ISBN 978-82-326-4838-2 (printed ver.)
ISBN 978-82-326-4839-9 (electronic ver.)
ISSN 1503-8181

NTNU

Norwegian University of
Science and Technology

USS|IN USJ3H uuy

S¥2:020Z 'NNLN 1€ S9say3 [e103d0Qd

NNIN @

NTNU

Norwegian University of Science and Technology

Thesis for the Degree of

Philosophiae Doctor

Faculty of Medicine and Health Sciences

Department of Neuromedicine and Movement

Science

Doctoral theses at NTNU, 2020:245

Ann Helen Nilsen

Health-related Quality of Life
and Surgical Management of
Nasal Obstruction and
Chronic Rhinosinusitis

A register-based study on patients
undergoing septoplasty, radiofrequency
therapy of inferior turbinate, and
functional endoscopic sinus surgery

NTNU

Norwegian University of
Science and Technology



Ann Helen Nilsen

Health-related Quality of Life
and Surgical Management of
Nasal Obstruction and Chronic
Rhinosinusitis

A register-based study on patients undergoing
septoplasty, radiofrequency therapy of inferior
turbinate, and functional endoscopic sinus
surgery

Thesis for the Degree of Philosophiae Doctor

Trondheim, September 2020

Norwegian University of Science and Technology
Faculty of Medicine and Health Sciences
Department of Neuromedicine and Movement Science

NTNU

Norwegian University of
Science and Technology



NTNU
Norwegian University of Science and Technology

Thesis for the Degree of Philosophiae Doctor

Faculty of Medicine and Health Sciences
Department of Neuromedicine and Movement Science

© Ann Helen Nilsen
ISBN 978-82-326-4838-2 (printed ver.)

ISBN 978-82-326-4839-9 (electronic ver.)
ISSN 1503-8181

Doctoral theses at NTNU, 2020:245

Printed by NTNU Grafisk senter



Norsk sammendrag

Pasienter med skjev neseskillevegg og forstgrrede nesemuslinger plages ofte av
kronisk nesetetthet som igjen kan fare til munnpusting, snorking og forstyrret sgvn.
Kronisk nesetetthet er ogsa et vanlig symptom hos pasienter med kronisk
bihulebetennelse, i tillegg andre symptomer som renning fra nesen, smerter og trykk i
ansiktet og nedsatt luktesans. Plagene kan bli sa store at det gar ut over pasientenes
livskvalitet og de sgker legehjelp.

Mange av disse pasientene kan behandles med medikamenter, men hos noen

anbefales ogsa kirurgisk behandling.

Malet med operasjon av neseskilleveggen og nesemuslinger er & forbedre passasjen
gjennom nesen slik at pasienten puster bedre gjennom nesen. Ved bihuleoperasjon
fiernes eventuelle polypper og utfgrselsgangene fra bihulene utvides slik at puss og
sekret lettere dreneres ut fra bihulene. Disse inngrepene er noen av de hyppigst
utfgrte operasjonene innen fagomradet @re-Nese-Hals.

For & vurdere hvilken effekt behandlingen har hatt p4 pasientenes plager ma
behandlingen evalueres. Dette kan gjgres ved & sammenligne pasientens symptomer
og fysiske mal som nesens tverrsnittsareal og luftstrgm far og etter behandling. Ikke
sjelden er det det manglende samsvar mellom symptomer og fysiske mal, noe som

gjer vurderingen utfordrende.

Ved 4 inkludere malinger av pasientens helserelaterte livskvalitet (HRQOL) som et
supplement i evalueringen, kan man fa et mer helhetlig bilde av hvordan kirurgisk
behandling pavirker fysiske, psykiske og sosiale omrader i pasientens liv.

HRQOL kan defineres som pasientens egne (subjektive) erfaringer knyttet til sin
helse, sykdom og funksjonsnedsettelse, og effekten av behandling. Anvendelsen av
HRQOL-malinger, som et supplement til kliniske funn, symptomer og fysiske
malinger er gkende internasjonalt, men er ikke rutinemessig i bruk i evaluering av

nese- og bihulekirurgi i Norge.

Malet med avhandlingen var & undersgke symptomer og HRQOL, samt minste
tverrsnittsareal, volum og luftstram hos pasienter som ble operert for skjev
neseskillevegg, forstgrrede nesemuslinger eller kronisk bihulebetennelse med og



uten nesepolypper fgr og 6 maneder etter behandling. Data brukt i studiene er hentet

fra et lokalt Kvalitetsregister ved @NH-avdelingen ved St Olavs Hospital.

| artikkel 1 og 2 undersgkte vi tre pasientgrupper. 1: Pasienter som fikk operert
neseskilleveggen. 2: Pasienter som fikk operert bade neseskilleveggen og
nesemuslingene (RFIT). 3: Pasienter som fikk operert bare RFIT.

| artikkel 1 beskrives forbedring i symptomer og i sykdomsspesifikk- og i enkelte
omrader i generell HRQOL i alle grupper. Gruppen som fikk operert bade
neseskillevegg og nesemuslinger rapporterte stgrre forbedring i sykdomsspesifikk
HRQOL enn RFIT-gruppen. Dette antyder at gruppene som fikk operert

neseskilleveggen hadde noe bedre effekt av behandlingen enn RFIT-gruppen.

| artikkel 2 undersgkte vi de samme pasientene i forhold til nesens minste
tverrsnittsareal (MCA) og volum (NCV) pa to omrader inne i nesen (0-3 cm og 3-5 cm
fra neseborene). | tillegg malte vi maksimal luftstrems-hastighet gjennom nesen.
Gruppene som fikk operert neseskilleveggen hadde mindre MCA pé den trangeste

siden fremst i nesen enn RFIT-gruppen fgr operasjon.

MCA og NCV ble starre i begge omradene i nesen hos gruppene som fikk operert
neseskilleveggen, mens hos RFIT-gruppen gkte MCA og NVC i omradet 3-5 cm.
Luftstrems-hastigheten forbedret seg likt i alle gruppene. Resultatene tyder pa at de
3 ulike inngrepene pavirker MCA og NCV pa ulike omrader i nesen, men at
inngrepene har lik effekt pa luftstrams-hastigheten i vare pasientgrupper. Vi
undersgkte ogsa hvordan de fysiske malingene samsvarte med pasientenes
subjektive nesetetthet, og fant at gkt MCA og NCV samsvarte med mindre subjektiv

nesetetthet etter kirurgi i gruppen som fikk operert kun neseskilleveggen.

| artikkel 3 undersgkte vi symptomer og HRQOL i to pasientgrupper med kronisk
bihulebetennelse, med og uten nesepolypper, som gjennomgikk bihulekirurgi. Far
operasjonen rapporterte gruppen med nesepolypper mere nesetetthet og nedsatt
luktesans enn gruppen uten nesepolypper som rapporterte mer ansiktssmerter og
press i bihulene. Begge gruppene oppnadde forbedring i symptomer,
sykdomsspesifikk- og generell HRQOL. Gruppen med nesepolypper rapporterte
stagrre forbedring i generell HRQOL i aspekter som omhandler generell helse, vitalitet

og sosial fungering enn gruppen uten nesepolypper. @kende alder, daglig reyking og
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tidligere bihulekirurgi var assosiert med mindre forbedring i generell HRQOL i begge

gruppene, i tillegg til kvinnelig kjgnn og allergi i gruppen uten nesepolypper.

Avhandlingen konkluderer med at den kirurgiske behandlingen farer til forbedring av
symptomer og HRQOL, men at de kirurgiske inngrepene og ulike karakteristika hos
pasientene ser ut til & virke inn pa graden av forbedring. Ved & male bade
sykdomsspesifikk- og generell HRQOL har vi identifisert ulike HRQOL-omrader hos
pasientene som har endret seg etter den kirurgiske behandlingen. Resultatene fra de
fysiske malingene har gitt oss nyttig informasjon om hvor i nesekaviteten gkningen i

MCA skjer, noe som kan ha betydning for valg av kirurgisk prosedyre.

Avhandlingen viser at maling av symptomer og HRQOL, i tillegg til fysiske malinger
og kliniske funn, kan gi helhetlig kunnskap om pasienten bade far og etter
behandling. Denne kunnskapen kan bidra til riktig valg av behandling, realistiske
forventninger til effekt av behandlingen og bedre utnyttelse av begrensede

helseressurser.
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1 Introduction

1.1  Topic

This dissertation examines symptoms and health-related quality of life (HRQOL) in
patients who undergo surgery in the nose and paranasal sinuses due to nasal
septum deviation, hypertrophy of inferior turbinate (ITH), or chronic rhinosinusitis
with and without nasal polyps (CRSWNP, CRSsNP).

Also, nasal geometry and airflow are examined in the patients with nasal septum

deviation and ITH.

1.2 Rationale

Surgical treatment of septum deviation, ITH, or CRS with and without nasal polyps
(NP) is frequently utilized with a variety of effect on different outcomes. The overall
goal of the surgery is to improve symptoms of nasal obstruction, nasal discharge,
facial pain, loss of smell, and reduce mucosal inflammation in order to improve the
patient's HRQOL.

The evaluation of surgical outcomes is challenging because the clinical diagnosis is
based on the patient’s subjective feelings, examination findings, and the surgeon’s
assessment. There are no ideal tests, for example, for nasal breathing that can
translate the patient’s evaluation of nasal obstruction into a specific figure, as is the
case with the audiogram for hearing, the vision test for sight, and spirometry for lung
function (1).

Acoustic rhinometry (AR) and peak nasal inspiratory airflow (PNIF) may contribute
to additional information of the nasal area, volumes, and airflow, although these

methods frequently do not correlate strongly with the patient’s subjective feeling (2).
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The surgical treatment is focused on the anatomic source of the symptoms as
determined by the surgeon, but the ultimate test of a successful treatment is the
patient’s reported relief of, for example, nasal obstruction and how this affects the
patient's HRQOL (3). Thus, patient-reported outcome measures (PROMSs), such as
symptoms and HRQOL, have become increasingly important tools in the evaluation
of surgical treatment in the nose and paranasal sinuses.

To assess and secure the quality of surgical treatment of patients receiving surgery
in the nose and paranasal sinuses in our department, symptoms, HRQOL, nasal

geometry, and airflow are registered at two time points, before surgery and six

months after.
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2 Background

2.1  Anatomy and physiology of the nose and paranasal sinuses

2.1.1 The nose

The nose is the entrance to the airway and has multiple functions as a passageway
for airflow, chemosensor for olfaction, an air conditioner, and as the first line of
defense against respiratory infection (4). The human nose is divided into the
external nose and the nasal cavity with two anatomically distinct passageways, each
with a separate blood supply and nerve pathways. The external nose consists of an
upper part of nasal bones connected with the forehead and a lower part, which
includes the upper lateral and lower lateral (alar) cartilages (5). The cartilages
counteract collapse and provide rigidity for the nasal vestibule and alae regions
during respiration.

The internal nose with the nasal cavity being the first part of the airway, is divided by
the nasal septum, which includes a cartilaginous and a bony part, lined by
respiratory mucosa.

From the lateral nasal wall, three turbinates arise: the inferior, middle, and superior
turbinate. The turbinates consist of a bony core coated with respiratory mucosa with
a cavernous erectile tissue, mostly developed in the inferior turbinate. Thus, this
turbinate and the erectile tissue on the septal nasal walls contribute significantly to
the regulation of airflow (6, 7). The mucosa warms and humidifies the inhaled air,
filters particles, and is a part of the immune system which may react to stimulus, for
example, as in hay fever (8).

The continually beating ciliated mucosa provides constant motion, which acts as a

cleaning and filtering system for the upper respiratory tract. The turbinates maximize
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the effective intranasal surface area for rapid humidification and warming of inspired

air (9).

The external nasal valve is defined as the area in the vestibule under the nasal ala,
formed by the caudal septum. The internal nasal valve is located approximately 1.3
cm from the nares and corresponds to the region under the upper lateral cartilages,
bound medially by the dorsal septum, inferiorly by the head of the inferior turbinate,
and laterally by the upper lateral cartilage (Figure 1). This is the narrowest point of
the nasal passage (10) and is a dynamic valve where airway resistance is
determined by the swelling and constriction of the venous sinuses of the inferior
turbinate and septum (4). The nasal valve, with its external and internal
components, has been described anatomically as the cross-sectional area of the
nasal cavity with the greatest overall resistance to airflow acting as the dominant
determinant for nasal inspiration (11).

As the air enters these narrow segments, acceleration occurs, leading to a drop in
intraluminal pressure. This phenomenon tends to collapse the lateral nasal wall,
where, for example, minor septum deviations and weakened soft tissues can have a
significant impact on nasal airflow (11).

During normal breathing through the nose, approximately half of the total resistance
of the airways is located in the nasal airway (12). A minimal decrease in the radius
of the nasal airway will thus lead to a significant reduction in flow (13, 14).

The cross-sectional areas of the nasal cavity increase in an anterior-posterior
direction (10). The area posterior to the nasal valve is the turbinate region where the

nasal passage has a relatively large cross-sectional area compared to the nasal
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valve area. In the normal nose, the turbinated area has only a minimal contribution
to the airway resistance of a nasal passage (4).

The nasal airflow is constantly changing due to variations in the mucosa, ciliary
function, vasoconstriction and vasodilatation, reflexes, and the nasal cycle. The
nasal cycle is a spontaneous change in unilateral nasal airflow due to the
congestion and decongestion of the venous sinuses every 3-7 hours (15). During a
normal cycle, one nasal cavity is assumed to be in a “working phase,” while the
opposite cavity is in a “resting phase,” which allows restoration of the mucosa.
Ethnicity, developmental, and environmental differences provide a wide variety of

skeletal and mucosal variations within the nasal cavity (10).

nasal nasal
vestibule turbinates

| —

KW/\\? B \\

alae
nasi
muscles

nasal
septum

Figure 1: Diagram of the internal nose (with permission from Eccles).

2.1.2 The paranasal sinuses

The paranasal sinuses are air-filled extensions of the nasal cavity into the skull
bones and are arranged in anterior and posterior groups (Figure 2). The anterior
group consists of the frontal, anterior ethmoidal, and maxillary sinuses, which drain
into the middle meatus. The posterior ethmoidal and sphenoid sinuses drain into the
superior meatus and sphenoethmoidal recess. The crucial drainage area of the

anterior group is called the ostiomeatal complex (5).
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The function of the paranasal sinuses is suggested to be an aid to vocal resonance,
a reduction of skull weight, protection of the eyes from trauma, and protection of
vital intracranial structures (5). Also, nitric oxide (NO), which is involved in the

regulation of the pulmonary function, is continuously produced in the paranasal
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i o 12
Qi - (—p_L—Elhmond sinus
{4 /
\ k4 ,<. } “’,_" Nasal cavﬂy
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Sphenmd sinus

\

Figure 2: Nasal cavity and paranasal sinuses (T. Winslow 2012)

2.2  Three common benign conditions in the nose and paranasal sinuses
2.2.1 Septum deviation

Nasal septal deviation is a condition in which the nasal septum is significantly off-
center or crooked, making nasal breathing difficult. Septum deviation is commonly
congenital or acquired from trauma and has a prevalence ranging from 19 percent
to 65 percent due to different definition criteria (17, 18). Unilateral nasal obstruction
is the main complaint, although an s-shaped deviation can cause bilateral
symptoms. The deviation may involve the bony or the cartilaginous regions, or both

(5), and can be accompanied by hypertrophy of the turbinate contralateral to the
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deviation (19). The reason for the compensatory hypertrophy is to protect the more
patent (open) nasal side from drying and crusting effects of excess airflow (20).
Not every abnormality of the septum requires correction, as anterior deviations in
the nasal valve region are more likely to cause symptoms of obstruction than
posterior deviations (21).

In addition to the subjective feeling of nasal obstruction (SNO), which is known to
have a negative impact on HRQOL (22, 23), patients with septum deviation may
also suffer from nasal discharge, crusting, sneezing, epistaxis, snoring, oral
breathing, and recurrent sinus infections (24).

The diagnose is usually based on the patient’s symptoms, anterior rhinoscopy, and
nasal endoscopy and may be supplemented by physical measures from tests such

as AR, rhinomanometry and PNIF(1).

2.2.2 Inferior turbinate hypertrophy

Inferior turbinate hypertrophy (ITH) is a condition in which the turbinate tissue
becomes inflamed as a result of allergic and non-allergic rhinitis, other
environmental triggers such as dust and tobacco, and medical causes, including
pregnancy and sometimes as a compensatory response to an evident septal
deformity (9, 25, 26).

ITH affects 10-20 percent of Europe’s adult population (9, 27). Patients with ITH
report a variety of symptoms such as SNO, nasal discharge, disturbed sleep,
tiredness, and poor concentration, which can affect school and work (28). Although
it is not a life-threatening condition, it can cause a significant decrease in HRQOL by
dehydration of the upper and lower airways caused by the passage of cold or hot

dry air through the mouth (28, 29). Patients may enter a vicious circle by treating

21



themselves with decongestive nasal spray over a long period, leading to habituation
and drying of the nasal mucosa (30).

