with patients not
answering both the pre- and postoperative questionnaires after 12 months.

The number of patients from the SNSR was compared with the number of
septoplasties reported to the NPR (all septoplasties performed in Sweden)
during the same period. The coverage can be seen in the figure from the SNSR
below (2014: 42%, 2015: 49%, 2016: 48%, 2017: 47%, 2018: 45% 2019:
60%).

Tackningsgrad (%), 6versikiligt for Septumplastikregistret

100
20
a0

40
o —— W
40

30

2014 2015 2016 2017 2018 2019 2020 2021

Kalla: Septumplastikregistret, patientrogistrat
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3.2 STATISTICS

The statistical analyses were performed by professional statisticians, in
collaboration with the authors. A p-value of <0.05 was considered statistically
significant.

Paper I: Percentages or mean values and range were used to present the
descriptive statistics. A box plot illustrates patient age in relation to patient-
rated symptom relief six months after surgery. Multivariable logistic
regression was used to analyse the relationship between the different predictors
and patient-rated outcome after six months. This was presented as the odds
ratios (OR) with 95% confidence intervals (CI).

Paper II: Descriptive statistics are presented as percentages or mean values
with standard deviations (SD). Logistic regression was used to calculate odds
ratios. Multiple imputation was used due to the large amount of missing data
for the question regarding “unplanned visits to healthcare within one month of
surgery”.

Paper III: Continuous data are presented as the mean +/- SD and the
categorical variables are presented as percentages. Fisher’s exact test and
Fisher’s permutation test were used when comparing the three groups of
different surgical methods. To study the change after surgery, we used Fisher’s
test for pairwise comparison.

Paper IV: To summarise the characteristics of the study population,
descriptive statistics were used. Means and SD were used for continuous
variables, while percentages were used for categorical variables. Odds ratios
were calculated using ordinal logistic regression and comparisons between
groups were made using Pearson’s chi-square test.
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Basic statistics used in Paper I-1V
Mean and standard deviation

The mean is the average of all numbers (the sum of numbers divided by the
total count of items included). It is most appropriate with normally distributed
data. The mean is typically presented with a standard deviation (SD), which
indicates the average spread of numbers around the mean value(65). The mean
and SD are used in most of the descriptive data presented in the papers. The
median is the middle number of all numerical values. It is not as sensitive to
outliers as mean values and may be a better choice when the distribution is
skewed(65). The interquartile range is usually used as a dispersion
measurement with the median.

Odds ratio

The odds ratio (OR) is a measurement of association between an exposure and
an outcome. The OR represents the odds that an outcome will occur given a
particular exposure, compared with the odds of the outcome occurring in the
absence of that exposure(66).

OR=1 Exposure does not affect the odds of outcome
OR>1 Exposure associated with a higher odds of outcome
OR<1 Exposure associated with a lower odds of outcome

Confidence interval

Presenting a confidence interval (CI) provides information on the uncertainty
of the measured value. In epidemiological research, a 95% CI is most often
used. Loosely speaking, one could say that we are 0.95 “confident” that the
unknown value is in the interval. A wide CI means more uncertainty, while a
narrow CI means more precision in relation to where the true value might
be(67).

For example, in Paper I (Table 3), odds ratio estimates are
presented with a 95% CI for predictors in relation to outcome. For “Unplanned
visits no vs yes”, the OR estimate is 1.61 with a CI of 1.39-1.85, which tells us
it is likely that there is a better outcome if no unplanned visits were made
postoperatively, since all the values of the CI lie above 1. For “Septoplasty
without turbinoplasty vs with turbinoplasty”, the OR estimate is 0.97, with a
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CI of 0.87-1.08. Since the values of the CI lie both below and above 1, the
outcome could be either better or worse for a septoplasty without turbinoplasty
compared with a septoplasty with turbinoplasty.

Statistical significance

The p-value is the probability of obtaining an effect equal to or more extreme
than the one observed, considering that the null hypothesis is true. The
significance level decides when we can reject the null hypothesis(68). In
epidemiological research, the significance level is usually set at 5% (0.05),
which is believed to be a reasonable level of risk at which we can reject the
null hypothesis.

A type I error — is the risk of concluding that there is a difference when there
is none (we reject a true null hypothesis).

A type II error — is the risk of not concluding that there is a difference when
there is one (we accept a false null hypothesis).

If we lower our significance level to try to avoid type I errors, the risk of type
II errors increases and vice versa. Increasing the power of the study can be
performed by increasing the study sample, to improve our chances of detecting
a difference between treatments without changing the level of significance.

A common error is to regard the p-value as the probability that
the null hypothesis is true, which is not the case(68).

Types of data

Statistical data can be divided into categorical (0 or 1), ordinal (0, 1, 2, 3, 4
etc) or numerical (discrete or continuous). Categorical together with ordinal
variables are also called qualitative variables. Numerical variables are called
quantitative variables, where the data represent amounts, such as height, age,
or weight, for example.