The diagnosis of ITH is made by patients’ symptoms and clinical examination,
including anterior rhinoscopy and nasal endoscopy, often conducted before and
after topical decongestion (31). AR, rhinomanometry and PNIF can also be applied
in diagnosing ITH. The patient’s history is crucial to identify the underlying cause of

the inflammation, including allergy testing.

2.2.3 Chronic rhinosinusitis

Chronic rhinosinusitis (CRS) is a clinical syndrome characterized by mucosal
inflammation of the nose and paranasal sinuses, causing mucosal edema, growth of
NP, and secretion (32, 33). CRS affects 5-15 percent of the general population (34,
35). In Europe, the prevalence is 10.9 percent (33), estimated after the criteria in the
“European Position Paper on Rhinosinusitis and Nasal Polyps 2012” (EPOS) (36).
The EPOS criteria for diagnosing CRS with and without NP in adults are:

inflammation of the nose and the paranasal sinuses characterized by two or
more symptoms for = 12 weeks, one of which should be either nasal
obstruction or nasal discharge: * facial pain/pressure or * reduction or loss of
smell(36).

This should be supported by demonstrable disease by either endoscopic signs (NP,

mucopurulent discharge, edema) and/or CT changes (mucosal changes)(36).

CRS is broadly divided into two subgroups: CRS with and without NP (CRSwWNP,
CRSsNP) based on endoscopic findings. In general, NP occur in all races, become

more common with age, and more frequent in men than women (37). Ciliary
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impairment, allergy, asthma, and aspirin sensitivity are some of the many factors

associated with CRSwWNP and CRSsNP (33, 36).

SNO is the most frequently reported symptom in CRS, but also nasal discharge,
anosmia, facial pain, ear pain or pressure, dizziness, headache, dental pain,
somnolence, and impaired daytime functioning are common complaints from
patients suffering from CRS (32, 38-40). In patients suffering from CRS, the
symptom severity on VAS is considered mild between 0 and 30, moderate from 30

to 70, and severe from 70 to 100(36) .

Studies have shown that patients with CRSWNP and CRSsNP may differ in
symptom severity. CRSWNP patients tend to report more SNO and loss of smell
compared to CRSsNP, who report more facial pain and headache (41). CRS
primarily affects patients’ HRQOL and is an important reason for absenteeism from
work (42). CRS is shown to have a greater impact on HRQOL in some aspects than
other chronic diseases such as angina and chronic obstructive pulmonary disease

(43).

Assessment of severity and duration of the patient’s symptoms and HRQOL,
physical examination including nasal endoscopy, bacteriology, and occasionally CT
and MRI are important tools in diagnosing and selecting the optimal treatment for
CRS with or without NP (44). Additional assessment may be performed related to,
for example, ciliary and olfactory function, nitric oxide, and measures of nasal
resistance, geometry, and airflow.

Nasal endoscopy and CT improves diagnostic accuracy for CRS. Nasal endoscopy
is recommended as a diagnostic tool early in the clinical evaluation to reduce cost

and radiation exposure from CT scanning (45). However, CT is important to exclude
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differential diagnosis (36) and to improve diagnostic accuracy, especially after failed
medical treatment where surgery is the next alternative. A study has shown that
approximately 50 percent of symptom positive patients (diagnostic criteria broadly in
line with the EPOS criteria) had no positive changes on CT (45).

As mentioned before, the classification of CRS-patients has been based on clinical
symptoms, atopy status, and the presence of nasal polyps. Recently, classification
based on the underlying inflammatory mechanisms has gained more interest (46). In
Western countries, eosinophilic inflammation is associated with CRSwNP, while

neutrophilic inflammation is associated with CRSsNP (47, 48).

2.3 Medical treatment

Treatment of the conditions mentioned is fundamentally pharmacological (topical

and/or systemic) when the etiology is inflammatory or functional.

Septum deviation: If the deviation is moderate and involves more of the

cartilaginous regions with additional hypertrophy of ITH, initial treatment may be
saline irrigation, nasal steroid spray, short-term use of decongestants and
antihistamine medication, which aims to manage the symptoms of the tissues lining

in the nose. If medical treatment fails, surgical repositioning may be necessary.

ITH: The initial treatment is mainly antihistamines, topical decongestants, and
corticosteroids. These medications provide symptomatic relief but no permanent
cure. Therefore, it is crucial to identify and, if possible, eliminate the cause of the
hypertrophy, which in many cases is due to allergy. When optimal medical
management has been unsatisfactory in the relief of nasal obstruction, surgical

intervention is warranted (25, 49).
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CRSwNP: Topical corticosteroids are the medical treatment of choice (50). If the
polyps are resistant to topical treatment, systemic steroids can reduce polyp size
and facilitate the use of nasal steroids. It is important to continue the use of topical
steroids after courses with systemic steroids to inhibit the regrowth of polyps.

Antibiotics may be indicated if CRSWNP is complicated by infection (51).

CRSsNP: Topical and systemic corticosteroids and antibiotics are recommended as
the preferred treatment, which aims to reduce mucosal inflammation and eliminate
infection by improving ventilation and drainage from the sinuses (36, 51). Also,

decongestants for a short period and saline irrigation may be recommended.

In both CRSWNP and CRSsNP, antihistamines and antileukotrienes may be

considered in allergic patients with asthma.

CT and endoscopic surgery may be necessary if medical treatment fails to
complement or improve medical treatment, or when other therapeutic approaches
are not possible. Combinations of surgical techniques and medical treatment may

be necessary (36, 52).

2.4 Surgical treatment

2.4.1 Septoplasty

Septoplasty is a surgical procedure designed to correct a deviated septum to
improve nasal function, form, or both (53) and is the most frequently performed
ENT- surgery in adults (Figure 4)(54). It may be performed alone or in combination
with a reduction of the ITH (22). The main indication for septoplasty is SNO (55).
Septoplasty can also be used as an adjunctive procedure to improve access to and

the function of the paranasal sinuses (53). Septoplasty can be performed in local or
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general anesthesia, and several techniques exist. Potential complications after
septoplasty are hemorrhage, septal perforation, adhesions, and infections, among
others (56).

Temporary nasal plates and packing are often inserted perioperative to support and
prevent bleeding and adhesions postoperatively. Sick leave for 1-2 weeks is
common after septoplasty (57). The effectiveness of septoplasty has been
questioned, and contradictory results have been reported (24, 58, 59).

Seploplasty Reshaped septum

Cartilage
removed

-

/i Deviated
/ // septum
/4

Figure 3. Septoplasty (The StayWell Company)

2.4.2 Reduction of inferior turbinate hypertrophy

Turbinate surgery is commonly practiced as a treatment to relieve SNO, generally
involving reducing the size of the inferior turbinate (60). The goal of surgical therapy
is to maximize the nasal airway, preserve nasal mucosal function, and minimize
complications.

In 1882, Jarvis first reported inferior turbinate surgery (61). Since then, numerous
ITH reduction techniques have been employed (9, 22), but turbinate surgery has
frequently been driven by new technology rather than patients’ benefits (62). ITH
reduction has typically low complication rates; occasionally bleeding and crusting
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can occur (60). However, ITH reduction has been the subject of an ongoing
disagreement over its effectiveness and long-term benefit (9).

Radiofrequency therapy for inferior turbinate (RFIT), also known as radiofrequency
volumetric tissue reduction, is a frequently used procedure causing submucosal
thermal lesions, which reduces the size of the inferior turbinate (27). The device, an
electrode probe, heats the turbinate tissue with little heat dissipation, sparing
damage to adjacent structures or mucosal surfaces (Figure 4). The procedure can
be performed under local anesthesia in an outpatient setting. The use of nasal
packing is generally unnecessary, and the patients normally can return to work or
school within a short time. Studies have shown that RFIT has a positive effect on

nasal obstruction, but efficacy may diminish over time (25).

Figure 4. RFIT of inferior turbinate (Sutter Medizintechnik)

2.4.3 Functional Endoscopic Sinus surgery (FESS)

FESS describes an approach and not a standardized operation (36). FESS involves
the clearance of polyps and polypoid mucosa and opening of the sinus ostia to
improve ventilation and drainage between the sinuses and nasal cavity. FESS is

also utilized to improve the distribution of topical steroids to the sinuses.
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Over the last 30 years, the field of sinus surgery has advanced from open surgical
procedures, associated with significant morbidity, to functional endoscopic
procedures using state-of-the-art instrumentation, high definition cameras, and

intraoperative surgical navigation (63).

The extent of surgery may vary from uncinectomy to radical sphenoethmoidectomy
(36), and the duration of the surgery varies immensely according to the extent of
disease. FESS is usually performed in general anesthesia, although the less
extensive procedure such as, for example, ethmoidectomy, is occasionally
performed in local anesthesia.

Postoperatively, the patients usually have a temporary nasal packing in the middle
meatus to prevent bleeding and adhesions (64). Blood seeping from the nose the
first 3-4 days, nasal congestion due to surgical trauma and crusts, and mild to
moderate nasal pain and headache are events that are considered to be normal

phenomena occurring after FESS (51).

It is recommended that the patients rinse their nose several times daily with saline
irrigation. Also, endoscopic debridement should be performed by the surgeon 10-12
days postoperatively to remove crusts and secretions (65) and to open the nose for
treatment with local steroids (66). Usually, the patients are advised to take two
weeks of sick leave.

Severe and major complications during and after FESS occur in approximately 1
percent of the cases (67). Complications during surgery can be bleeding,
penetration of the skull base, or penetration of the orbit. Bleeding and postoperative
infections may appear after surgery (51, 67). Several studies have reported positive

results in medically refractory CRS patients undergoing FESS (44, 68-70).
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3 Quality of life (QOL)

The patient’s subjective assessment of elements of their health, such as health-
related quality of life and symptoms, belongs to the broader term patient reported
outcome measures (PROMs)(71, 72). PROMs are defined as: “any report of the
status of a patient’s health condition that comes directly from the patient, without

interpretation of the patient’s response by a clinician or anyone else” (70).

3.1  The concept of QOL

The term QOL was introduced in the medical literature in the 1960s, and from 1975,
QOL became a keyword in medical literature databases (73). There are numerous
definitions of QOL, and no single and universally accepted definition exists(74).
WHO defines QOL as: “an individual's perception of their position in life in the
context of the culture and value systems in which they live and in relation to their

goals, expectations, standards, and concerns” (75).

QOL is a wide-ranging concept affected in a complex way by the person's physical
health, psychological state, personal beliefs, social relationships, and their
relationship to their environment (75) .

QOL can be viewed on many levels; a three-level approach is a generally accepted
basis approach (74, 76). The overall assessment of quality of life is on the top level
and may be described as an individual's overall satisfaction with life and one’s
general sense of well-being, also referred to as global quality of life (74).

The middle level consists of several broader domains that describe the generic

perspective of QOL related to health (72, 74, 76). The lowest level includes all the
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components of each domain that are disease-specific, usually used to measure

function and levels of disease severity (72, 74, 76) (Figure 5).

Global/overall
quality of life
(Happiness, well-being)

Generic health-related quality of life
Different domains:
Physical, psycological, social | Health-Related
Quality of Life

Disease-specific quality of life

Components of each domain specific for a disease

Modified after Spilker 1996, Wahl 2004

Figure 5: Three levels of quality of life

3.2 Health-related quality of life (HRQOL)

In the mid-1980s, the term HRQOL appeared for the first time (73). HRQOL is
closely related to the World Health Organization's definition of health as “a complete
state of physical, mental, and social well-being, not merely the absence of disease”
(1948).

The concept of HRQOL was, therefore, developed to capture aspects of an
individual's subjective experience related to health, disease, disability and
impairment, and the effects of medical treatment (77, 78). Various definitions of
HRQOL exist. HRQOL is often defined from a functionalist perspective on society,
which relates to the ability to perform activities of daily living and fulfill role
obligations (79). Spilker defines HRQOL “as the functional effect of a medical

condition and/or its consequent therapy upon a patient, as perceived by the patient

(74). HRQOL is a subjective and multidimensional concept encompassing physical
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and occupational function, psychological state, social interaction, and somatic
sensation (74, 80).

The physical and occupational function is the QOL factor that most nearly
approximates the outcome measures physicians traditionally use. Questions about
strength, energy, and the ability to carry on normal activities are typically asked.
Psychological function covers a wide range of distinct emotional states (e.g.,
depression, anxiety, happiness). The psychometric measures may be simple
questions inquiring about mood, anxiety, or depression.

Social interaction refers to a patient’s ability to carry on person-to-person
interactions. These interactions are often thought of as family, close friends, work,
vocational associates, and general society.

Somatic sensation, symptoms, encompasses unpleasant physical feelings. They
include pain, nausea, and shortness of breath, among others (74).

These four domains do not represent the total spectrum of HRQOL, but they appear

to encompass a large proportion of the everyday concerns of people (74).

HRQOL, as an outcome measure, broadens outcome toward considering the impact
of the condition and its treatment on the person’s emotional, physical, and social
functioning. It addresses the question of whether the treatment leads, in its most
extreme, to a life worth living, and it provides a more subjective, patient-led baseline
against which the effects of interventions can be evaluated (72).

HRQOL has become a relevant measure of efficacy in clinical research as a
supplement to biochemical markers and survival rates and can give information
about whether a treatment is beneficial (74, 81). HRQOL studies can help to

improve the quality of the patient’s treatment and outcomes, to differentiate between
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two therapies with marginal differences in mortality/morbidity, and to compare
outcomes between different treatment modalities such as medicine versus surgery.
HRQOL data may also estimate the burden of specific diseases on function and

well-being (74).

Evaluating the impact of diseases on HRQOL can be performed using both disease-
specific and generic measures. It can do this only if the measurement scale
reflecting its components is valid, reliable, sensitive, and responsive to change (72).
Validity refers to whether an instrument measures what it is intended to measure
(79). Face validity referes to whether an instrument appears to be measuring what it
is intended to measure (74). Content validity is the extent to which the scale taps all
relevant concepts of the attribute to be measured. Reliability refers to the
measurement’s ability to produce similar results on the same respondent under
consistent conditions at different times (79). Sensitivity is the extent to which a
measurement can detect changes between patients or groups of patients (76).
Responsiveness is similar to sensitivity but focusses on the measurement’s ability to
detect changes when a person is getting better or worse and is of great importance

to detect clinically important changes.

3.2.1 Generic instruments

A generic instrument attempts to measure all important aspects of HRQOL and
deals with a wide variety of areas and can be used in any population, irrespective of
the underlying condition (74). The term generic or general measures implies they
assess health concepts that represent basic human values that are relevant to

everyone’s functional status and well-being, regardless of age, disease, or treatment
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group (82). They should encompass dimensions of physical, mental, and social
health and permit comparison between different diseases and conditions (74, 79). A
generic instrument can provide complementary information about the range and
treatment effects on HRQOL, and previously unrecognized adverse experiences
can be detected (74). Generic instruments frequently used for rhinologic patients are
the EuroQol five-dimensional questionnaire (EQ-5D)(83, 84) and the Short Form

Health Survey 36 (SF-36)(85).

SF-36 measures eight domains, or aspects, of health status that are considered
important for describing and monitoring individuals suffering from a disease or
illness: physical functioning (PF), role-physical (RP), bodily pain (BP), general health
(GH), vitality (VT), social functioning (SF), role-emotional (RE), general mental
health (MH). The eight domain scales can be gathered into two summary scales,
physical and mental health (86). SF-36 is a valid instrument, translated into
Norwegian, that can be used to compare generic HRQOL profiles for groups
differing in diagnosis, disease severity, or treatment regimen and monitor transitions

in health status over time (87).

3.2.2 Disease-specific instruments

Disease-specific instruments or scales are used to identify condition-specific
aspects of a disease (76, 79). Disease-specific scales may contribute to ensuring
sensitivity to sometimes small, but clinically significant, changes in levels of disease
severity (e.g., symptoms)(79, 88). If the patient has multiple health problems, it is
recommended to combine it with a generic measure (72).

Frequently used disease-specific instruments in rhinology are the Sino-Nasal
Outcome Tests with the modified versions SNOT-16, SNOT-20, SNOT- 22, SNOT-
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23 (89), and SNOT-25 (90), consisting of several nasal, sinus, and general items to
determine the disease-specific HRQOL (91, 92).

SNOT-20 is validated in the English language (91) and was translated to Norwegian
by Steinsvag and Kjeergaard. It is used in several Norwegian studies (93-96) and is
deemed to have acceptable face validity. The questionnaire can be divided into four
subsets; the first subset consists of questions related to nose issues; the second
subset is related to the ear and face issues; the third subset is related to sleep

quality, and the fourth subset is related to psychological issues (97).

3.2.3 Symptoms

Symptoms and the restrictions they may impose on everyday life and activities are,
as mentioned above, often incorporated in disease-specific HRQOL instruments. In
addition, patients’ symptom severity is often quantifyed by using visual analog
scales (VAS). VAS scales have shown satisfactory properties regarding
reproducibility and sensitivity to change (98). Symptom measures on VAS have
proven to be significantly correlated to validated instruments like the

Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ)(99).

3.2.4 Minimal important difference (MID)

If a study results in statistical changes in HRQOL outcomes, the key question is the
extent to which these results are clinically meaningful for the patient. Due to this, the
concept of “minimal clinically important difference” (MCID) was developed. MCID is
defined as “the smallest important difference in score in the domain of interest that
patients perceive as beneficial and which would cause clinicians to consider a

change in the patient’s management” (100). The term was shortened to minimally
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important difference (MID) in the context of patient-reported outcomes to emphasize

the perspective of the patient and not be limited to clinical evidence (101).