Presenting data

A boxplot shows the distribution of data in an illustrative way. The middle bar
represents the median, while the edges of the box represent the first and third
quartiles. The lines usually represent the data extending to 1.5 times the
interquartile range(65). As used in Paper I (Figure 2), describing patient age in
relation to patient-rated relief of symptoms six months postoperatively.
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Regression analysis

Regression analysis is a type of modelling technique that is used to find a
relationship between a dependent variable and either one or several
independent variables. When two or more independent variables are used to
predict the outcome of the dependent variable, it is called multiple regression.
Two of the most used types of regression analysis are linear regression and
logistic regression.

Binary logistic regression

This is a multivariable regression model relating one or more predictor
variables to the probabilities of various outcomes(67). Binary logistic
regression is the most used to predict a binary outcome (only two possible
scenarios) based on a set of independent variables.

Ordinal logistic regression

This is a type of logistic regression which is used when the response variable
is ordinal with more than two possible values(69). While there are several
different ordinal logistic regression models, the most used is the proportional-
odds cumulative logit model, often referred to as the proportional odds model,
the ordered logit model or simply as ordinal logistic regression. We used this
method in Paper I, where we modelled the odds of having the same or a better
reported outcome.

Missing data

Several statistical methods are available for handling missing data and
imputation is one of them. In Paper II, we used multiple imputation, where
missing data values are imputed based on the distribution of other variables in
the dataset. This is a method that is able to handle different types of missing
data and it has become widely recognised as a reliable method(70). The reason
why the imputation is performed multiple times is to avoid the variation in the
dataset being too large or too small. This could affect the p-values and the CI.

The exclusion of incomplete data sets is also an option for
handling missing data.
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3.3 ETHICAL CONSIDERATIONS

The studies were conducted in accordance with the Declaration of Helsinki.
Data were handled according to Swedish law and regulations. Studies I, II and
IV were approved by the Regional Ethical Review Board in Gothenburg,
Sweden. Study III was approved by National Ethics Committee of Norway.
The patients were informed about the register by the ENT surgeon when
planning the septoplasty. Returning the questionnaires was regarded as
informed consent.

Paper I: Reference number (Dnr) 074-15
Paper II: Reference number (Dnr) 092-18
Paper I1I: Reference number 134609

Paper IV: Reference number (Dnr) 2021-01559
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4 RESULTS
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41 PAPERI

The study comprised 5,865 patients and 76% of them were men. Over 80% of
all patients underwent surgery at large hospitals, such as county or university
hospitals. Patients undergoing surgery at university hospitals were slightly less
satisfied than the ones undergoing surgery at a county or district hospital.

Overall, 76% of the patients reported that their symptoms had “almost gone”
or “gone” six months after surgery. A higher mean age predicted a better
outcome. Unplanned visits within two weeks after surgery due to nasal
bleeding, infection, or pain were almost twice as common in patients reporting
“symptoms remain” after six months as they were for the others. The odds
ratios for factors predicting the patient-rated outcome postoperatively show
that unplanned visits to healthcare within two weeks of surgery was the
strongest predictor of a less good outcome.

Grade

TfTT

Age

Figure: Patient age in relation to grade of patient-rated symptom relief six months
postoperatively. 1=my symptoms have worsened (n=167), 2=my symptoms remain
(n=1,254), 3=my symptoms have almost gone (n=2,753), and 4=my symptoms have
gone (n=1,691). N=5,865.
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42 PAPERII

A predominance of men (71%) was seen in the material comprising a total of
888 patients. An improvement in nasal obstruction was defined as one level of
change in the questionnaire, going, for example, from “severe” preoperatively
to “moderate” postoperatively. With these criteria, 63% of the study population
experienced an improvement in their nasal obstruction postoperatively. An
improvement was experienced by 81% of the patients with a severe nasal
obstruction, while 31% of the patients with a mild nasal obstruction improved.
Activity limitation and impaired sleep were strongly related to the level of
nasal obstruction.

In the regression model adjusted for age, gender, nasal obstruction
preoperatively, time of day/night of symptoms, activity limitation
preoperatively, the presence of allergic rhinitis and unplanned visits within one
month of surgery, we could see that both higher age at surgery and no reported
unplanned visits due to complications within 1 month after surgery were
associated with an improvement in nasal obstruction 12 months
postoperatively.