There are several approaches to define MID in symptoms and HRQOL outcomes
such as; for example, 10 points on a 0—100 point scale (100) or a ¥ SD of the mean
baseline score (102). Some instruments suggest specific methods to calculate MID,
while others have established MID values based on specific diseases. It is important
to underscore that no approach is perfect because of the subjective and qualitative
nature of symptoms and HRQOL (100), a MID on group level may be different from
a MID for individual respondent scores and the MID in one disease is not
neccesarily equal to the MID in a different disease (103).

For the purpose of this thesis the minimal mean group difference (improvement) is

referred to as MID.

4 Physical measurements of nasal patency

The perception of nasal airflow is primarily a subjective sensation but is related to
the anatomy and physiology of the nasal passages (104). Methods that measure
nasal geometry and nasal airflow can be used to assess nasal patency and to
evaluate the outcome of treatment (1, 4).

Acoustic Rhinometry (AR) is a simple, noninvasive way to measure nasal patency
as it provides a static view of the geometry in the anterior section of the nasal cavity.
AR uses a sonic echo technique where an acoustic wave is transmitted into the
nostril through a tube. The reflected sound signals are used to create a plot of the

minimal cross-sectional areas (MCA) as a function of the distance from the nasal
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orifice. Nasal cavity volumes (NCV) are calculated from the cross-sectional values
(8, 21, 105).

The test is highly reproducible and can give information about the site of the
obstruction (8, 10, 106). AR can be performed with and without decongesting of the
mucosa. In an ideal setting, AR should be performed before and after decongestion
in order to determine whether the cause of the obstruction is mucosal or skeletal, as

well as to minimize the interference of the nasal cycle.

Peak nasal inspiratory flow (PNIF) is a noninvasive and easy to perform method to
assess nasal patency. It is a reproducible and validated physiological measure of
nasal airflow obtained during maximal forced inspiration and indicates the peak

nasal airflow in liters per minute (I/min)(107, 108).

5 Medical Quality Register

Several developments in healthcare, such as progress in information technology
and increasing demands for accountability, have led to an increase in the number of
medical registries over recent years (109). In Norway, more than 50 national

medical quality registries exist, in addition to several local medical registries (110).

A registry is defined as “a data base of identifiable persons containing a clearly
defined set of health and demographic data collected for a specific public health
purpose” (111).

Their purpose is to contribute to a better quality of care and establish and monitor
clinical guidelines to reduce variation in care and quality of treatment. Registers may
also serve as a resource for research by providing comprehensive data on the

patient groups of interest (112). The register data must be of high quality to be
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useful, and two frequently cited data quality attributes are completeness and

correctness (109).

The quality register at the Ear, Nose, and Throat (ENT) Department at St. Olav’s
hospital was approved by the Data Protection Officer (Personvernombudet) at St.
Olav’s hospital in January 2012. The consent-based register consists of data from
patients = 18 years of age with a variety of conditions that require surgery in the
nose and sinuses, mainly of patients receiving surgery due to septal deviation, ITH,
and CRS with and without nasal polyps. Few patients refuse to participate in the
register; consequently, the main proportion of patients who are not included in the
register are patients with a long traveling distance or difficulty in answering the
guestionnaires. The inclusion rate based on patients referred to surgery from the

outpatient clinic is approximately 200 patients per year.

6 Review of a selection of studies

There has been a growing interest and use of HRQOL outcomes in rhinologic
research during the last decades. Numerous studies have investigated outcomes in
patients receiving surgical treatment due to septum deviation, ITH, or CRSwWNP and
CRSsNP. However, the studies vary in design, patient selection, sample size, and
which outcome is being measured.

Initially in this work, a systematic literature search was performed, mainly in
PubMed, with assistance from NTNU's university library. Repeated searches were
performed during the study period. We did not find studies that examine and
compare SNOT-20- and SF-36 measures in the three patient groups concurrently
undergoing septoplasty only, septoplasty combined with RFIT, and RFIT only. Most

studies have compared outcomes from septoplasty and septoplasty combined with
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a reduction of ITH. Although reduction of ITH in combination with septoplasty is a
relatively common clinical procedure, the effectiveness and the indications and
technique applied vary widely (113). More research comparing techniques and
assessing outcomes on surgical treatment of ITH is needed (60). There is also a
lack of studies that differentiate between CRS patients with and without nasal polyps
undergoing sinus surgery that examines both disease-specific and generic HRQOL.
A Cochrane review from 2014 on surgical versus medical interventions for CRSWNP
stated that the overall evidence is of very low quality and insufficient to draw firm
conclusions, thus further research is justified as this problem has significant
implications for HRQOL and healthcare service usage (114).

A selection of studies on symptoms, HRQOL, and physical measures from

septoplasty, inferior turbinate surgery, and sinus surgery are listed below.
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7 Aims of study

In regard of the limited amount of studies that examine subjective and physical
outcomes in patients undergoing septoplasty, septoplasty combined with RFIT and
RFIT only, and studies that examine disease specific and generic HRQOL in CRS
patients based on the presence of NP or not, we intended—uwith the use of register

data from our clinical daily practice—to answer the following aims:

7.1  Overall aim

The primary aim is to examine symptoms and HRQOL before and after surgery in
patients undergoing surgery for septum deviation, ITH, CRSWNP, or CRSsSNP.
Nasal areas and volumes and airflow is also examined in patients with septum
deviation and ITH. A secondary aim is to compare the improvement in the outcomes
among the groups. Finally, the association between patient factors and HRQOL

improvement after surgery is investigated in the CRS groups.

7.2 Research questions paper 1

Does surgical treatment improve symptoms and HRQOL in patients who undergo
septoplasty alone, septoplasty in combination with RFIT, or RFIT alone?

Does the change in outcomes after surgery differ among the groups?

7.3 Research questions paper 2

Does surgical treatment improve the MCA, NCV and PNIF in patients who undergo
septoplasty alone, septoplasty in combination with RFIT, or RFIT alone?
Does the improvement in outcomes differ among the groups?

Is there a significant correlation between measures of MCA, NCV or PNIF and

SNO?
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7.4  Research questions paper 3

Does surgical treatment improve symptoms and disease-specific and generic
HRQOL in patients with CRSwWNP and CRSsNP who undergo functional endoscopic
sinus surgery? Does the change in outcomes differ among the groups?

Which patient factors are associated with HRQOL outcome after surgery?

8 Materials and methods

8.1 Design and study population

The data used in the prospective observational registry studies in this thesis derive
from patients included in the local “Nose and sinus surgery” quality register at the
ENT department at St. Olav’s hospital in the period from January 2012 to October

2017.

All patients were referred from general practitioners, private otorhinolaryngologists,
or local hospitals in the region to assessment for surgical treatment at the ENT
department of St. Olav’s hospital and examined at the outpatient clinic by a variety
of surgeons. When there was an indication for septoplasty, septoplasty combined
with RFIT, RFIT, or functional endoscopic sinus surgery, the patients were asked to
participate in the register. All patients included gave a informed written consent to
participation in the registry and consented to the use of their data in rhinologic
research. The studies in this thesis were approved by the regional committees of

medical and health ethics (REK 2015/367).
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8.2  Data management

All data were collected on questionnaires that were scanned into an electronic
database. Correctness and completeness of data were reviewed by a senior
engineer and the research nurse. Eligible patients who had undergone surgery were
identified according to diagnosis codes. To secure correct patient selection in case
of erroneous coding, the main supervisor and the research nurse controlled the
register data with the patient’s medical journal. The patients were then included in

the studies according to the inclusion and exclusion criteria.

8.3 Papers 1 and 2 Diagnose, inclusion and exclusion criteria

The diagnoses were based on anterior rhinoscopy and nasal endoscopy combined

with patients’ symptoms.

Inclusion criteria: a deviated nasal septum or a deviated nasal septum in

combination with ITH, or ITH without clinically significant septum deviation, with
presenting symptoms of chronic nasal obstruction lasting at least three months and

still persistent after medical management that were referred for surgery.

Exclusion criteria: age less than 18 years, difficulty in interpreting the questionnaires
due to language or cognitive problems, pregnancy, ongoing cancer treatment,
granulomatosis with polyangiitis, cystic fibrosis, Kartagener syndrome, and

sarcoidosis or ciliary dyskinesia.

In studies 1 and 2, the study population consisted originally of the same 210

patients.
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Study 1: Due to dropouts before surgery, loss to follow-up, missing pre- or post-
operative data, and exclusion because of comorbidity, the total sample was
171(81%) patients: 57 patients undergoing septoplasty, 56 patients undergoing
septoplasty combined with RFIT, and 58 patients undergoing RFIT only (Figure 3). Of
the patients who underwent surgery, this represents a follow-up rate in each patients

group of 95 percent, 93 percent, and 83 percent, respectively.

Study 2: Due to the use of two similar PNIF instruments with different maximum flow
registration of, respectively; 120 I/min in the period 01.01.2012-18.06.2013 and 370
I/min in the period 19.06.2013-31.12.2015, 23 patients from the first period with an
accurate score of 120 I/min were excluded from the analyses. The total sample was
148 (71%) patients: 50 patients in the septoplasty group, 51 patients in the
septoplasty combined with RFIT group, and 47 patients in the RFIT group (Figure 6).
This represents a total follow-up rate after surgery in each group of 83 percent, 85

percent, and 67 percent, respectively.
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N=210

76 patients diagnosed
with inferier turbinate
hypertrophy

134 patients diagnosed
with deviated nasal septum
with and without inferior
turbinate hypertrophy

74 patients diagnosed
far
Septoplasty alone

60 patients diagnosed
for Septoplasty and
RFIT

76 patients diagnosed
for
RFIT alone

|

14 drop outs before
surgery

0 drop outs before
SUFgery

6 drop outs before
surgery

60 patients underwent
Septoplasty
alone

60 patients underwent
Septoplasty combined
with RFIT

70 patients
underwent RFIT
alone

3 patients did not
attend
&-maonth follow-up

4 patients did not
attend
&-month follow-up

12 patients did not
attend
&-month follow-up

57 patients in the
Septoplasty group
in paper 1

56 patients in the
Septoplasty/RFIT group
in paper 1

58 patients in the
RFIT group
in paper 1

7 patients missing AR-
information at
g-month follow-up

5 patients missing AR-
information at
&-month follow-up

11 patients missing AR-
information at
g-month follow-up

l

|

)

50 patients in the
Septoplasty group
in paper 2

51 patients in the
Septoplasty/RFIT group
in paper 2

47 patients in the
RFIT group
in paper 2

[ loriginal patient population [ Patients paper 1 [[] Patients paper 2

Figure 6: Flow chart patients paper 1 and 2
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8.4  Paper 3: Diagnose, inclusion and exclusion criteria

The diagnosis was based on the patient’'s symptoms, endoscopic evaluation, and

CT scanning of the sinuses in accordance with the EPOS criteria.

Inclusion criteria: a diagnosis of CRS, where all patients have had treatment with
antibiotics combined with corticosteroids for 10 to 14 days, followed by topical

corticosteroids for at least 12 weeks before they were referred for surgery.

Exclusion criteria: age less than 18 years, difficulty in interpreting questionnaires
due to language/cognitive problems, pregnancy, previous/ongoing cancer treatment,
granulomatosis with polyangiitis, sarcoidosis, cystic fibrosis, Kartagener syndrome,

and ciliary dyskinesia.

Originally, the study population consisted of 469 patients. Due to dropouts before
surgery, loss to follow-up, missing pre- or postoperative data, and exclusion
because of comorbidity, the total sample was 416 patients: 220 CRSwWNP and 196
CRSsNP patients (Figure 7). This represents a total follow-up rate after surgery of

89 percent.
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469 patients with CRSwNP and CRSsNP
referred to FESS

3 patients canceled surgery

466 patients underwent FESS

27 patients did not attend 6
months follow-up

435 patients attended 6 months

follow up
7 patients removed from analysis due to 9 patients removed from analysis due to
6 patients with FESS not CRS-related and missing data from one or more pre- or
1 patient with several cerebral insults post-operative questionnaires

‘ 416 patients included in analysis ‘

I !

220 patients with CRSwWNP 156 patients with CRSsNP

Figure 7: Flow chart patients paper 3

8.5  Measures/Recordings

Data such as symptoms, HRQOL, nasal area, volume, and airflow were collected
before and six months after surgery. Data regarding demographics, medical history,
symptoms, and HRQOL were self-reported by the patients, while specially trained
nurses performed the physical tests, and a variety of doctors performed the clinical
assessment and the surgery of the patients.

All questionnaires used in this thesis are presented in the appendix.
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8.5.1 VAS

The degree of nasal obstruction, nasal discharge, sneezing, oral breathing, snoring,
altered sense of smell, facial pain, sinus pressure, and affected general health was
assessed by the patient on a 100 mm visual analog scale (VAS) based on the
previous two weeks. The endpoints where 0 mm (no complaints) and 100 mm
(complaints as severe as can be). An improvement in SNO of 30 mm on a 100 mm

scale or more can be considered a MID (3).

8.5.2 SNOT-20

The patients were asked to grade 20 items on a scale from 0 (no problem) to 5
(problem as severe as can be) on the SNOT-20 based on the previous two weeks.
The total SNOT-20 score was defined as the mean value of the response of the 20
items. A mean score was calculated for each of the four subsets. An improvement of

0.8 points or more can be considered a MID in CRS patients (91).

8.5.3 SF-36

The patients were asked to complete the SF-36 (SF-36v2) based on the previous
four weeks. The use and scoring of the SF-36 questionnaire were performed
according to approved license and scoring protocols (101).

The SF-36 manual proposes domain-specific MID values based on t-scores (101).
T-scores are transformed metric (0-100) scores based on US population norms.
Since these t-score differences may relate differently to external criteria, and
because normative SF-36v2 data from the Norwegian population are unavailable,

an approach based on % SD was used to estimate MID in article 3 (102). Under
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supplementary results in this thesis, also an improvement of 10 points or more was

used to define MID in SF-36 domains (100).

8.5.4 Acoustic Rhinometry (AR)

Nasal minimal cross-sectional area (MCA) and nasal cavity volume (NCV) were
assessed with an impulse Acoustic Rhinometer (RhinoMetrics SRE 2100,
Rhinoscan Version, Interacoustics, Minneapolis, MN), which was handled by
specially trained nurses. Anatomic nose-pieces with contact gel between the nose-
piece and the nostril were used. The patient was sitting upright, and the
measurements were conducted during breath-holding and according to published
protocols (135)(Photo 1). The patients were instructed not to use local nasal

decongestants 12 hours before testing.

Photo 1. AR, published with consent from the volunteer

The AR values represent an average of three satisfactory recordings from the right
and left nasal cavity; they were averaged to get an overall mean value due to the
variations of the nasal cycle. An average of each nasal cavity (narrow and wide
side) was also calculated. The following measures were recorded: (MCA) in cm?

from 0 to 3 cm(MCA o-3), 3 t0 5.2 cm(MCAs-5.2), and 0 to 5.2 cm(MCAo-5.2) behind the
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nostril; and (NCV) in cm3from 0 to 3 cm(NCVo-3), 3-5.2 cm(NCVs-52), and 0 to 5.2
cm(NCVo-s.2) behind the nostril. Nasal decongestants were not used during AR

measurements.

An MCA value of 0.4 cm? or smaller on the narrow side is suggested to represent a

critical value for nasal obstruction (136).

8.5.5 Peak nasal inspiratory flow PNIF

Peak nasal inspiratory flow was assessed with a portable PNIF meter (In-check
DIAL; Clement Clarke International, Harlow, Essex, UK). PNIF consists of a nasal
mask which the patient holds over the nose and mouth without distorting the alar
sidewalls of the upper lateral cartilages. The test was performed with the patient in a
sitting position, and the patient was instructed to inhale as hard as possible through
the nose with the mouth closed, starting at full expiration (Photo 2). After three sets
of satisfactory maximal inspirations, a mean value was calculated (137). In PNIF, an

improvement of 20 I/min or more can be used to estimate MID (138).

Photo 2: PNIF, published with consent from the volunteer
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8.6  Statistics

All analysis was performed using PASW Statistics, version 23 for Windows (SPSS
Inc. Chicago, lllinois). The data were tested for normal distribution. Smoking status
was dichotomized as daily smoker or nonsmoker. Comorbidity as asthma, allergy,
ASA intolerance or sleep apnea were self-reported. Previous surgery was verified

through the patient’s medical records.

In paper 1, the mean value £ SD was used to describe continuous variables as
symptoms and HRQOL. Categorical variables were presented as numbers (%).
Baseline characteristics between the three groups were compared using the
independent-sample t-test and chi-square test, as appropriate. The Wilcoxon signed
ranked test was applied to measure the difference in mean of paired observations
before and after surgery. The Mann-Whitney U test was used for comparison of
means between groups. P-values less than 0.05 were considered statistically
significant. Power calculations showed that with 40 patients in each group and a
significance level of 0.05 (alpha), we were able to detect a difference in SNOT-20 of

0.6 (SD1.2) between the groups with 80 percent power.

In paper 2, the mean value £ SD was used to describe continuous variables as
MCA, NCV, PNIF, and subjective nasal obstruction (SNO). Categorical variables
were presented as humbers (%). Baseline characteristics between the groups were
compared using the independent-sample t-test and chi-square test, as appropriate.
The Wilcoxon signed ranked test was applied to measure the difference in mean of
paired observations before and after surgery. The Mann-Whitney U Test was used

for comparison of means between groups.
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Spearman’s rank correlation coefficient was used for the analysis of statistical
dependence between MCA, NCV, and PNIF and SNO. Due to multiple testing, p-

values < 0.01 were considered statistically significant.

In paper 3, the mean value with confidence intervals (Cl) was used to describe
continuous variables. Categorical variables were presented as numbers (%).
Baseline characteristics between the three groups were compared using the
independent-sample t-test and chi-square test, as appropriate. Based on the sample
size and distribution of continuous data, independent and paired t-tests with
corresponding Cl were used to analyze data describing symptoms and HRQOL at
baseline and follow-up and for unadjusted comparison of outcomes for the two
groups. P-values < 0.05 were considered clinically significant.

Linear regression analysis was used to investigate variables associated with the
improvement in SF-36 domain scores and SNOT-20 scores. Univariable analysis
was used to identify variables associated significantly (p< 0.05) with improvement of
each HRQOL outcome, and these variables—age, sex, smoking, allergy, asthma,
previous surgery, and the preoperative value of the dependent variable—were then
included in the multivariable analysis to examine for further associations in the

CRSWNP and CRSsNP groups separately.

Missing data: When at least 50 percent of the SNOT-20 items had been completed,
a mean value of the remaining items was calculated without imputation. When at
least 50 percent of the SF-36 items in the same subscale were completed, simple
mean imputation was performed. This means that the mean value of the completed

item is used as the value of the missing data.

54



9 Main results

9.1 Studyl

In this study, we compared symptoms and HRQOL in and within three patient
groups that underwent septoplasty alone, septoplasty combined with RFIT, and
RFIT alone. Symptoms on VAS, disease-specific and generic HRQOL on SNOT-20
and SF-36 were measured before and six months after surgery.

All groups reported statistical improvement in symptoms and SNOT-20. The
septoplasty combined with RFIT group achieved a mean improvement in SNOT-20
of 0.8 points or more.

In SF-36 domains, the septoplasty groups reported improvement in PF, RP and VT,
while the RFIT group reported improvement in GH and VT after surgery.

The septoplasty groups reported larger improvement in SNO, snoring, and oral
breathing, and the septoplasty combined with RFIT also reported larger
improvement in sneezing and in SNOT-20 compared to the RFIT group. In SF-36

domains, no difference in improvement was found among the groups.

9.2 Study?

In study 2, we compared nasal areas (MCA), volumes (NCV), and airflow (PNIF) in
the same patient groups as in study 1. We also examined the correlation between
the physical measures and the patients’ subjective nasal obstruction (SNO). MCA
and NCV were measured in cm at two distances behind the nostrils (MCA/NCVo-3.0
and MCA/NCVs-s2), in addition to PNIF and SNO before and six months after
surgery.

Preoperatively, the septoplasty groups had narrower MCA/NCVo-3.0 on one side than
the RFIT group. After surgery, total MCAo-3.0 and MCA/NCV3.s.2 increased in the
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septoplasty group. In the septoplasty combined with RFIT group, MCAo-3.0 at the
narrow side and total MCA/NCVss.2 increased, while only total MCA/NCV3-5.2
increased in the RFIT group. PNIF improved in all groups after surgery. A significant
moderate correlation was found postoperatively between MCA/NCV3.s52 and SNO in

the septoplasty group.

9.3 Study3
In study 3, we examined HRQOL and symptoms in CRS patients in two patient

groups, CRS with (CRSWNP) and without nasal polyps (CRSsNP), that underwent
FESS and identified preoperative patient factors associated with HRQOL outcome
in the two groups separately. SF-36, SNOT-20, and VAS were used to measure
HRQOL and symptoms before and six months after FESS.

Preoperatively, CRSWNP patients reported worse scores in symptoms of SNO,
nasal discharge, and altered sense of smell, worse scores in the SNOT-20
rhinologic subset, and worse scores in the SF-36 GH domain, compared to
CRSsNP patients. CRSsNP patients reported worse symptom scores of facial pain,
worse scores in the ear/face subset in SNOT-20, and worse scores in the SF-36
domains of PR and BP compared to CRSWNP patients. After surgery, all symptoms,
SNOT-20, and all SF-36 domains improved in both groups. Based on the ¥2 SD
approach, a MID was found in the domains of VT, SF, and MH in both groups, in GH
in the CRSWNP group, and in PR and BP in the CRSsNP group.

CRSwWNP patients had greater improvement in SNO and altered sense of smell and

in the SF-36 domains of GH, VT, and SF compared to CRSsNP patients.
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In both groups, higher age, daily smoking, and having had sinus surgery previously
were associated with less generic HRQOL improvement, in addition to female sex

and allergy in CRSsNP patients.

9.4  Supplementary results

In this thesis we performed supplementary assessment of MID in the outcomes that

are not included in the articles.

In study 1, mean improvement = 30 mm in SNO was achieved in all three groups,
and in oral breathing and reduced general health in the septoplasty groups. The

mean improvement of SF-36 domains was not = 10 points for any of the groups.

In study 2, mean improvement in PNIF = 20 I/min was achieved in all groups. In AR
measures, no MID value was defined. Instead, we investigated whether MCA on the
narrowest side was < 0.4 cm2. Preoperatively, the mean MCA value was < 0.4 cm?
or less in all patient groups. Postoperatively, the mean MCA on the same side was =

0.4 cm?in all groups.

In study 3, the mean improvement in SNO was = 30 mm in both groups, in altered
sense of smell in the CRSWNP group, and in sinus pressure in the CRSsNP group.
The mean improvement in SNOT-20 was > 0.8 points in both groups. In SF-36
domains, the mean improvement was = 10 points in RP, BP, SF, and MH in both

groups, and in VT in the CRSWNP group.

Proportions of patients that achieved the defined MID values in symptoms, SNOT-
20 SF-36 and PNIF, and MCA equal to or less than 0.4 cm? are presented in tables

in the appendix. (Supplementary tables 1-3)
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10 Discussion

The main results of this thesis are as follows:

The three patient groups that underwent septoplasty alone, septoplasty combined
with RFIT, or RFIT only had preoperatively fairly similar symptoms and HRQOL
scores. After surgery, all patient groups reported statistically significant improvement
in symptoms and HRQOL, larger nasal area and volumes, and increased airflow.
The septoplasty groups reported more improvement in SNO, snoring, and oral
breathing compared to the RFIT group. The septoplasty combined with the RFIT
group achieved more improvement in SNOT-20 than the RFIT group. Both
septoplasty groups reported improvement in five SF-36 domains compared to two
domains in the RFIT group.

Also, MCA and NCV improved in all groups after surgery but in different areas in the
nasal cavity. In the septoplasty groups, both the anterior and more posterior MCA
and NCV improved, while only the more posterior MCA and NCV improved in the

RFIT only group. PNIF improved in all groups.

The two CRS groups differed in symptoms and HRQOL preoperatively. The
CRSWNP group reported more SNO, altered sense of smell, nasal discharge, and a
worse score in the rhinologic subset of SNOT-20 compared to the CRSsNP group.
The CRSsNP group reported more facial pain and sinus pressure, worse scores in
the ear/facial subset of SNOT-20 and the SF-36 domains RP and BP than the
CRSwWNP group.

After surgery, both CRS groups reported statistically significant improvement in
symptoms and HRQOL. The CRSwWNP group reported more improvement in the SF-

36 domains of GH, VT, and SF compared to the CRSsNP group. Age, smoking, and
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previous sinus surgery were associated with less improvement in both groups, in

addition to female sex and allergy in the CRSsNP group.

10.1 Methodological considerations

Design

This thesis consists of three observational studies that are based on prospectively
collected register data performed on five patient groups, where subjective and
physical measures were investigated to evaluate outcomes after septoplasty, RFIT,

and sinus surgery.

Internal validity
Internal validity refers to our ability to trust the results in the study and is determined
by how well a study can rule out alternative explanations for the findings. The aim is

to reduce possible confounders or random variables that influence our results.

Correct patient selection, valid and reliable test instruments, uniformly performed
surgical procedures and follow-up regimes are factors that can strengthen internal
validity. All patients in our studies were diagnosed and referred for surgery by senior
consultants and registrars at the outpatient clinic of the ENT department St. Olav.
The collection of subjective and physical data before and after surgery was done in
a planned and standardized manner. The surgery was performed by a variety of
surgeons, which may involve some variations in surgical experience; however, we
have no reason to believe this has led to systematic bias in our results. The follow-

up regime and controls were also conducted after standardized routines.
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In self-reported data, there are some types of bias that may influence the results
such as, for example, recall bias, response bias, and acquiescence bias.

To reduce the risk of recall bias, the patients were asked to consider the symptom
scores on VAS and SNOT-20 based on the previous two weeks and the previous

four weeks on SF-36.

Response bias is prevalent in studies where self-reporting is involved and occurs
when patients are affected not only by their true response to a question but also by
how the question is worded or by their motivations (74). It can be related to any part
of the process where patients are asked to produce a response. One specific type of
response bias is acquiescence bias, where the subjects will tend to agree on
statements they think is correct or the investigator will like to hear or will be

beneficial to the study or themselves (74).

In our study, the patients answered the questionnaires in a private area and were
assured by trained nurses that their privacy was protected and that no answers
were considered incorrect or could influence the planned health care with support.
Another way of reducing response bias would be to conduct the survey online

without the interference of health personnel.

The fact that patients learn to cope with problems is a well-recognized feature in the
chronically ill (100), and the subjective changes in patients’ perspective may lead to
a recalibrating of their internal standards and values, also referred to as response
shift (139-141). It is less likely this phenomenon occurs during a short follow-up
period of six months as in our material, but it may be present in some of our patients
with a long duration of disease. In general, this may be an important methodical

issue in the interpretation of HRQOL measures. Especially when comparing to a
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control group or normative values, values from patients may appear more favorable

than those from population-based reference groups (100).

Further, it is important that the instruments used must satisfy the criteria for
reliability and validity in order to draw valid research conclusions regarding patient-
related outcomes as HRQOL (79). The instruments used in our studies are
considered valid and reliable instruments for measuring symptoms and HRQOL (87,
91, 98, 99). However, SNOT-20 lacks questions about nasal obstruction and
olfaction, causing that all underlying items in the concept of interests are not
measured in SNOT-20, regarding content validity (100). This may have influenced
our results regarding SNOT-20. The reason for using SNOT-20 in our analysis is
that SNOT-20 was the only Norwegian translated version available when we

established our register.

Specially trained operators performed AR and PNIF measurements.

During the study period, the PNIF meter was changed from a PNIF meter with a
maximal inspiratory flow limit of 120 I/min (In-Check Dial) to a PNIF meter with a
maximal inspiratory flow limit of 350 I/min (In-Check Nasal). The manufacturer of
both instruments, Clement Clarke International, can confirm that both instruments
are calibrated identically, with a performance accuracy of £ 10 percent or 10 I/min
(whichever is greater) and repeatability of £ 5 I/min. Thus the results in the range
15-120 I/min will be similar for either instrument.

To ensure the accuracy of the PNIF measures in study 2, 23 patients with a PNIF-
value of 120 I/min were excluded from the analysis if the test was performed with

the PNIF meter with maximal inspiration flow limit of 120 I/min.
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External validity

The studies are observational studies and not randomized controlled studies.
Register studies reflect daily clinical practice and can potentially provide robust and
externally valid results as RCTs (142).

To ensure external validity, the selection of a representative sample is always
important. All patients were recruited from the quality register database at the ENT
department at St. Olav’s hospital in Trondheim, a tertiary hospital in the county of
Trgndelag, with 459,000 inhabitants. The diagnosing of patients included anterior
rhinoscopy and nasal endoscopy combined with patients’ symptoms in patients with
septum deviation and ITH, in addition to EPOS criteria and CT findings in CRS
patients.

The external validity of these studies is also dependent on the quality register’s
completeness of data. The routine of including patients in the register is very well
implemented in the outpatient clinic with a high inclusion rate and completeness of
data. However, not all patients included in the register undergo surgery. Those

patients were excluded from our studies.

In all patient groups, the follow-up rate after surgery was between 83-95 percent,
except for in the RFIT group where the follow-up rate was 67 percent.

Thus, we consider that our results may be generalized with caution to similar patient
groups that undergo the same type of surgical treatment in a tertiary hospital in

developed countries.
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10.2 Discussion of main results

10.2.1 Patients undergoing septoplasty with or without RFIT and RFIT only

The statistical improvement in SNO, nasal discharge, snoring, oral breathing, and
affected general health, total SNOT-20, and several SF-36 domains in our patient
groups are similar to results from other studies investigating symptoms and HRQOL
after septoplasty with or without reduction of ITH (24, 58, 118). Previous studies on
surgical management of ITH have also reported positive subjective results similar to

ours (27, 49, 119).

Our patient groups reported statistical improvement in both SNOT-20 and SF-36
summary scores of physical and mental health after surgery. Other studies on
similar patients reported improvement in disease-specific HRQOL, but not in generic
HRQOL(122, 124). However, a study by Croy et al.(58) reported improvement in the
SF-36 domains of PF, GH, VT, and SF after septoplasty, which supports the results

in our septoplasty groups where we found improvement in the same domains.

The RFIT group also reported improvement in all symptoms except for sneezing,
and in SNOT-20. Harrill et al.(119) compared patients undergoing septoplasty
combined with RFIT and RFIT only and found improvement in both groups in
disease-specific HRQOL using the NOSE scale. No differences between groups
were found, possibly due to the small sample size with only nine patients in the
septoplasty group compared to 67 patients in the RFIT group. Nevertheless, the
improvement in disease-specific HRQOL coincides with our results in the RFIT
group. The SF-36 summary scores of physical (p=0.05) and mental health improved

after surgery, reflecting improvement in the domains of GH and VT.
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Also, the physical measures, MCA, NCV, and PNIF improved in all three groups
after surgery. The improvement in MCA and NCV appeared in different locations in
the nasal cavity, and a moderate correlation was found between increased
MCA/NCV and less SNO in the septoplasty group. Other studies have reported
results similar to ours, that septoplasty and RFIT improve nasal geometry (113, 118,
136). Contradicting results were reported in a study by Reber et al.(143), who found
neither a change in MCA nor a correlation with subjective complaint in patients

undergoing septoplasty. However, this study consisted of only 27 patients.

10.2.1.1 Comparing outcomes after surgery among the patient groups

The original design of our study permits the comparison of outcomes among the
three patient groups. When we compared the two septoplasty groups, with or
without RFIT, we found no differences in the improvement of symptoms, SNOT-20,
or SF-36. A study by Akduman et al.(116) using other HRQOL instruments shows

similar results.

Both septoplasty groups reported more improvement in SNO, snoring, and oral
breathing than the RFIT only group. The septoplasty combined with RFIT group also
reported more improvement in SNOT-20 than the RFIT only group.

Although the improvement in the SF-36 summary scores of physical and mental
health was similar among the three groups, the septoplasty groups reported
improvement in five domains compared to two domains in the RFIT group. This may
indicate not only that more domains improved in the septoplasty groups but also that
different aspects of generic HRQOL were affected in the groups after surgery.

To interpret only the SF-36 summary scores may be tempting due to its simplicity,

but these should be accompanied by domain scores (144) to give a more
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comprehensive impression of the patient’s generic HRQOL. We may believe that
the septoplasty groups improved in more physical aspects of generic HRQOL,
according to the improvement in PH and RP domains. The improvement in GH and
VT in the RFIT group implies an improvement in more mental aspects of HRQOL.
However, this is only speculation, and we failed to show any statistically significant

difference in domain improvement among the groups.

There may be several explanations for the differences among the groups regarding
the improvement of their symptoms and HRQOL.

First, the explanations can be related to anatomic and structural factors in the nasal
cavity. Septoplasty with or without RFIT involves the nasal valve, which is the
narrowest site in the nasal cavity where very small changes in nasal area and
volumes can have large consequences for nasal patency. Improvement in both
anterior and more posterior MCA and NVC in the septoplasty groups may have led
to greater improvement in symptoms and HRQOL in these two groups compared
with the RFIT only group where the MCA and NCV improved only in the more
posterior areas of the nasal cavity.

We may also speculate that the preoperatively smaller MCA at the narrow side in
the septoplasty groups contributed to a larger potential for improvement in the
patients’ sensation of SNO. A study by Pirila et al.(125) suggested that nasal
complaints of obstruction originate from the most obstructed side.

It is also possible that surgery on dynamic structures such as ITH is more
challenging than surgery involving bone and cartilage. Studies have shown that

improvement in SNO after turbinate surgery may diminish over time (60).
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Demographic factors such as more women in the RFIT group can have affected the
outcome in this group compared to the septoplasty only group. Studies have shown
that women tend to report poorer symptoms and HRQOL scores than men (145,
146). However, this cannot explain the differences in outcomes between the
septoplasty combined with RFIT and the RFIT only groups where the distribution of
gender was similar.