Mild nasal ebstruction preop nasal obstruction preop | Severe nasal obstruction preop

40

304

Per cent

204

o T T T T T T
No Mild Moderate Severe No Mild Moderate Severe No Mild Moderate Severe

Nasal obstruction 12 months postop

[ 0 Improved B Unchanged B \Worsened |

Figure: Severity of NAO 12 months postoperatively (%) in relation to self-reported
NAO preoperatively. Light-grey bars indicate less nasal obstruction postoperatively.
N=888.
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4.3 PAPERIII

This study comprised 366 patients with a mean age of 39.1 years.
Preoperatively, the Nose-VAS was highest for nasal obstruction and mouth
breathing. These two parameters also experienced the greatest improvement
on the Nose-VAS at postoperative follow up. All the Nose-VAS symptoms,
including nasal obstruction, improved significantly after surgery. Patients
undergoing a turbinoplasty as a single procedure had more nasal obstruction
postoperatively compared with the other two groups. No differences were seen
between septoplasty alone and septoplasty + turbinoplasty. General health
improved the most in patients undergoing septoplasty + turbinoplasty.

When dividing the patients into three groups based on their Nose-VAS score
(mild, moderate, severe), we could clearly see that patients with severe nasal
obstruction had the greatest chance of improvement. The patients with mild
nasal obstruction experienced the least improvement.
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44 PAPERIV

Of 2,532 patients included in the study, 1,829 (72%) were men. Regarding
most of the parameters asked about in the preoperative questionnaire, there
were no differences between men and women, including mean age, tobacco
smoking, rhinitis, nasal polyps and preoperative pathological rhinomanometry.
Men reported more problems with snoring and sleep apnea.

As well as a self-reported nasal obstruction preoperatively, the postoperative
nasal obstruction after 12 months was similar between genders. No difference
in the choice of surgical method (septoplasty or septoplasty + turbinoplasty) or
overall satisfaction with the surgical result after 12 months was found between
men and women.

The multivariable ordinal logistic regression of predictors shows that
unplanned extra visits postoperatively were related to a poorer outcome, while
an increase in age of five years predicted a better outcome.

Female Male
Symptoms | Preop Postop Preop Postop
n (%)
No - 168 (24) - 428 (23)
Mild 85 (12) 257 (37) 235(13) 667 (37)
Moderate 334 (48) 184 (26) 832 (45) 490 (27)
Severe 284 (40) 94 (13) 762 (42) 244 (13)

Table: Self-reported NAO preoperatively and postoperatively for both men and
women. N=2,532.
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The aim of this thesis was to improve our knowledge relating to predictors of
outcome after septoplasty. The fact is that around 25% of all patients in our
material are not satisfied with the result, but we have no good explanation for
this(21). The SNSR is one of the largest databases for information on
septoplasty and it therefore offered a unique opportunity for research. We
started out with the first part of the register (Paper 1), containing a large amount
of data and the questions in the questionnaires were more general than in the
updated questionnaires used in Papers II and I'V. The updated questionnaires
gave us the opportunity to look at more specific factors in each patient
undergoing septoplasty and how they affect the outcome (Paper II). In Paper
IV, we attempted to address the obvious gender difference in septoplasty,
where men are overrepresented, and to discuss this from different perspectives.
With three papers based on material from a wide variety of clinics and ENT
surgeons from all over the country, Paper III is a contrast, as we have one
senior ENT surgeon from one small clinic.

In Paper I, we have data on almost 6,000 patients undergoing septoplasty in
different parts of Sweden during a 10-year period. Analysing the surgical
outcome in this cohort reveals that higher age, patients having surgery outside
university hospitals and patients making no unplanned postoperative visits due
to pain, nasal bleeding or infection within two weeks of surgery were
associated with a better result. The fact that age might play a role in the
outcome was an interesting finding, since, to our knowledge, this has not been
reported before. This finding cannot be used to set an age limit for septoplasty,
but what we saw is that, for each 10-year increase in age, there is an increase
of 1.2 in the odds of having a better result. This is something to bear in mind
when these patients are seen at the clinic.

Searching the literature reveals studies indicating the opposite of our findings,
that higher age is associated with a poorer result after septoplasty(71, 72). The
extent to which age is able to predict the outcome of septoplasty is therefore
still unclear and there are probably other factors that have a more decisive
impact on postoperative satisfaction than age alone. There are studies
indicating that the postoperative pain decreases with increasing age at
population level(73). If older patients experience less pain postoperatively,
they might be more inclined to report a better result at follow-up. However, in
this area there are also studies that have found no difference in postoperative
pain intensity in relation to age(74). More specifically in terms of pain after
surgery in the ENT area, large differences in pain levels could be seen at
different sites of surgery. However, neither gender nor age was an independent
predictor of pain(75). The effect of age is a subject of debate and this could
also relate to expectations based on previous life experience. For septoplasty,
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as for all kinds of surgery, it is important to inform and make sure patients have
realistic expectations and do not regard the surgery as a guarantee of symptom
improvement. Studies in this area report that a lack of received knowledge
preoperatively is associated with a higher rate of complications
postoperatively(76). The same study indicates that female patients’
informational needs are different and are not met as frequently as those of male
patients.

The overrepresentation of men in our material is not unexpected, as we see
this in most articles on septoplasty. This is also why we wanted to investigate
gender differences in detail in Paper IV. The reason why women are
outnumbered is unclear, but recurring theories are that men are more involved
in accidents related to sport, motor vehicles and other activities with a risk of
acquiring a deviated septum and nasal obstruction. In general, studies from
primary care show that women seek more healthcare than men when it comes
to both physical and mental health(77). As a result, it is somewhat surprising
that women are most frequently underrepresented in septoplasty material.

One interesting theory on the overrepresentation of men is the role of hormones
in respiratory symptoms that we discuss in Paper IV, indicating that women
may not experience the same airway problems as men until menopause and
that this could be part of the explanation of why women are outnumbered(78).
For example, progesterone, which decreases after menopause, is known to
increase the tone of the upper airway muscles and to stimulate respiration by
increasing the chemoreceptor response to hypoxia and hypercapnia(79). With
this knowledge, an age difference between men and women undergoing
septoplasty would be expected, i.e. men might have a lower average age than
women. In Paper IV, when searching for differences between genders, we
found surprisingly small distinctions. Despite including 2,532 patients in our
study, we found no large gaps in preoperative PROMs including age and it
emerges that the group of patients undergoing septoplasty is very
homogeneous, regardless of gender. On the other hand, several studies have
shown that patients left without surgery for different reasons (“wait and see”)
experience a relief of nasal airway obstruction and are not in need of surgery
when it is finally offered(58-60). It has also been reported that the nasal cavities
get larger with higher age(61). This might be part of the explanation why
women do not seek healthcare for nasal obstruction after menopause. These
theories give no final explanation of the overrepresentation of men and this
question is therefore still unanswered.

In Paper I1, there is a longer follow-up period, 12 months instead of six, and
888 patients from the SNSR were included. At the 12-month follow-up. 63%
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of the patients experienced an improvement in their symptoms Here, too,
higher age was also associated with a better result postoperatively. With the
new and updated questionnaires, it was interesting to see that severe nasal
obstruction preoperatively was associated with a better outcome. Severe nasal
obstruction was seen in 41% of the patients and, of these, 81% had improved
12 months after surgery. For patients with moderate nasal obstruction
preoperatively, the improvement rate was 57%, while for mild nasal
obstruction it fell further to 31%. We made the same finding in Paper III, as
seen in Paper II, that the patients with severe nasal obstruction improved the
most. For the group of patients defined as severe nasal obstruction in Paper 111
(VAS > 70), 90% improved to a mild or moderate nasal obstruction. These are
very good results, supporting the theory of using PROMs in the selection of
the patients benefiting most from septoplasty. This is something that should be
accounted for when making the preoperative assessment and the
recommendation should be to avoid surgery on the patients reporting only a
mild NAO. This theory is supported by other authors and is seen as a common
finding in the comprehensive review by Tsang et al. (58, 80, 81).

We found good agreement between degree of nasal obstruction and impact on
daily activity and sleep, pre- and postoperatively in Paper II. Some 83% of
the patients experienced a moderate to severe effect on daily activity and sleep
preoperatively due to their nasal obstruction and postoperatively this number
was down to 33%. It is possible that a negative effect on daily activity and
sleep is something that affects productivity at work for this group of patients.
Other studies also show a positive effect after septoplasty on general health. A
study by Bugten et al. reports an improvement in general health and snoring
from septoplasty on the VAS, together with an improvement on the SNOT-20,
which includes questions on daily activity and sleep, although their patients
with OSAS reported more snoring postoperatively on the VAS than patients
without OSAS(82). Without going too much into OSAS, as it is not the subject
of this thesis, there are indications that septoplasty and turbinate reduction
improve the use of CPAP treatment in patients with nasal obstruction together
with OSAS(83). The connection between the degree of nasal obstruction and
the impact on daily activity and sleep is an important finding that supports
septoplasty as a treatment for nasal obstruction, despite 25% of the patients not
being satisfied with the result.

Van Egmond et al. made an economic evaluation alongside their RCT when
comparing septoplasty with non-surgical management for nasal obstruction in
patients with a deviated septum with a follow-up time of 24 months(84). From
a healthcare perspective, septoplasty appears to be cost effective after just 24
months and, from a societal perspective, it comes closer to the cost-
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effectiveness threshold as time passes, but is not quite there after 24 months.
Much of this is due to the surgical costs in the first year. The cost difference
between surgical and non-surgical treatment was found to decrease over time,
but the difference in health-related QOL between the two groups persisted,
with the septoplasty group having a better QOL. Predicting the cost and cost
effectiveness of different diseases and treatments is complicated, but previous
studies have also shown high societal costs for nasal issues like allergic
rhinitis(85). Another large ongoing multicentre study (RCT) including patients
from Scotland, England and Wales is also looking at the economic aspects of
nasal obstruction and septoplasty(57).