Sneezing, which may be a symptom of allergy, was not improved in the RFIT group
after surgery. The distribution of allergy was similar in the groups, but the diagnosis
of allergy was done by self-reporting. We cannot rule out that some allergy patients

were not identified in this group and that this influenced the results.

The choice of surgical procedure is made on indication. It is possible that some of
the patients in the RFIT group had a septum deviation, which was mistakenly not
considered to cause symptoms, or finally, that RFIT is less effective in improving the

patients symptoms and HRQOL.

Further explanations for the differences in HRQOL outcomes among the patient
groups may be in regard to the minor preoperative differences in disease-specific
HRQOL between the septoplasty only and the RFIT groups. The patients in the
RFIT group reported worse problems in the ear/face subset of SNOT-20 compared

to the septoplasty only group, but not compared to the other septoplasty group.

The HRQOL instruments may also have affected the results. The lack of questions
concerning SNO and olfaction in SNOT-20 has been mentioned before. Also floor-
and ceiling effects could have influenced the results, and a generic instrument as

the SF-36 is known to be less sensitive in detecting small changes.
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Finally, we must bear in mind that the three patient groups were not similar and that
different conditions were the cause of nasal obstruction and decreased HRQOL. We
aimed to investigate and compare different outcomes in three frequently performed

ENT procedures in a descriptive manner more than to suggest causalities.

Previous surgery and comorbidity

Our study showed that in revision cases, patients with sleep apnea and asthma had
a poorer outcome in some symptoms and HRQOL measures after surgery than
other patients. This information underscores the importance of performing a
comprehensive assessment of the patient’s subjective measures and comorbidity in
order to select the optimal treatment and provide realistic expectations of the
outcome. Compliance with the treatment of the comorbidities should also be

emphasized.

MID in outcomes after septoplasty and RFIT

Based on the criteria we have used for MID, we consider the statistically significant
improvement in symptoms and SNOT-20 to be meaningful for many of our patients
but not for all. In SNO, 61 percent, 71 percent, and 45 percent of the patients in the
respective groups achieved MID. In SNOT-20, 42 percent and 48 percent of the
patients in the septoplasty groups achieved MID, while 28 percent of the patients in
the RFIT group achieved MID. This implies the need for further research to
investigate what characterizes the patients who achieved MID after surgery.

We are aware that SNOT-20 lacks questions about SNO and olfaction, but the
instrument covers a variety of other relevant sino-nasal aspects that should be
considered. In future studies, the use of SNOT-22 would possibly show different

results.
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The mean improvement in SF-36 was not 10 points or more in any of the groups.

However, improvement less than 10 points can also be meaningful for the patients.

Regarding the physical measures, all patient groups achieved a MID in PNIF
according to the mean improvement of more than 20 I/min.

In AR, the mean MCA in the most obstructed side preoperatively increased above
the critical value of 0.4 cm? after surgery in all groups. We did not compare
outcomes among patient groups based on this value. However, such comparisons
could provide important knowledge, and in combination with SNO, this measure

could be helpful in the preoperative assessment and choice of treatment.

Comparison with normative values

The septoplasty group combined with RFIT ended up having the best postoperative
scores among the groups; SNO of 28 mm on VAS and 0.9 in SNOT-20. However,
these scores were still above the same scores reported in asymptomatic individuals;
SNO score between 9-16 mm on VAS or a SNOT-20 score of 0.4 (3, 93, 95). In
regard to SF-36, the scores also seemed lower than normative scores from a
Norwegian population, but firm conclusions cannot be made due to differences in
SF-36 versions. After surgery in our patient groups, MCA most anteriorely was still
smaller, while PNIF was in line with values from individuals without nasal complaints

(147, 148).

Inconsistency between subjective and physical measures

As noted earlier, we found a correlation between increased MCA/NCV and less

SNO after surgery in the septoplasty only group. This may strengthen the

68



conception that septoplasty was effective in improving nasal patency and thereby
SNO. However, we cannot make valid assumptions about causative factors.
Inconsistency between nasal patency measured with AR and other physical
methods and the patients’ subjective feeling of nasal obstruction is not necessarily a
disadvantage. Subjective and physical measures are complementary tools in the
assessment of the patient. The lack of consistency between subjective and physical
measures can be helpful in deciding if and when to perform a surgical intervention
and can also be helpful in informing patients about expectations of outcome. Finally,

it may be a signal to look for other causes of the patients’ complaints.

10.2.2 CRSWNP and CRSsNP patients undergoing FESS

It is important to underscore the preoperative differences in symptoms and HRQOL
in the two CRS groups. Preoperatively, the CRSwWNP group reported more SNO,
altered sense of smell, and nasal discharge and a worse score in the rhinologic
subset of SNOT-20 compared to the CRSsNP group. The latter group reported
more facial pain and sinus pressure, a worse score in the ear/facial subset of
SNOT-20, and worse scores in the PR and BP domains in SF-36 compared to the
CRSWwWNP group. These results are supported by other studies, where Bugten et
al.(41) found that CRSwWNP patients reported more SNO and decreased olfaction
compared to CRSsNP patients, who reported more facial pain. Smith et al.(134)
also found that CRSsNP patients had poorer disease-specific and generic HRQOL
compared to CRSWNP patients using other HRQOL instruments. Another study,
using SF-36, reported more BP in CRSsNP patients compared to CRSwWNP

patients(38).
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After surgery, both CRS groups reported statistical significant improvement in
symptoms and disease-specific and generic HRQOL. This is in line with previous

studies (44, 130, 149, 150).

10.2.2.1 Comparing outcomes among the CRSWNP and CRSsNP groups

The improvement differed among the groups, where the CRSwWNP group reported
more improvement in SNO and olfaction than the CRSsNP group, which reported
more improvement in facial pain. Considering the differences in the preoperative
scores, this was not unrealistic to expect regarding a greater potential for

improvement.

The improvement in SNOT-20 and the four subsets was similar among the two
groups. A study by Ragab et al.(44) used the same HRQOL instruments in
comparing medical and surgical treatment of CRS patients with and without NP.
They stated that they did not find differences in SNOT-20 measures among the CRS
groups with or without NP after surgery, which is similar to our findings. That is
opposite the results from a study by Deal et al.(131) that reported CRSWNP patients
had a preoperatively more severe SNOT-20 score and less improvement after
surgery compared to CRSsNP patients.

Unfortunately, we are unable to elaborate further on the differences in disease-
specific HRQOL among our CRS groups because SNOT-20 lacks questions about
SNO and olfaction, and these two symptoms seem to be more present in CRSwWNP

compared to CRSsNP.

Several studies have reported improvement in SF-36 in CRS-patients after sinus

surgery (42, 44, 68, 129, 150). In our study, we found that all SF-36 domains
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improved in both CRS groups. This coincides with the findings of Djukic et al.(68) in
CRSWwWNP patients and in the study from Ragab et al.(44) that reported improvement

in all domains except for the PF domain in both CRSWNP and CRSsNP patients.

We found that the improvement in the SF-36 domains differed among the groups in
favor of the CRSwWNP group. This group reported more improvement in GH, VT, and
SF domains compared to the CRSsNP group. Another study reported worse MH in
CRSsNP after surgery compared to CRSWNP (42), but this was not the case in our
study.

There may be several explanations for the differences in improvement in these
domains. We may speculate that the worse outset in GH in the CRSwWNP group led
to a greater potential for improvement; however, the improvement exceeded the
preoperative difference. Hence, there was a greater improvement in GH, VT, and

SF in the CRSWNP group compared to the CRSsNP group after surgery.

BP seems to be a common complaint in CRS patients, where BP in CRS patients is
found to be below population norms (132). A study from Sahlstrand-Johnson on
CRS patients awaiting sinus surgery (38) found that BP was more present in
CRSsNP patients than in CRSwWNP patients. In our study, BP was the domain that
differed most among the groups both before and after surgery in disfavor of the
CRSsNP group. This issue should be empazised in the assessment of CRSsNP

patients and the patients should be counseled accordingly.

Gender differences may also be a contributing explanation to the differences in
HRQOL between the two CRS groups. More women in the CRSsNP group may
have influenced our results, previous studies on HRQOL in CRS patients have

shown that women tend to report higher scores than men (146, 151).
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Patient factors associated with outcome

In tailoring the right treatment to the patient, it is of paramount importance to identify
patient factors that may influence the outcome after surgery. Our study found, in
both groups, that a more severe preoperative SNOT-20 value was associated with
more SNOT-20 improvement after surgery. The same result is found in similar
studies using SNOT-22 (42, 126, 128). The association between more severe
preoperative scores and larger improvement was also the case regarding the SF-36
outcome. Factors such as age, smoking, and previous sinus surgery were
associated with less improvement in SF-36 domains in both groups, in addition to
female sex and allergy in the CRSsNP group. This information should be
emphasized when planning for surgery and informing the patients about
expectations of the outcome.

In future research, factors such as, for example, marital status or education level,
which are important factors associated with health outcome (152), should also be
taken into account to provide an even more comprehensive basis for evaluation of

HRQOL.

MID in improvement after FESS

The mean improvement in total SNOT-20 was 0.9 points in both CRS groups, which
is above the suggested MID value of 0.8. This improvement was achieved in 56
percent in the CRSWNP group and 52 percent of the CRSsNP group. Although the
study from Hopkins et al.(126) used the SNOT-22 instrument, the proportions of
patients who reached a meaningful change reflected a similar result to ours; 69
percent in CRSWNP patients and 61 percent in CRSsNP patients, indicating that

CRSwWNP patients profit more from sinus surgery than CRSsNP patients.
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Regarding SF-36, a mean improvement of 10 points or higher was found in RP, BP,
SF, and MH in both groups and in VT in the CRSWNP group. Due to the
improvement in several domains in both CRS groups, we consider that both patient

groups achieved a meaningful improvement in several aspects of generic HRQOL.

Comparison with normative values

Although the CRS groups had worse symptoms and SNOT-20 scores before
surgery compared to subjects without CRS from the same geographic area using
the same measuring instruments (93), the symptoms and SNOT-20 scores were still
worse after surgery. This is not surprising due to the chronic nature of CRS. The
relapse rate in CRSwWNP tends to be higher compared to CRSsNP (36). Hence, this
emphasizes the importance of medical treatment of CRS also after surgery. SF-36
also showed worse than normative values from a Norwegian population (153), but
we cannot explore this in a valid manner as the normative values are based on SF-

36 version 1.
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11 Conclusions

We have shown that a combination of subjective and physical measures can be
used as determiners of outcome in nose and sinus surgery and that research based

on registry data may provide valuable evidence-based knowledge.

Our main conclusions are as follows:

. The patient groups that undergo septoplasty, septoplasty combined with
RFIT, or RFIT only report improvement in symptoms and HRQOL after surgery. The
septoplasty groups report larger improvements in symptoms and HRQOL compared

to patients undergoing RFIT only.

. MCA and NCV improve in all three groups after surgery but in different
locations in the nasal cavity. MCA/NCYV increases both anteriorly and more

posteriorly in the septoplasty groups but only more posteriorly in the RFIT group.

. The CRSWNP and CRSsNP groups report improvement in symptoms and
HRQOL after sinus surgery. CRSwWNP patients report greater improvement in SNO
and altered olfaction and in the generic domains of GH, VT, and SF compared to

CRSsNP patients.

Higher age, daily smoking, and previous sinus surgery were associated with less
generic HRQOL improvement in both groups, in addition to female sex and allergy

in the CRSsNP group.
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12 Implications for practice

The use of both subjective and physical measures has provided valuable knowledge
about our patient groups before and after surgery. This knowledge can be helpful in
patient selection and in informing patients and health personnel of expectations of

the outcome after surgery.

The results from studies 1 and 2 imply that when doubt exists about whether the
anatomic cause of the nasal obstruction is a septum deviation or ITH, based on the

varying outcomes in symptoms and HRQOL, a combination procedure may be wise.

AR measures can be helpful not only in the evaluation of surgery but also in the
preoperative assessment of the patient.

Precautions in the choice of surgical technique should be taken. There are reasons
to believe that some clinicians may try RFIT as the first attempt to reduce nasal
obstruction although there is an anterior septum deviation present because RFIT is
an easy and less painful procedure. This will have a limited impact on the airflow in

the anterior part of the nasal cavity.

CRSsNP patients seem to profit less from sinus surgery in regard to generic
HRQOL, which has implications for the expectations of the outcome. More evidence

for enhanced medical treatment should be investigated.

Locally, the main implication for future practice is that the results from this thesis will
inspire surgeons to perform a more comprehensive assessment, including both
subjective and physical measures, of the patients in order to tailor the right

treatment and optimize the outcome.
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13 Future research

A natural consequence of our studies is further analysis of the existing material of
the patients who not achieved improvement in subjective and physical outcomes
after surgery. A following study on similar patient populations using SNOT-22 would

also be an option.

The use of a qualitative research method such as, for example, interviews of
patients undergoing similar surgery could provide important complementary

knowledge from the patient’s perspective that also may affect HRQOL aspects.

Locally, it would be of the highest interest to perform similar studies on future
register data after implementation of subjective and physical measures in the

preoperative assessment of the patients.
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Supplementary table 1.

Proportions of patients in study 1 with MID in subjective measures after surgery

MID Septoplasty  Septoplasty + RFIT only
N=57 RFIT N=58
N=56

Improvement VAS = 30 mm:
SNO 35 (61%) 40 (71%) 26 (45%)
Nasal discharge 18 (32%) 17 (30%) 14 (24%)
Sneezing 12 (21%) 12 (21%) 7 (12%)
Snoring 25 (44%) 20 (36%) 13 (22%)
Oral breathing 34 (60%) 33 (59%) 18 (31%)
Reduced GH 27 (47%) 27 (48%) 22 (38%)
Improvement SNOT-20 = 0.8 points 24 (42%) 27 (48%) 16 (28%)

Improvement SF-36 = 10 points:

PF 16 (28%) 17 (30%) 15 (26%)
RP 22 (39%) 27 (48%) 22 (39%)
BP 25 (44%) 22 (39%) 18 (31%)
GH 22 (39%) 20 (36%) 25 (43%)
VT 17 (30%) 24 (43%) 27 (47%)
SF 21 (37%) 21 (38%) 24 (41%)
RE 12 (21%) 15 (27%) 9 (16%)
MH 11 (19%) 10 (18%) 12 (21%)

Presented in numbers and percent. MID: minimal important difference, RFIT: radiofrequency therapy
of inferior turbinate, SNO: subjective nasal obstruction, reduced GH: reduced general health, PF:
physical function, RP: role physical, BP: bodily pain, GH: general health, VT: vitality, SF: social
function, RE: role emotional, MH: mental health
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Supplementary table 2.

Proportions of patients in study 2 with: MCA < 0.4 cm? before and after surgery and
proportions of patients with PNIF = 20 I/min after surgery

Septoplasty Septoplasty + RFIT RFIT only
N=50 N=51 N=47

Pre MCAL narrow side 37 (74%) 41 (80%) 25 (53%)
<0.4cm?
Post MCA1 narrow side 17 (34%) 27 (53%) 16 (34%)
<0.4cm?
Improvement PNIF = 20 28 (56%) 29 (57%) 33 (70%)
I/min (MID)

Presented in numbers and percent. Pre: preoperatively; post: postoperatively; MCA: minimal cross-
sectional area, MID: minimal important difference, PNIF: peak nasal inspiratory flow, RFIT:
radiofrequency therapy of the inferior turbinate, MCA1 narrow: minimal cross-sectional area at the
most obstructed side preoperatively, pre: preoperatively, post: postoperatively.

87



Supplementary table 3.

Proportions of patients in study 3 with MID in subjective measures after surgery

MID CRSwWNP CRSsNP
N=220 N=196

Improvement VAS = 30 mm:
SNO 138 (63%) 101 (52%)
Facial pain 59 (27%) 82 (42%)
Sinus pressure 96 (44%) 110 (56%)
Olfaction 105 (48%) 72 (37%)
Nasal discharge 144 (66%) 114 (58%)
Improvement SNOT-20 = 0.8 points 124 (56%) 101 (52%)

Improvement SF-36 2 10 points:

PF 77 (35%) 86 (44%)
RP 104 (47%) 104 (53%)
BP 109 (50%) 107 (55%)
GH 112 (51%) 75 (38%)
VT 125 (57%) 89 (45%)
SF 125 (57%) 89 (45%)
RE 69 (31%) 60 (31%)
MH 162 (74%) 129 (66%)

Presented in n and percent. MID: minimal important difference, CRSWNP: Chronic rhinosinusitis with nasal
polyps, CRSsNP: Chronic rhinosinusitis without nasal polyps, SNO: subjective nasal obstruction, SNOT-20: Sino
nasal outcome test, SF-36: Short Form health survey; PF: physical function, RP: role physical, BP: bodily pain,
GH: general health, VT: vitality, SF: social function, RE: role emotional, MH: mental health
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Errata

Article 1:
The abstract in the result section:

The domain stated in the last part of the first sentence: “...and in the general mental
health domain of SF-36" is incorrect. The correct domain should be general health.

The postoperative symptom score (mean with SD) for nasal obstruction in group 1
of 29.1(67.6) is incorrect; it should be corrected to 29.1(26.6).