In both Papers I and 11, we found that unplanned visits to healthcare within
one month after surgery due to pain, infection, bleeding, or other causes was
associated with less improvement. Pain was the most common reason for
unplanned visits. All these factors and the fact that the patients had to make an
extra unplanned visit to healthcare may affect the patients’ perception of
otherwise successful surgery and they focus on the problems and remaining
symptoms. Bearing this in mind as a surgeon, attempting to optimise pre-, per-
and postoperative care should therefore be a priority in septoplasty. This can
be achieved by following strict hygiene routines in preparation for and during
surgery, by all personnel. During surgery, it is important to try to be as
atraumatic as possible and keep the mucosa intact. Postoperatively, the patient
should be informed about rinsing the portex tubes (if used) regularly, to avoid
dirty environments and keep away from possible infections. It is also important
to have a plan for postoperative pain management and ensuring that the patients
have realistic expectations of the results.

In Paper III, we have unique material, where only one ENT surgeon managed
the patients from the preoperative visit, to surgery, to the follow-up after three
to six months. This contrasts to the material from the SNSR in Papers I, IT and
IV. The overall result after septoplasty was very good in this paper, when
comparing the Nose-VAS pre- and postoperatively, with a mean relief of nasal
obstruction of 36.8 (0-100). This corresponds to a 57% improvement, which
gives a postoperative mean VAS for nasal obstruction of 30. According to
some definitions of the VAS for normal nasal breathing, the score is around
20(64). It might be thought that one experienced surgeon at a small clinic
would have superior results compared with the wide variety of surgeons around
the country in hospitals of different kinds (SNSR). Although it is not easy to
compare the results between studies when using different PROMs, it can be
seen that they are not that different, even though they appear to be slightly
better in Paper III. It is also possible to speculate about the fact that, when a
patient meets the same ENT surgeon postoperatively who asks about the result
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of the surgery, that patient might be more prone to report a higher degree of
satisfaction than if they met someone they had never seen before (which is
most often the case at our clinic). A study from Aberdeen by Karlsson et al.
compared surgeons from different levels, from junior trainee to consultant, to
see if the revision rate after septoplasty differed(86). They found that this was
of no statistical significance for the need for revision surgery. Even though the
level of the surgeons may differ between countries and cannot be compared
straight off, this says something about the importance of this factor in

septoplasty.

In Papers L, II and III, we were unable to find any additional effect on the
result from adding turbinate surgery to the septoplasty. In Paper III, patients
experienced a greater effect on general health with a combination of the two
but no effect on the question of nasal obstruction. In the same paper, no effect
on general health by turbinoplasty alone was found. Frequent candidates for
isolated turbinate surgery are often patients with mucosal disease who do not
respond to nasal corticosteroids. The primary problem for the group of patients
included in this thesis is a structural problem causing their NAO. This might
explain why the effect of adding turbinate surgery is not a permanent sensation
of improved nasal breathing, even though more space is created inside the nose
by removing a part of the turbinate. So, the results are conflicting when it
comes to the effect on general health and this cannot easily be explained.
Moreover, other large studies have failed to find an additional effect of
turbinoplasty in combination with septoplasty(41).

There are studies indicating that a septal deviation affects nasal breathing in
more ways than just as a result of the structural obstruction. This includes
inducing histopathological changes in the nasal mucosa, causing a chronic
inflammation in the mucosa on the opposite side of the deviation(87). It is
possible to suggest that this inflammatory process may be brought about in the
more open nasal cavity as a result of increased airflow and that a nasal
obstruction also on this side could be generated during this process(88).

The trigeminal function, the role it plays in nasal breathing and the sensation
of a blocked nose is an interesting topic. Since we know that numerous people
in the population (up to 80%) have a deviated nasal septum to some degree, it
is reasonable to suppose that something beyond the structural obstruction
causes the symptoms. Malik et al. suggest that an impaired ability to lateralise
menthol and the cooling sensation rather than a change in airflow in the
presence of a deviated septum could drive the symptoms of obstruction(89).
The same author also published material on empty nose syndrome (ENS) in
2019, where it could be seen that patients with ENS had an impaired trigeminal
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function compared with healthy controls and compared with other patients who
had undergone a turbinate reduction but did not have ENS(90). In the same
study, the patients were also examined with CFD, which revealed different
flow patterns of air when comparing ENS patients with patients who had
undergone an inferior turbinate reduction (but no ENS). This is interesting and
could perhaps be something that could be part of future diagnostics when
planning septoplasty and especially when combining it with turbinate
reduction.

The use of different PROMs is an area of debate and it is often claimed that
one PROM is better than another. In general, PROMs are good tools and should
be used in septoplasty decision-making. As discussed earlier in this thesis,
there is no PROM that is superior to all the others, but all of them have their
pros and cons. The more detailed PROMs give more information, but they are
also more time consuming and may provide irrelevant information. The Nose-
VAS is easy to use and is not particularly time consuming. The same can be
said of the NOSE, which gives more information than the VAS and is often
used in published material on septoplasty. In a review by Tsang et al., the
NOSE questionnaire is discussed as a promising validated system(81). Using
the data from Rhee et al. on normative values, together with Corredor-Rojas et
al.’s evaluation of subjective scales, one suggestion would be to avoid surgery
on patients with a NOSE score of <25 and a score of < 3 for the VAS(63, 64).