Table 2: P-values < 0.01 is incorrect, it should be corrected to: p-values < 0.05.

Background section: Reference number 25 (Carr) is incorrect, it should be corrected

to reference number 24 (Wallander).
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Abstract

Background: The primary goal of this study is to compare pre- and postoperative symptoms and health related
quality of life (HQOL) in 57 patients who underwent septoplasty (group-1), 56 patients who underwent septoplasty
combined with radiofrequency therapy of inferior turbinates (RFIT) (group-2) and 58 patients who underwent RFIT
alone (group-3). The secondary goal is to investigate if the change in symptoms and HQOL differed between these
three patient groups after surgery.

Methods: All patients reported symptoms on a visual analogue scale (VAS) and HQOL on Sino-Nasal-Outcome-Test-20
(SNOT-20) and Short-Form-Health-Survey-36 (SF-36) before and 6 months after surgery. The pre- and postoperative
scores and improvement were compared within and between the three patient groups.

Results: Preoperatively the three patient groups had a fairly similar symptom burden and HQOL, except for group-1
which reported more symptoms of oral breathing than group-3 (p < 0.07) and group-3 which reported more problems
in the ear/facial-subset of SNOT-20 and in the general-mental-health-domain of SF-36 than group-1 (p < 0.01).
Postoperatively all patient groups reported improved symptom scores of nasal obstruction, nasal discharge, snoring, oral
breathing and reduced general health (p < 0.07), and better HQOL (p < 0.05). Patients in group-2 had less symptoms of
nasal obstruction than group-3 (p < 0.05). Postoperative symptom score for nasal obstruction was 29.1 (SD67.6) in group-1,
27.5 (SD22.5) in group-2 and 37.2 (SD24.8) in group-3. Revision cases reported more nasal obstruction postoperatively; 41.
3 (SD27) than non revision cases; 28,6 (SD24) (p < 0.01).

The HQOL after surgery was about the same in all three patient groups, but we found that patients with comorbidities as
sleep apnea and asthma reported worse HQOL than other patients (p < 0.01).

Conclusion: Surgical treatment of nasal obstruction led to less symptoms and better HQOL for all three patient groups.
Comyparing the postoperative scores between the patient groups we find that all groups reached the same level of
HQOL. Regarding symptoms, the patients who underwent septoplasty combined with RFIT reported postoperatively less
nasal obstruction than patients who underwent RFIT alone which may indicate that a combined procedure of septoplasty
and RFIT is better than RFIT alone to treat nasal obstruction. Furthermore, revision cases, patients with sleep apnea and
asthma patients seem to have poorer outcome after surgery than other patients. Both disease specific and general QOL
instruments add valuable information for identifying factors influencing outcome.

Keywords: Nasal obstruction, Surgery, Health related quality of life, Septum deviation, Inferior turbinate hypertrophy
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Background

Patients with symptoms of nasal obstruction frequently
consult an otorhinolaryngologist [1]. Nasal obstruction
negatively affects patients’ quality of life (QOL) [1-3].
Sustained nasal obstruction may have anatomical or
structural causes such as deviation of the nasal septum
or inferior turbinate hypertrophy (ITH) [4], but chronic
diseases such as chronic rhinosinusitis (CRS) and allergic
rhinitis (AR) [5, 6] also cause nasal congestion and
reduced nasal airflow.

Nasal septal deviation has a prevalence ranging from
19% to 65% due to different definition criteria [7, 8].
Characteristic symptoms of a deviated septum can be
nasal obstruction, nasal discharge, sneezing, snoring,
oral breathing, and sleep apnea [9]. Some patients with a
deviated septum have troublesome symptoms that lead
to surgery.

ITH can cause nasal airway obstruction and affects
10-20% of Europe’s adult population [10]. ITH can
occur in isolation or in combination with deviation of
the septum. Normally, patients are treated medically
with anti-histamines, topical decongestants and cortico-
steroids; surgery is reserved for refractory cases [11, 12].
During the last decade, radiofrequency therapy of the ITH
(RFIT) has been performed more frequently in combination
with septoplasty [1] or as a single approach to reduce nasal
obstruction in patients with ITH [13-15]. Various surgery
techniques have been used to reduce ITH, but radiofre-
quency coblation and microdebrider-assisted turbinoplasty
are common methods because they are easy to perform
[12, 16]. In the literature, there is no clear consensus on the
optimal surgical method, optimal selection of patients or
expected improvement in symptoms [16—20].

Even if objective measures regularly are being used
assessing nasal patency [21], QOL measures are an
important guide for measuring the efficacy of surgical
interventions, and have thus been used with increasing
frequency in recent years within several sino-nasal disor-
ders [11, 22, 23]. There are a large numbers of defini-
tions of QOL. Health related quality of life (HQOL) is
the most frequently used approach in epidemiological
and clinical health research [24]. HQOL captures aspects
of an individual’s subjective experience of QOL related
to health, disease, disability and impairment and the ef-
fects of medical treatment [25]. HQOL is subjective and
a multidimensional construct [24] and highlight also the
social and psychological consequences of diseases, as the
health-care interventions aim to improve [26].

Contradictory results have been reported from studies
depending on whether they studied improvement in
symptoms or HQOL in patients undergoing surgery for
chronic nasal obstruction [9, 14, 27, 28]. To our know-
ledge, we have not found studies comparing these three
differernt diagnosistic groups, and few studies have used
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both Sino-Nasal OutcomeTest-20 (SNOT-20) and the
Short- Form Health Survey 36 (SF-36) to explore
whether sino-nasal aspects and more general aspects of
HQOL have improved in patients undergoing septo-
plasty and RFIT [27]. In daily practice it is a challenge
tailoring the right patients for the optimal surgery.
Patients with clinical significant septal deviation, clinical
septal deviation combined with ITH or ITH without
significant clinical septum deviation present with the
same cardinal symptom; nasal obstruction. There is little
evidensbased knowledge guiding the surgeon in decision
making. Selection of optimal surgery is based on each
surgeons clinical assessment. Assessing the symptom-
and HQOL score of the patients may help the surgeons
to decide optimal treatment.

The primary aim of this prospective registry-based
outcome study was to compare symptoms and HQOL
before and after surgery in three patient groups; those
who underwent septoplasty alone, septoplasty combined
with RFIT and RFIT alone. The secondary aim was to in-
vestigate if the change in symptoms and HQOL differed
between these three patient groups after surgery.

Material and methods

Ethics, consent and permissions

This prospective registry study was conducted during
the period from January 2012 to April 2015 and was ap-
proved by the Committee for Medical Research Ethics in
Norway, 2015-367/REK NORD. All patients signed a
written consent prior to inclusion in the study.

Materials

All patients were referred from general practitioners,
private otorhinolaryngologists, or local hospitals in the
region to assessment for surgical treatment at the ENT
department at St Olavs University Hospital. All patients
were examined at the outpatient clinic by a varity of
surgeons.

Diagnosis was based on anterior rhinoscopy and nasal
endoscopy combined with patients’ symptoms. Nasal
decongestants was not used in the diagnostic. The diag-
noses were based on the International Classification of
Diseases (ICD-10) codes J34.2 (septum deviation) and
J34.3 (ITH). When there was indication for septoplasty
alone, septoplasty in combination with RFIT or only
RFIT the patients were asked to participate in the study.

Inclusion criteria were a deviated septum, a deviated
septum in combination with ITH or ITH alone without
clinical significant septum deviation with presenting
symptoms of chronic nasal obstruction, symptoms last-
ing at least three months and persistent symptoms after
medical management.

Exclusion criteria were age less than 18 years, difficulty
in interpreting the questionnaires due to language or
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cognitive problems, pregnancy, ongoing cancer treat-
ment, granulomatosis with polyangiitis, cystic fibrosis,
Kartagener syndrome, sarcoidosis or ciliar dyskinesia.

We included 210 patients. Due to dropouts before
surgery (20 patients) and loss of follow-up (17
patients), the total sample of this study was 171
patients, where 57 patients underwent traditional
cartilage-preserving septoplasty alone, 56 patients
underwent a combination of septoplasty and RFIT,
and 58 patients underwent RFIT alone (Fig. 1).

Methods

Symptoms and HQOL

The patients’ symptoms were indicated on 100 mm visual
analog scales (VAS) where 0 mm represents no symptoms
and 100 mm represents symptoms “as troublesome as
possible”. Symptoms reported were nasal obstruction,
nasal discharge, sneezing, snoring, oral breathing and
reduced general health [29]. The symptom severity is con-
sidered mild between 0 and 30, moderate from 30 to 70
and severe from 70 to 100 [30].

The Sino-Nasal Outcome Test-20 (SNOT-20) ques-
tionnaire was used to assess HQOL more specifically
related to the sino-nasal outcome. It has been validated
in patients with chronic rhinosinusitis [31, 32], and used
to assess sino-nasal outcome in relation to other diseases

N =210

134 patients diagnosed
with deviated nasal septum
with and without inferior
turbinate hypertrophy

\lx—‘—w

74 patients diagnosed
for septoplasty alone

76 patients diagnosed
with inferior turbinate
hypertrophy

——

76 patients diagnosed
for RFIT

60 patients diagnosed
for septoplasty and
RFIT

14 dropouts before 0 dropouts before 6 dropouts before
surgery surgery surgery

! ! !

60 patients underwent
septoplasty alone

60 patients underwent
septoplasty combined
with RFIT

3 patients did not 4 patients did not 12 patients did not
attend attend attend
6-month follow-up

) ) )

58 patients attended
6-month follow-up

70 patients
underwent RFIT alone

6-month follow-up 6-month follow-up

57 patients attended
6-month follow-up

56 patients attended
6-month follow-up

RFIT: Radiofrequency therapy of inferior turbinates

Fig. 1 Flow chart
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such as asthma [33], cystic fibrosis [34], skull base
tumors [35] and in healthy individuals [33].

The patients graded 20 items on a scale from 0 (no
problem) to 5 (problem as severe can be). The total
SNOT sum score for each patient was defined as the
mean value of the response to the 20 items. The ques-
tionnaire is divided into four subsets [23]. The first sub-
set is related to the nose issues, the second subset to ear
and face issues, the third subset to sleep quality and the
fourth subset to psychological issues. Questions about
cough and waking up tired are separate entities and do
not belong to any subset. A mean score was calculated
for each of the subsets.

More general aspects of HQOL were assessed with the
Norwegian validated version of the Short-Form-Health-
Survey 36 (SF-36) [36-38]. SF-36 can be used to compare
HQOL profiles for groups differing in diagnosis, disease
severity or treatment regimen and monitor transitions in
health status over time for diverse groups [37]. It con-
taines 36 questions belonging to eight domains of HQOL;
physical function, restriction in physical role, restriction in
emotional role, vitality, social function, bodily pain, mental
general health. The eight domain respective scales are
gathered in two summary scales, divided into physical and
mental health.

Statistics

We used PASW Statistics, version 23 for Windows
(SPSS Inc. Chicago, Illinois) for statistical analysis.
The mean value + SD was used to describe symptoms
and HQOL. Categorical and ordinal variables were
analyzed with the Pearson chi-square test or Fisher
exact test depending on sample size. All data regar-
ding symptoms and HQOL at baseline and follow-up
were not normally distributed. For comparative
analyses of continuous variables we used the Mann-
Whitney and Wilcoxon signed ranked test. P-values
less than 0.05 were considered statistically significant.
Power calculations showed that with 40 patients in
each group and a significance level of 0.05 (alpha), we
were able to detect a difference in SNOT-20 of 0.6
(SD1.2) between the groups with 80% power. With
100 participants in each group and the same assump-
tions as above, we would be able to detect a differ-
ence in SNOT-20 of 0.4.

Results

The baseline characteristics of the patients who under-
went septoplasty (group 1), septoplasty with RFIT
(group 2) or RFIT alone (group 3) did not differ in
demographic or medical characteristics except for more
men in group 1 than in group 3 (p < 0.01) (Table 1).
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Table 1 Demographic and medical characteristics at baseline

Total Group 1 Group 2 Group 3
N=171 N =57 N =56 N =58
Mean age, years 386(137)  365(140) 405 (144) 389(127)
Mean BMI, kg/m? 27,2 (463) 263 (447) 279 (468) 275 (4,70)
Sex (m/f) 127/44 48/9 43/13 36/22
Smoke daily 18 3 7 8
Allergy 71 26 2 23
Asthma 25 7 9 9
Sleep apnea 38 9 16 13
Previous surgery 38 12 1 15

Abbreviations: Group 1, septoplasty; Group 2, septoplasty combined with
radiofrequency therapy of inferior turbinate (RFIT); Group 3, RFIT only; BMI,
body mass index. Revision cases: patients having prior surgery of septoplasty,
septoplasty combined with RFIT or RFIT alone

Surgical procedures and postoperative care

Patient group I: The mean duration of surgery in the
57 patients who underwent traditional cartilage-
preserving septoplasty alone was 71 min (SD 28). Of
these patients, 11 patients had local anesthesia, 46
patients had a silastic plate bilaterally for support and
to prevent adhesions postoperatively and 36 patients
had a nasal packing to prevent bleeding and
hematoma of the septum for 2 days.

Patient group 2: The mean duration of surgery in the
56 patients who had a combination of septoplasty and
RFIT was 73 min (SD 32). Of these patients, 44 patients
had a silastic plate bilaterally postoperatively and 44
patients had a nasal packing for 2 days. Septoplasty com-
bined with RFIT was performed under general
anesthesia with the CelonProBreath® bipolar coagulation
electrode (Celon AG medical instruments 2003 Rhein-
strasse 8, D-14513 Teltow/Berlin, Germany). The power
setting was 15 watts and exposure time ranged from 5
to 15 s with varying applications in each turbinate.

Patient group 3: For the 58 patients who underwent
RFIT alone, the mean duration of surgery was 13 min (SD
7) and 57/58 had surgery under local anesthesia. RFIT was
done with the Sutter system BM-780 II (Sutter medizin-
technik GMBH Tullastrasse 87, 79,108 Freiburg, Germany)
AutoRF setting, power adjustment 2; exposure time ranged
from 5 to 9 s in each application. The number of applica-
tions in each turbinate was assessed by the surgeon.

No treatment allocation, randomization or other at-
tempt to modify treatment was made. The procedures
were performed by 14 different surgeons: six consultants
and eight senior registrars at St Olavs Hospital. The
nasal packing was removed by a nurse in the outpatient
clinic or by the patients themselves; the plates were
taken out by the surgeon 1 week after surgery. The
6 months follow up was done at the outpatient clinic.
The patients filled out the questionnaires alone and
handed them to a trained nurse.
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Symptoms on VAS before and after surgery
Preoperatively the symptom scores on VAS were fairly
similar. Group 3 reported less symptoms of oral breath-
ing than patients in group 1 (p<0.01) (Table 3). Nasal
obstruction was the most bothersome preoperative
symptom in all three groups.

Six months after surgery all patient groups had signifi-
cant improvement of all symptoms, except for sneezing
in group 3. Patients in group 1 and 2 had significantly
greater improvement in symptoms than patients in
group 3 (p <0.04, p <0.01), especially for the symptom
of nasal obstruction (p <0.04) (Table 3). The improve-
ment in nasal obstruction was 40.5 (SD34) mm for
group 1, 44.6 (SD26) mm for group 2 and 29.5 (SD32)
mm for group 3.

Postoperatively patients in group 3 reported signifi-
cantly more symptoms of snoring (p <0.03) than group
1. Group 3 reported more symptoms of nasal obstruc-
tion (p < 0.04) and sneezing (p < 0.02) than group 2. The
symptom score for nasal obstruction was 29.1 (SD27.0)
mm in group 1, 27.5 (SD22.5) mm in group 2 and 37.2
(SD24.8)mm in group 3 (Table 2 and Fig. 2).

HQOL reported on SNOT-20 and SF-36 before and after
surgery

Preoperatively the total SNOT-20 score showed no
significant differences between the patient groups, but
when we analyzed the subsets in SNOT-20 we found
that the patients in group 3 reported worse problems
in the ear/facial subset than the patients in group 1
(p < 0.02) (Table 2).

After surgery the total SNOT-20 score and all subset
scores improved for all three patient groups (Table 2
and Fig. 3). Patients in group 1 had greater improvement
in the sleep function subset than patients in group 3 (p
< 0.05). The patients in group 2 had greater improve-
ment in the total SNOT-20 score (p <0.01) and in the
sleep function- and psycologic subset compared to pa-
tients in group 3 (p < 0.04) (Table 3).

Comparing the postoperative scores between patient
groups we found no significant differences in total
SNOT-20 score, but group 2 had less problems in the
ear/facial subset than group 3 (Table 2).

The preoperative SF-36 summary scores, i.e. physical
and mental health, between the patient groups were not
significantly different (Table 2). When we analyzed the
different domains of SF-36 we found that the patients in
group 1 reported less problems in their general health
than group 3 (p< 0.03). Patients in group 2 reported
more problems in their emotional role and worse gen-
eral mental health than patients in group 3 (p < 0.05).