As stated by C Hopkins in her Rhinology article discussing PROMs back in

2009: “PROMSs are here to stay — we can ignore them at our peril or we can
embrace them and use them to our advantage” (91).
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6 CONCLUSION
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Septoplasty with or without turbinoplasty is a good treatment for relieving the
symptoms of NAO. Three out of four patients in our material experience an
improvement.

Use PROMs to indicate the degree of nasal obstruction. Avoid surgery on
patients with only mild symptoms: NOSE score < 25 or VAS < 3.

Unplanned postoperative visits due to bleeding, infection, or pain within the
first weeks of surgery have a strong association with a poorer outcome. Good
routines to avoid this should be a priority in septoplasty.

Men are overrepresented in most material on septoplasty and, despite different
theories, we have no good explanation of why this is the case.

No gender differences have been found in preoperative PROMSs in the group

of patients undergoing septoplasty in Sweden. Nor do the postoperative results
differ between men and women.
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7 FUTURE PERSPECTIVES
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It is to be hoped that we shall be able to agree on a more standardised
management of septoplasty patients in Sweden in the future. From the selection
of patients and the use of subjective and objective methods to the type of
surgery and postoperative care. Today, we have good support relating to the
effect of the procedure on NAO compared with medical treatment, together
with a positive health-economic perspective. If, in Sweden, we could reach
consensus on the management of these patients, it would be beneficial to all
parties.

Taking advantage of the knowledge from this thesis and available research
today, agreeing to use PROMs (for example, the NOSE or VAS) and
rhinomanometry, together with the status and medical record of the patient,
would be a good start. Together, these tools give us an excellent foundation for
making the best decision.

It is also important to inform patients about the surgery, so that they have
realistic expectations of the postoperative period and the result. Optimising the
routines pre-, per- and postoperatively, to avoid both early and late
complications, can help improve the results after septoplasty.
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8 STRENGTHS AND LIMITATIONS
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A large amount of data is available and it is relatively easy to access in the
registers. Collecting material of this size, including hundreds or thousands of
patients, would be very time consuming and costly.

We have unique material from the SNSR; from small hospitals, university
hospitals and private clinics with surgeons at different levels. In this way, the
data reflect “everyday life” at the clinic.

In Paper III, we also have unique material as only one surgeon at one clinic
took care of the patients from preop to postop. This contrasts to the material
from the SNSR.

Register data are limited, as the material is not collected for a specific research
question. Sometimes, it would be useful to add some further information.

We have a possible selection bias, as it is not a mandatory register and not all
septoplasties performed in Sweden are reported. On the other hand, we have
no reason to believe that the “missing data” would look very different, since
our results are very much comparable to other data published on the subject.

The lack of objective measurements is a limitation. We have the information
on whether the patients have made objective measurements and whether or not
they are pathological, but in order to study the results in greater detail, we
would have to search every patient’s medical record.

The follow-up period is up to 12 months in this thesis and we do not know what
happens to the patients after that. It would of course be interesting to see what
happens after five or 10 years, but as discussed in this thesis, other studies have
looked at that.
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SNSR Preoperative questionnaire (doctor) — 1997-2013

Septumplastik

Septumplastik med eller utan samtidig conchotomi skall ingd i studien.

Preoperativ anmalan

Kda QO man
3 kvina

Huvudsymitom som paticnten anger (endast en markering):
QO Nistippe

O Annat (specificera ex snarkning, muntorrhet)

o lhrmdndag)

et crer wene (e mimedag)

O Septumplastik utan conchotomi
Q Septumplastik med conchotomi

Operationen planeras i
Q Stuten vird

Qla
Q Na

Sign ansvarig likare

San Kumbien  Oron., i och hahklimen  Karolisda sjskhesct 171 76 Stockholm Tel 08.729 25 10 Fas 0832 42 7%
Egost jokniest bs se
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SNSR Postoperative questionnaire (doctor) — 1997-2013

Septumplastik
Postoperativ anmélan fylls i vid utskrivningen

Plancrad sjukskrivning avser fir vuxen ng. fie bam avses tid R vand
av sjukt bam

1 samband med utskrivningen b patienten Rirvamas om att det kommer en
begliran om ¢n rapport om 6 ménader.

Postoperativ anmélan

Operationsdatum ...
Planerad ing alf
Utfoed operation

Q Na

Sign ansvarig likare

Jom Kumbien  Oron., nis- ach kalklinikes  Kaobisska yekbeset 17176 Stockholm Tel 68-72925 10 Fax 08-3242 7%
E-post: jrknident ks s¢
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SNSR Postoperative questionnaire (patient) — 1997-2013

Milaikbrickn patiestbricha

Operation av nasskiljevaggen -
Patientrapport

Du har itt en operation av kiljevaggen for ca 6 manader sedan.

For vara patienter och for oss ar det mycket viktigt att fa veta om vdra operationer har
hjaipt. Vi ar darfor angelagna att fa veta om Du har blivit av med de besvar som var
anledningen till att operationen gjordes,

Skicka Dt svar i det medsiinds kuvertet, som & frankerst.  Kliniken gir en ssmmanfattning av
svaren frin de behandlade patientema, sé att man fir mijlighet att lra av sina cgna resultat.

Dessa fragor besvaras av alla.

Sutt ett kryss i den nuta som passar biist in pd Dig.
O Besvdiren i borta
O Jag har blivie ganska bea fritn mina besviir
Q0 Jag har kvar mina besvir
O Mina besviir har Rivvirmats

Ange om Du har fitt andra besviir

Under de 2 forsta veckoma efter operation tvingades jag oplanerat besdka ONH-Klinken R
komplikation | form av smirta, blddning eller inficktion.

Qja
Qe

Genom att du skickar in diet ifylkla formuliic har Du ocksd bidragit till att gra viirden blittre,
Tack R din medverkan.

Kvalitetsutskottet inom Svensk firening e Osochi i, buved- och
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SNSR Preoperative questionnaire A (patient) —2013-

2 Galler endast battrande sep kirurgi
SEptumplasuk med eller utan conchotomi, ej i kombination med

e /hidlakirurel R ———
annan y gi eller

Preoperativ

enkat SIDAN IFYLLES AV PATIENTEN

Patlentens e-postadress:

Datum fér ifyllande av enkiten”:

Jag upplever nu (tink pa hur det brukar vara en vanlig dag)

O Ingen néstappa
O Mild nistippa
O mittlig nastippa
O sviir niistippa

Hur mycket piverkar nistippan dina dagliga aktiviteter (t.ex. arbete, studier, fritidsaktiviteter)
och/eller nattsémn? Ointe alls

O Lite grand

O Ganska mycket

O vildigt mycket

P4 vilken sida har du besvir med nistippa?
[0 Hoger
0O Vanster
0 Bida sidor

Nir pd dygnet har du besvir?
O Dagtid
O Nattetid
O 5éval dag som nattetid

Réker du? O Ja, dagligen
O Ja, ibland
O Nej

Lingd: (em) Vikt: (kg)

Referensgruppen septumplastikregistret, Ceclia Ahlstrom Emanuelsson,

ONH-iiniken, Skines universitetssjukhus

Tel: 046-17 10 00

Stptwnplesthregatest Cecilia ahlstrom-emanuelsson @skane. s

Version 4 2018-02-23
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SNSR Preoperative questionnaire A (doctor) — 2013-

«1, | Giller endast septumkirurgi med eller utan
Septurnplasuk conchotomi, ] i kombination med annan nés-
foihdlekirurgi eller rhinoplastik

Preoperativ
enkit SIDAN IFYLLES AV LAKAREN
Huvuddiagnos®
Septumdeviation 134.2 O Hoger
O Vinster
O Bilateralt
Bidiagnos
Rhinit/Allergi30, 131) Ol
O Nej
Konkahypertrofi{1343) Ol
O Nej
Naspohyp(1330) Ok
O Mej
Snarkning{RDGS) Ol
O Nej
(05AS5 (Dbstruktiv sBmnapnd-
syndrom), verifierad Ola
O Nej
Og t
O Mej
Ol

O ja - vilken mitteknik har anvints?
Alustisk rhinometri Ola

O Nej
Rhinomanometri O
O Nej
Tidigare genomgiitt septumplastik Ol
O Nej
Planerad operation Dseptumplastik utan conchatomi
DOseptumplastik med conchotomi
ONH-kiinken, Skines MM'!MLMII
Tek 046-17 1000
Setampanieg et Cecila. abltrom-emarueisson @uane s
Version 4 2018-02-23
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SNSR Peroperative questionnaire B (doctor) — 2013-

Septumplastik
Peroperativ
enkit i
g fraga
Utfard L o utan conc i(RID20)
o med h i DID20+DHBA0/45/50)
Ar operatdren samma som 3 likare? Ola
O Nej
Operationen utférd i narkos? Ola
O Nej
ik utférd Ola
O Nej
Operationsteknik
Tunnlar O Unilateralt
O gilateralt
Brosk/ben uttaget OlJa
O Nej
Om ja, brosk/ben Aterinsatt? Ola
O Nej
Plattor/Skivor/Splintar Ola
0 Nej
Quilting med transseptala suturer/stapler Ol
0 Nej
Conchotomi kallt stal, shaver Ola
0 Nej
Om ja, sida? O Hager
O vanster
O Bilateralt
Conchotomi RF, diatermi OJa
O Nej
Om ja, sida? O Hager
O vanster
O Bilateralt
ONH-Kiiniken, Skines universitatssjukhus
Tel: 046-17 1000
- Cecilia ahlstrom-emanuelsioni@skane.se
Version 3 2016-03-21
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SNSR Peroperative questionnaire B continue — 2013-