After surgery the SF-36 summary scores of physical
and mental health (Table 2) improved for all three
patient groups (p < 0.05) (Table 2 and Fig. 4). Patients in
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Table 2 Symptoms and HQOL preoperatively and 6 months postoperatively
Group 1 Group 1 Group 2 Group 2 Group 3 Group 3
Pre Post Pre Post Pre Post
N=57 N=57 p N=56 N=56 p N=58 N=58 p
Symptoms - VAS
Nasal obstruction 70.4(21.9) 29.1 (26.6) 0.01 718 (164) 275 (22.5) 0.01 66.8 (23.6) 372 (248) 0.01
Nasal discharge 406 (31.9) 205 (25.4) 0.01 39.8 (32.1) 242 (28.0) 0.01 420 (33.6) 295 (30.0) 0.02
Sneezing 322 (287) 186 (234) 0.01 278 (25.3) 132 (196) 0.01 264 (2540) 209 (209 0.18
Snoring 503 (36.2) 222 (276) 0.01 532 (320) 274 (26.8) 0.01 45.8 (36.3) 32.7 (30.0) 0.01
Oral breathing 67.2 (28.5) 263 (29.7) 0.01 587 (30.8) 227 (259 0.01 519 (319 9 (30.5) 0.01
Reduced general health 477 (33.8) 14.1 (22.0) 0.01 434 (289) 0 (20.5) 0.01 404 (31.5) 4(232) 0.01
HQOL - SNOT - 20
Total SNOT 20 1.58 (0.78) 0.97 (0.80) 0.01 1.70 (0.84) 093 (0.71) 0.01 1.59 (0.83) 1.15(0.87) 0.01
Subset:
Rhinologic 1.83 (0.97) 8(0.82) 0.01 1.82 (1.05) 1.17 (0.85) 0.01 1.84 (0.94) 44 (1.06) 0.01
Ear/facial 0.75 (0.75) 047 (0.67) 0.01 1.05 (0.91) 0.50 (0.58) 0.01 1.10 (0.86) 0.79 (0.92) 0.01
Sleep 2.25(1.33) 1.33(1.28) 0.01 223 (1.31) 1.15 (1.20) 0.01 201 (1.46) 143 (1.38) 0.01
Psychological 145 (1.16) 0.82 (1.10) 0.01 1.68 (1.07) 1(0.93) 0.01 1.39 (1.04) 0.90 (1.03) 0.01
HQOL - SF- 36
PF physical functioning 89.5 (9.89) 916 (12.3) 0.02 836 (15.2) 88.1 (19.3) 0.01 845 (16.9) 87.7 (18.9) 0.14
RP role-physical 683 (22.2) 75.2 (20.5) 0.01 61.6 (28.8) 2 (244) 0.01 69.3 (22.3) 72.2 (25.0) 0.26
BP bodily pain 5 (26.0) 76.9 (26.1) 0.03 66.0 (30.2) 8(29.0) 0.13 685 (26.7) 72.7 (26.3) 035
GH general health 69.7 (21.3) 736 (23.8) 0.07 624 (22.5) 674 (23.8) 0.02 595 (23.1) 64.6 (23.5) 0.03
VT vitality 48.7 (19.4) 53.8(185) 0.02 444 (15.6) 521 (16.0) 0.01 46.1 (184) 543 (19.8) 0.01
SF social functioning 80.5(233) 86.2 (20.8) 0.01 76.8 (23.9) 804 (239 020 80.2 (23.0) 856 (214) 0.09
RE role-emotional 85.7 (20.8) 90.8 (16.9) 0.08 81.8 (25.1) 84.3 (24.0) 0.16 914 (15.5) 4(183) 0.55
MH general mental health 69.2 (129 709 (144) 0.20 666 (11.3) 69.1 (12.0) 0.04 706 (10.3) 1(11.0 0.18
Physical health summary 749 (15.2) 793 (17.3) 0.01 68.5 (204) 746 (20.9) 0.01 70.5 (17.0) 74.3 (19.8) 0.05
Mental health summary 5(16.7) 764 (17.3) 0.01 66.7 (17.2) 0(184) 0.01 69.3 (15.1) 740 (17.1) 0.01

Abbreviations: Group 1, septoplasty; Group 2, septoplasty combined with radiofrequency therapy of inferior turbinate (RFIT); Group 3, RFIT only; VAS, Visual Analog
Scale; SNOT-20, Sino-Nasal-Outcome-Test-20; SF-36, Short-Form-Health-Survey-36; pre, preoperative; post, postoperative. Data are presented in mean with standard

deviation, p-values < 0.01 are considered significant

group 1 and 2 had improvement in five domains of SF-
36 (p < 0.04), while patients in group 3 had improvement
in two domains of SF-36 (p< 0.03). The improvement
was not significantly different between the patient
groups (Table 3).

Comparing the postoperative scores between pa-
tient groups we found no significant differences in
the postoperative SF-36 summary scores of physical
and mental health. Patients in group 1 reported bet-
ter score than group 3 in the general health domain
(p < 0.03), while patients in group 2 reported more
trouble in the role-emotional domain than patients
in group 3 (p < 0.05) (Table 2).

Comorbidity, previous surgery and smoking
In this study some of the patients have comorbidity
such as allergy, asthma and sleep apnea and a history

of previous septal or turbinate surgery. There were no
significant differences in the distribution of these
conditions in the groups. Subanalysis showed no dif-
ference in nasal obstruction pre- and postoperative on
VAS in patients with comorbidity compared to pa-
tients without (p >0.05). Patients with previous septal
or ITH surgery had less improvement of nasal
obstruction(p < 0.03) and were more bothered postop-
eratively with nasal obstruction (p < 0.01) than patients
who had no previous surgery (p < 0.01). Regarding HQOL
we found that patients with allergy preoperatively reported
a worse total SNOT-20 score than patients without allergy
(p < 0.03). Postoperatively we found no differences. Sleep
apnea patients reported a worse postoperative total
SNOT-20 score than patients without sleep apnea (p <
0.01). Patients with asthma reported worse postoperative
summary scores of physical and mental health of SF-36
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Fig. 2 Nasal obstruction preoperatively and 6 months postoperatively.
Values presented as mean, 95% Cl

than patients without asthma(p < 0.01). The only statistical
difference regarding smoking was that smokers had worse
HQOL preoperatively than non-smokers (p < 0.03).

Discussion

In this study the patients undergoing septoplasty (patient
group 1), septoplasty combined with RFIT (patient
group 2), and RFIT alone (patient group 3) had a fairly
similar symptom burden and HQOL preoperatively. All
three patient groups had a significant improvement in
symptoms and HQOL after surgery (Table 2). When
comparing the postoperative scores between the patient
groups we find that the mean level of most of the HQOL
variables were at the same level in the groups. Regarding
symptoms postoperatively, the patients in group 3

EISNOT-20 preoperatively
[CISNOT-20 postoperatively

2,004

1,50

1,00

Mean SNOT-20

0504

Septoplasty Septoplasty combined with RFIT
RFIT
Surgery
Fig. 3 SNOT- 20 preoperatively and 6 months postoperatively.
Values presented as mean, 95% Cl
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reported significantly more trouble with snoring than
group 1, and more trouble with nasal obstruction and
sneezing than the patients in group 2 (Table 3).

Although the preoperative symptoms between patient
groups were fairly similar, we note that the improvement
in symptoms was significantly better for the patients in
group 1 and 2 than for the patients in group 3.

We found that the patients in group 2 had an im-
provement in nasal obstruction of 44.6 mm on VAS,
while patients in group 1 and 3 had a improvement of
40.5 and 29.5 mm respectively. Rhee et al. consider a
change of 30 mm on VAS clinically meaningful [39].
Thus, based on that criterion, all three patients groups
had symptom improvements that could be considered a
surgical success.

According to severity of symptoms, the symptom of
nasal obstruction in the two septoplasty groups changed
from severe to mild symptoms after surgery (Table 2).
The nasal obstruction in patient group 3 improved
significantly, but were also after surgery considered to be
moderate bothersome [30].

In spite of the fact that all patients report a similar
symptom burden preoperatively we find that group 3 re-
port more bothersome symptoms postoperatively than
the other groups. An explanation for this could be that
some of the patients in group 3 had a deviated nasal
septum that was not considered clinically significant and
therefore septoplasty was not done. Another explanation
could be that RFIT is not as efficient in opening the nose
as septoplasty or a combination of septoplasty and RFIT
is. Karlsson et al. showed that concomitant inferior tur-
binate reduction may decrease the likelihood of revision
nasal surgery [40].

The SNOT-20 was used to assess HQOL spesifically
related to the sino-nasal aspects. Preoperatively we
found no significant differences in the total SNOT-20
score between the patient groups (Table 2).

When we analyzed the subsets in SNOT-20 we noted
that patients in group 3 reported more problems in the
ear/facial of SNOT-20 than the patients in group 1. An
explanation for this difference might be that more
oedema of the nasal mucosa and posterior part of the in-
ferior turbinate in the ITH patients influence on the
ventilation of the ears and thus lead to more ear fullness
or ear pain.

We see that our patients preoperatively report a
similar total SNOT-20 score as patients with chronic
rhinosinusitis, who report a total SNOT-20 score of
1.9 [31], and a worse score than healthy individuals,
who report a mean SNOT-20 score of 0.4 [33]. Sur-
gery led to an improvement in total SNOT-20 score
including all subsets for all patient groups (Table 2).
The improvement in total SNOT-20 score was signifi-
cantly better for patients in group 2 than for patients
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Table 3 Improvement in symptoms and HQOL 6 months postoperatively

Improvement Improvement Improvement Comparing Comparing Comparing
Group 1 Group 2 Group 3 Tvs2 Tvs3 2vs3
p P P
Symptoms - VAS
Nasal obstruction 40,5 (33.5) 446 (25.7) 295 (31.5) 039 0,04 0,01
Nasal discharge 19.3 (30.5) 174 (29.5) 120 (33.9) 0,86 0,15 0,20
Sneezing 129 (324) 144 (26.6) 548 (20.7) 040 0,14 0,01
Snoring 27.7 (35.0) 26.0 (28.0) 129 (283) 0,55 0,01 0,01
Oral breathing 40.1 (354) 372 (323) 19.9 (294) 0,50 0,01 0,01
Reduced general health 332(335) 320 (29.1) 220 (32.7) 099 0,06 0,06
HQOL - SNOT- 20
Total SNOT 20 061 (0.68) 0.78 (0.84) 044 (0.72) 030 0,15 001
Subset
Rhinologic 0.66 (1.08) 0.65 (1.09) 040 (0.90) 095 028 0,11
Ear/facial 0.28 (0.62) 0.55 (0.84) 0.32 (0.88) 0,06 042 0,32
Sleep 092 (1.18) 1.08 (1.36) 059 (1.33) 082 0,05 003
Psychological 0.63 (0.97) 0.87 (1.01) 0.50 (1.00) 012 063 0,04
HQOL - SF-36
PF physical functioning 7(103) 442 (157) 3.17 (20.2) 069 065 041
RP role-physical 6.86 (19.9) 9.55 (24.8) 291 (21.2) 057 048 022
BP bodily pain 542 (22.8) 5.82 (27.0) 3.74 (22.5) 071 038 0,66
GH general health 449 (18.8) 5.14 (15.7) 5.10 (16.4) 099 084 077
VT vitality 5.00 (16.0) 800 (16.3) 825 (16.8) 035 037 099
SF social functioning 5.70 (18.5) 357 (189) 539 (24.0) 066 076 050
RE role-emotional 2(20.2) 246 (21.8 0.00 (19.7) 0,64 085 043
MH general mental health 1.96 (9.94) 2.54 (8.69) 143 (11.0) 061 089 0,74
Physical health summary 444 (12.9) 6.08 (16.1) 3.80 (14.0) 074 059 059
Mental health summary 491 (129 433 (12.1) 469 (14.6) 083 0,94 0,93

Abbreviations: Group 1, septoplasty; Group 2, septoplasty combined with radiofrequency therapy of inferior turbinate (RFIT); Group 3, RFIT only; VAS, Visual Analog
Scale; SNOT-20, Sino-Nasal-Outcome-Test-20; SF-36, Short-Form-Health-Survey-36; pre, preoperative; pos, postoperative. Data are presented in mean with standard

deviation, p-values <0.01 are considered significant

in group 3. Regarding the subsets of SNOT-20, we
found that both septoplasty groups had larger im-
provement in the sleep subset than group 3 (Table 3),
so it is likely to believe that the larger improvement
in nasal obstruction in these groups led to greater
improvement in the sino-nasal aspects of HQOL.

Our findings in SNOT-20 were similar to those of
other studies using SNOT-22 or other HQOL assess-
ments of sino-nasal outcome [9, 41, 42].

Patients in group 2 had a mean improvement in the
total SNOT-20 score of 0.8, while the other groups had
an improvement of 0.4 and 0.6. According to Piccirillo, a
change in total score of 0.8 in SNOT-20 is clinically
meaningful for patients with CRS after surgery [31].
Thus, only the patients in group 2 achieved a clinically
meaningful change in SNOT-20. This indicate that a

combination of septoplasty and RFIT is meaningful be-
cause it seem to improve the sino-nasal aspects of
HQOL more than septoplasy alone and RFIT alone. This
may have implications for what kind of surgery to
choose for our patients in the future.

Nevertheless, also patients in group 3 had postopera-
tively improved their total SNOT-20 score, and the three
patient groups ended up having quite a similar total
SNOT-20 score after surgery (Table 2). Therefore RFIT
alone might be considered wise in patients with ITH where
the nasal deviation is not clinical significant. RFIT is con-
sidered to be a safe and well tolerated procedure preserving
the nasal epithelial function, with little postoperative pain,
bleeding and crusting. It is a rapid procedure that can be
performed under local anesthesia, allowing the patient to
return to work or home immediately after treatment [43].
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{5 Summary score Physical
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Septoplasty Septoplasty combned
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Fig. 4 SF- 36 preoperatively and 6 months postoperatively. Values

presented as mean, 95% Cl

SF-36 was used to assess more general aspects of the
patients HQOL. Preoperatively the patient groups
reported a similar physical and mental health according
to the summary scores of SF-36, but some of the eight
domains differed slightly (Table 2).

Preoperatively the patients in group 1 reported better
score in the general health domain than group 3, and
patients in group 2 reported worse score in the emo-
tional role- and general mental health domain than
group 3. Thus indicating that patients with a clinically
significant septal deviation combined with ITH may
have worse general HQOL than patients with ITH with-
out a clinical significant septum deviation.

After surgery all patient groups improved their
physical and mental health according to the summary
scores, but the improvement within domains differed
between the patient groups (Table 2). Patients in
group 1 had improvement in five domains; physical
functioning, role-physical, bodily pain, vitality and so-
cial functioning. Patients in group 2 had improvement
in five domains; physical functioning, role- physical,
general health, vitality and general mental health. Pa-
tients in group 3 had impovement in the general
health and vitality domain. This may indicate that the
patients in group 1 and 2 had greater improvement
in general HQOL than patients in group 3.

The improvement in some domains may partly be in-
fluenced by the worse preoperatively outset. Further
more there could be a ceiling effect in the questionnaire
indicating that patients in group 3, who had extreme
high scores preoperatively in the emotional role domain,
could not respond with even more extreme high scores.

In spite of these influences, our results also imply that
septoplasty and septoplasty combined with RFIT im-
proved the general HQOL more than only RFIT. Our
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findings in improvement in general aspects of HQOL
after septoplasty is supported by others [42], but not by
all [9, 41].

We found that all patient groups reported similar
general HQOL postoperatively, except for patients in
group 1 who reported better HQOL in the general
health domain than group 3 like they did preopera-
tively, and that the patients in group 2 reported
worse HQOL in the role- emotional domain postop-
eratively than group 3 as they did preoperatively. This
might indicate that all three surgical procedures influ-
ence these two aspects of SF-36 equally.

None of our groups of patients reached the same level
in general aspects of HQOL as healthy people [44]., Our
sub-analysis showed that patients with allergy report
worse HQOL on SNOT-20 before surgery than non-
allergic patients. After surgery we found no differences.
Nevertheless, treatment of allergy is important also after
surgery. The patients with sleep apnea reported postop-
eratively worse HQOL in SNOT-20 score than patients
without sleep apnea (p< 0.01). The same results were
found for the asthma patients regarding postoperative
summary scores of physical and mental health in SF-36
(p < 0.01), thus more or other treatment [45] than nasal
surgery should be considered for these patients. Patients
with previous surgery were more bothered with nasal
obstruction after surgery (p <0.01) which may indicate
that surgery in these patients is more challenging.

The major strength of this study is the prospective de-
sign and the high follow-up rate (81%). This study has
some limitations. We did not randomize the patients to
treatment groups. We wanted this study to reflect the
daily practice in an out patient clinic. We used the
SNOT-20 to evaluate sino-nasal quality of life because
we did not have a validated translation of the SNOT-22
questionnaire at the onset of the study. SNOT-20 lack
questions about nasal obstruction and sense of smell in
the first subset, the three other subsets are equal with
SNOT-22. We have compensated for this by evaluating
the nasal obstruction on VAS which we know have a
strong correlation to nasal resistance [46]. However, the
lack of postoperative difference in SNOT-20 between pa-
tient groups may be caused by the lack of question about
nasal obstruction. Using SNOT-22 may have led to a
slightly different outcome regarding HQOL.