Tamponad * (= §
O Nej

Om Ja, material;

O Syntetiskt material absorberande yta, t.ex. Merocel

[ Syntetiskt material med icke absorberande yta, tex. Netcell
0 Gasbindetamponad

O Resorberbar tampanad

O Annat, i materal:

Antal dagar med (gdller inte

Lokal antibiotika p3 tamponad tex Terracortrildroppar/salva Ol
O Nej

O Nej

Systemisk antibiotika peroperativt? O lJa
O Nej

Systemisk antibiotika postoperativt? O Ja
O Nej

"
m Ohortkliniter, Skires unversitetssskhus.

Tel: 046-17 10 00
e Cecitia ahistrom-emanuelisce Priaee. se.

Version 3 201603-21
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SNSR Postoperative questionnaire C (patient 1 month) — 2013-

Septumplastik

Patientenkat
1 méanad postoperativt

Du har genomgatt en ndsoperation fér ca 1 manad sedan. For att kunna férbattra
vérden dr det viktigt att f4 veta om komplik har att efter oper: Vi
&r angelagna om ditt svar ven om allt har varit besvarsfritt.

Datum fér av
Utdver planerat & har du besdkt ] pga
till din nisoperation? O
O Nej
Om ja, vad var orsaken/orsakerna till besdket?
Blodning OJa
0 Nej
Smarta O
] Nej
Infektion O Ja
O Nej
Annat O
O Nej
Om ja, il orsak:
Fick du antibiotika vid detta oplanerade besdk? O
O Nej
Fick du infér din OJa
0 Nej

12 manader efter genomford operation kommer du aterigen tillfragas om att besvara
en enkat. Om du dnskar att den skickas via e-post, ange har aktuell e-postadress:

llHHlIIHHI 0 00 T A

Tack fér din medverkan!

Referensgruppen septumplastikregistret, Ceclia Ahlstrém Emanuelsson,
ONH-Iiniken, Skines universitetssjukhus

Tel: 046-17 1000

Cecilia.ahlstrom-emanuelsson@skane.se

Septumplastiregistret Version 1 2014-05-21
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SNSR Postoperative Questionnaire D (patient 12 months) — 2013-

Septumplastik
Patientenkat

12 manader post-
operativt

Du har g gatt en ndsoperation for ca 12 manader sedan, For att kunna forbéttra
varden ar det viktigt att fa veta resultatet och om komplikationer har uppstatt efter
operationen, Vi ar angeldgna om ditt svar dven om allt har varit besvarsfritt.

Datum fdr ify av
Blev efter din av iggen det du forvintade dig? O Ja
0 Nej
Om nej, pa vilket satt blev resultatet inte det
Jag upplever nu O Ingen nastappa
O Mild nistippa
O Métlig nastappa
O Svér nastappa
Om du fortfarande har besvir med nistippa:
Hur mycket pa dina dagliga O Inte alls
(t.ex. arbete, studier, ) och/eller O Lite grand
O Ganska mycket
O Vildigt mycket
P4 vilken sida har du besvir med nistippa? O Hoger
0 Vinster
O Bada sidor
Nir pd dygnet har du besvir? O Dagtid
O Nattetid
O Savél dag som nattetid
Har du fitt bestdende komplikationer efter di av nasskilj DOJa O Nej
Om ja, vilken/vilka? Nedsatt luktformiga OJa O Nej
Hal | ndsskiljeviggen OJa O Nej
Formférandring av nésan OJa O Nej
Smdrtor | ndsan OJa O Nej
Annat Oja
Om annat, specificera:
Tack for din medverkan!
Cecllla Ahlstrom
ONMH-Kdiniken, Skines universitetssjukhus
Tel: 04617 10 00
Cecilia shistrom-emanuelsson@skane se
Septumplastikregistret Version 2 20150306
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Nose-VAS used in paper III (pre- and postoperative)

Rawn: Diagnose:

Alder:

SSK-skjema for nese-bihule-symp

Hayde: Wekt: BMI: Allergi: Astma: Yrie:

Antall sigaretter om dagen: 1 hwor mange §r:

Tett nese Helt Helt
Spen tett

Munnpusting Aldri Alltid

Snarking Aldri Alleid

Pustepauser under Aldri Alltd

savn

Renning fra nesen Aldri Allnd

Hedepine Aldri Allnid

Smerter | Aldri Allnid

‘tenner/midtannsikt

Bihulebetennelse Aldri Alltid

Hoste Aldri Alleid

Nysing Aldri Alltid

Nedsatt Aldri Allnid

allmenntilstand

Nedsatt luktesans Aldri Alltid
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