We used two different devices for RFIT and one
could argue that this might influence our results. The
Celon ProBreath® was used in the patients in group 2
and the Sutter system BM-780 II was used on all pa-
tients in the group 3. A review comparing different
surgical techniques for bilateral ITH reduction re-
ported no significant difference in nasal obstruction
using either microdebrider-assisted turbinoplasty or
multiple types of radiofrequency devices [16].
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Conclusion

We have shown that surgical treatment of nasal obstruc-
tion leads to less symptoms and better HQOL for all
three patient groups. Patients treated with septoplasty
alone or septoplasty combined with RFIT achieved a bet-
ter improvement in symptoms, and patients treated with
septoplasty combined with RFIT also achieved a better
improvement in HQOL than patients treated with only
RFIT. Nevertheless, comparing the postoperative scores
we find that all patient groups reach about the same
level of HQOL. Regarding symptoms, the patients in
group 2 reported less nasal obstruction postoperatively
than patients in group 3 which may indicate that a
combined procedure of septoplasty and RFIT is better
than RFIT alone to treat nasal obstruction. Furthermore,
revision cases, patients with sleep apnea and asthma pa-
tients seem to have poorer outcome after surgery than
other patients. Both disease specific and general QOL
instruments add valuable information for identifying
factors influencing outcome.
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General Health, Vitality, and Social Function After Sinus Surgery
in Chronic Rhinosinusitis

Ann Helen Nilsen, RN, MSc ©; Anne-Sofie Helvik, RN, PhD; Wenche Moe Thorstensen, MD, PhD;
@yvind Salvesen, PhD; Vegard Bugten, MD, PhD

Objectives: Chronic rhinosinusitis (CRS) has an impact on health-related quality of life (HRQOL). The objective of this
study was to examine generic and disease-specific HRQOL and symptoms in CRS patients with (CRSWNP) and without
(CRSsNP) nasal polyps before and 6 months after sinus surgery, and to identify preoperative patient factors associated with
HRQOL outcome in the two groups separately.

Methods: This prospective, observational study consisted of 220 CRSWNP and 196 CRSsNP patients. Generic and disease-
specific HRQOL were measured using the Short-Form-Health-Survey (SF-36) and Sino-Nasal-Outcome-Test (SNOT-20). Symp-
toms were assessed on a visual analog scale.

Results: Preoperatively, CRSWNP patients reported worse score in general health (SF-36), rhinologic subset (SNOT-20):
nasal obstruction, nasal discharge, and altered sense of smell compared to CRSsNP patients, who reported worse score in phys-
ical role, bodily pain, ear/face subset, and facial pain. After surgery, generic and disease-specific HRQOL and symptoms
improved in both groups. CRSWNP patients had greater improvement in general health, vitality and social function, nasal
obstruction, and altered sense of smell, compared to CRSsNP-patients. In both groups, higher age, daily smoking, and having
had sinus surgery previously were associated with less generic HRQOL improvement, in addition to female sex and allergy in
CRSsNP patients.

Conclusion: The greater improvement in general health, vitality, and social function after surgery may indicate a greater
potential for generic HRQOL improvement in CRSWNP patients compared to CRSsNP patients. Female sex and allergy was asso-

Level of evidence: 2c outcome research.

ciated with less improvement of generic HRQOL in the CRSsNP group, but not in the CRSWNP group.

Key Words: Health-related quality of life, outcome, sinusitis, surgery.

INTRODUCTION

Chronic rhinosinusitis (CRS) is characterized by muco-
sal inflammation of the nose and sinuses, and has an impact
on patients’ quality of life." Both in Europe and in the
United States, CRS affects 5%—15% of the general popula-
tion.2® CRS can be classified broadly into two groups: CRS
with and without nasal polyps (CRSWNP, CRSsNP). Often,
there is overlap within a broad spectrum of inflammatory
disease.!
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Several prospective studies have validated the utility
of functional endoscopic sinus surgery (FESS) as treat-
ment for CRS after failed medical treatment, and has
demonstrated significant improvement in the symptoms
and health-related quality of life (HRQOL) of patients.*”
Studies have shown that symptom severity differs in
those with CRSWNP and CRSsNP, suggesting that these
subgroups require thorough preoperative assessment.®

Patient-reported outcome measures are used to assess
the impact of sinus surgery on symptoms and HRQOL,? and to
inform and “tailor” the correct intervention to the appropriate
patient.® The Sino-Nasal-Outcome-Test (SNOT)-20 is used
frequently to assess disease-specific HRQOL,'"'2 whereas the
Short-Form-Health-Survey (SF-36) is used to assess the
generic HRQOL.'?

Several studies have explored the patient characteris-
tics associated with surgical outcomes for patients undergo-
ing FESS,%%1¢ but conflicting information regarding
which of these characteristics are important has emerged.'®
Katotomichelakis and colleagues found that preoperative
olfactory dysfunction and nasal polyps were associated with
greater improvement of HRQOL,'® whereas other studies
have found worse HRQOL outcome in association with
depression.!”

Few studies have focused on and explored factors
associated with the disease-specific and generic HRQOL
of CRS patients with and without nasal polyps.'®
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We measured the HRQOL and symptoms of CRSWNP
and CRSsNP patients before and after surgery. In addition,
we identified preoperative patient factors associated with
HRQOL outcome after surgery in the two groups separately.

MATERIALS AND METHODS

Ethical Approval of the Study Protocol

The study protocol was approved by the Committee for
Medical Research Ethics in Norway (2015-367). All patients pro-
vided written informed consent before study inclusion.

Diagnosis

After evaluation of patient’s symptoms, endoscopic evaluation,
and CT scanning of the sinuses, the patients were planned for sur-
gery. All patients had the same medical protocol of antibiotics com-
bined with corticosteroids for 10 to 14 days, followed by topical
corticosteroids for at least 12 weeks before they underwent FESS.

If not possible preoperatively, final differentiation of patients
(CRSwNP, CRSsNP) was done by the surgeon during surgery,
where the presence of polyps in the middle meatus, sinuses, or nasal
cavity qualified as CRSwNP.

Inclusion Criteria
Inclusion criteria include patients with a diagnosis of CRS
as defined by EPOS criteria'® referred to sinus surgery.

Exclusion Criteria

Exclusion criteria were: age < 18 years; difficulty in inter-
preting questionnaires due to language/cognitive problems; preg-
nancy; previous/ongoing cancer treatment; granulomatosis with
polyangiitis, sarcoidosis, cystic fibrosis, Kartagener syndrome,
ciliary dyskinesia.

Participants

Patients were examined at the ENT Department at the out-
patient clinics within St Olav’s University hospital (Trondheim,
Norway) from January 2012 to October 2017.

Originally, the study population consisted of 469 patients. Due
to dropouts before surgery (3), loss to follow-up (27), missing pre- or
postoperative data (9), and exclusion because of comorbidity (14), the
total sample was 416 patients: 220 CRSwNP and 196 CRSsNP
patients.

Patient-Reported Outcome Measures

GENERIC HRQOL. The generic HRQOL was assessed
using SF-36v2.2%%! It contains 36 questions belonging to eight
domains: physical functioning; physical role; bodily pain; general
health; vitality; social function; emotional role; and mental
health. Data were scored according to the SF-36 Analysis and
Interpretation Manual®® A change of 0.5 SD is considered clini-
cally significant.?

DISEASE-SPECIFIC HRQOL. Disease-specific
HRQOL was assessed using SNOT-20.! The twenty items scale
had response options from 0 (“no problem”) to 5 (“problem as
severe as can be”). SNOT-20 is divided into four subsets®* related
to nose issues, ear and face issues, sleep function, and psycholog-
ical issues. A mean score was calculated for each subset and all
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items (total score). A change of 0.8 points is considered clinically
significant.!

SYMPTOMS. Patient-reported symptoms were nasal
obstruction, facial pain and sinus pressure, altered sense of smell,
and nasal discharge. Symptoms were indicated on a 100-mm visual
analog scale (VAS) in which 0 mm represented “no symptoms” and
100 mm represented “symptoms as troublesome as possible”.?® A
change of 0.5 SD was considered clinically significant.?

Surgical Procedures and Postoperative Care

The extent of surgery varied due to the extent of disease and
could include uncinectomy and antrostomy to maxillary sinus, ante-
rior ethmoidectomy, posterior ethmoidectomy, sphenoidectomy, and
opening of the drainage pathway from frontal sinus. Polyps were
removed with shaver.

Balloon sinuplasty was not utilized. If indicated, inferior
turbinate reduction and/or septoplasty were done to further max-
imize nasal patency.

Surgical procedures were carried out by 15 surgeons (seven
consultants and eight senior registrars) at St Olav’s University
hospital. The surgeons with more experience did the more
advanced procedures.

Postoperatively, most patients had a packing in middle
meatus for 4-7 days to prevent adhesions.?® The surgeons per-
formed debridement under endoscopic visualization 12-14 days
postoperatively to remove crusts and secretions from the nasal
cavity®” and to open the nose for treatment with local steroids.?®
If necessary, additional debridement were planned after that.
The patients were instructed to rinse their nose with saline 4-5
times daily for 2—4 weeks postoperatively, and use topical corti-
costeroid spray the first year after surgery. Patients with nasal
polyps were also instructed to use fluticasone nasal drops in the
evening the first 4-12 weeks after surgery.

Statistical Analyses

We used PASW Statistics v23 (IBM, Armonk, NY, USA) for sta-
tistical analyses. CRSWNP and CRSsNP groups were assessed sepa-
rately. Baseline characteristics between the two groups were
compared using the independent-sample ¢-test and chi-square test, as
appropriate. Based on the sample size and distribution of continuous
data, statistical methods were used to analyze data describing symp-
toms and HRQOL at baseline and follow-up. For unadjusted compari-
son of outcomes for the two groups, unpaired and paired ¢-tests with
corresponding confidence intervals were used, as appropriate.

Linear regression analysis was undertaken to investigate
variables associated with the improvement in SF-36 domain
scores and SNOT-20 scores 6 months after surgery. Univariable
analysis were used to identify variables associated significantly
(P < .05) with improvement of each HRQOL outcome, and these
variables, age, sex, smoking, allergy, asthma, previous surgery,
and the preoperative value of the dependent variable, were then
included in the multivariable analysis to examine for further
associations in the CRSwWNP and CRSsNP group separately.

Power calculations showed that a difference in SNOT-20 of
0.6 (SD 1.2) between the groups and with 80% power and 5% sig-
nificance required 40 patients with CRSwNP and CRSsNP.

RESULTS

The baseline characteristics of the two CRS sub-
groups undergoing FESS differed in demographic and
medical characteristics in age, sex, ASA intolerance,
asthma, and previous FESS surgery (Table I).
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TABLE I.
Demographic and Medical Characteristics.

CRSwWNP CRSsNP Total

N =220 N =196 N =416 P
Sex (M/F) 147/73 74/122 221/195 .001
Mean age, years (range) 49.1 (18-84) 42.2 (18-80) 45.8 (18-84) .001
Mean BMI, kg/m? (range) 26.9 (17.3-48.3) 26.2 (16.9-47.8) 26.6 (16.9-48.3) 153
Daily smokers, n (%) 18 (8.3) 25 (12.8) 43 (10.4) 134
Allergy, n (%) 107 (50.7) 80 (41.9) 137 (46.5) .076
ASA intolerance n, (%) 27 (13.0) 3(1.6) 30 (7.6) .001
Asthma, n (%) 97 (45.3) 33 (17.6) 130 (32.3) .001
Previous sinus surgery, n (%) 118 (53.6) 67 (34.2) 185 (44.5) .001

Differences between groups are presented with P-values.
ASA = acetylsalicylic acid.

Generic HRQOL

Preoperatively, CRSwWNP patients reported significantly
(P <£.001) better scores in the domains of physical role and
bodily pain compared with CRSsNP patients (Table II). After
surgery, both groups reported significant (P = .001) improve-
ment in all eight domains, except for general health in the
CRSsNP group (Fig. 1). A clinically significant improvement
was found in both groups with regard to vitality, social func-
tion, and mental health, in addition to general health in the
CRSwNP group, and physical role and bodily pain in the
CRSsNP group. CRSWNP patients had significantly greater
improvement in general health, vitality, and social function
compared with CRSsNP patients (P < .018). Postoperatively,
CRSwNP patients continued to have significantly better

scores in physical role and bodily pain (P <.025), as well as
better scores in vitality and social function (P <.007), com-
pared with CRSsNP patients.

Disease-Specific HRQOL

Preoperatively, the total SNOT-20 score showed no sig-
nificant differences between the two patient groups
(Table III). When analyzing the subsets, CRSwWNP patients
had a significantly worse score in the rhinologic subset com-
pared with CRSsNP patients (P = .001), whereas CRSsNP
patients had a significantly worse score ear/facial subset
score compared with CRSwNP patients (P = .034). Six
months after surgery, the SNOT-20 score and all subset

TABLE II.
Generic HRQOL Before and 6 Months After Surgery.
CRSwWNP CRSwWNP CRSsNP CRSsNP
Pre Post Pre Post Difference Difference Difference
n=220 n =220 Improvement n=196 n=196 Improvement Pre-value Post-value Improvement
Physical 80.0 85.8 5.93%* 78.5 86.7 8.23%* 1.76 0.70 2.30
functioning 774 gp6) [83.4-88.3]  [3.49-837] [756-80.9] [84.2-88.8]  [6.02-10.4]  [-200t0550]  [2.70-4.10] [1.02-5.62]
Role physical 60.6 71.4 10.3%* 51.0 66.3 15.47% 9.42%* 5.13* 5.02
[57.2-64.1]  [68.1-74.6] [7.09-13.6] [47.3-55.1] [62.7-69.8] [11.4-19.3] [4.27-14.6] [0.36-9.89] [0.05-10.1]
Bodily pain 60.5 70.4 9.67%* 47.5 61.4 13.9%* 12.8%* 8.31* 4.24
[57.0-64.0] [66.8-73.9]  [6.33-13.0] [44.3-51.1] [58.3-65.8]  [9.90-17.9] [7.94-17.7] [3.12-13.5) [-0.92 to 9.40]
General health 55.4 62.6 7.09%* 57.9 58.5 0.63 2.52% 4.01 6.46*
[63.9-56.8] [59.3-65.8] [3.28-10.9] [66.2-59.6] [55.0-62.1] [-3.66 to 4.93] [0.29-4.75] [-0.76 to 8.77] [0.76-12.2]
Vitality 43.0 56.3 13.3%* 42.5 48.9 6.4 % 0.51 6.92%* 6.99%*
[41.9-441] [53.8-58.8] [10.5-16.1]  [41.1-43.8] [46.7-52.1]  [3.17-9.49] [-1.19t02.21]  [3.23-10.6] [2.81-11.2]
Social function 50.3 85.1 34.8%* 50.5 79.8 29.4%* 0.11 5.19% 5.41%*
[49.2-51.3] [82.2-88.0] [31.7-37.8]  [49.0-51.8] [76.5-83.3] [25.6-33.1] [-1.66t01.87]  [0.71-9.66] [0.59-10.21]
Role emotional 81.6 90.3 8.45%* 79.7 87.4 7.76%* 1.77 2.58 0.69
[78.3-85.0] [87.7-92.8] [5.25-11.7] [76.2-83.6] [84.7-90.6]  [3.97-11.6] [-3.181t06.71] [-1.2910 6.46] [—-4.23 to 5.60]
Mental health 55.5 72.5 16.9%* 55.1 70.0 14.9%* 0.49 2.23 2.01
[54.5-56.5] [70.8-74.1] [15.1-18.8]  [54.0-56.1] [68.4-72.1] [13.0-16.9] [-0.93t01.91] [-0.27t04.73] [-0.712 t0 4.72]

Data are the mean with confidence intervals (Cls) of SF-36.
*P < .05.
*#P < 0.01.

CRS = chronic rhinosinusitis; Difference = difference between CRS groups; Post = postoperatively; Pre = preoperatively.
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Fig. 1. Improvement in general health, vitality, and social functioning
6 months after surgery. Presented with mean values and 95% con-
fidence interval of SF-36 domains. CRSsNP = chronic rhinosinusitis
patients without nasal polyps; CRSWNP = chronic rhinosinusitis
patients with nasal polyp.

scores improved in a statistically (P = .001) and clinically sig-
nificant way, with no significant differences in the improve-
ment between groups. CRSwNP patients had better
postoperative score in the rhinologic subset compared to
CRSsNP patients (P < .033).

Symptoms on VAS Before and After Surgery

Preoperatively, CRSwNP patients reported signifi-
cantly more nasal obstruction, altered sense of smell, and
nasal discharge compared with CRSsNP patients
(P <.009) (Table IV). CRSsNP patients reported signifi-
cantly greater facial pain and pressure in the sinuses
compared with CRSwNP patients (P = .001). Six months
after surgery, both patient groups had a statistically
(P = .001) and clinically significant improvement in all
symptoms, where CRSwNP patients had greater improve-
ment in nasal obstruction and altered sense of smell com-
pared to CRSsNP patients, who had greater improvement
in facial pain (P < .006).

Patient Factors Associated with Improvement in
HRQOL After Surgery

Univariable analysis identified age, sex, smoking,
allergy, asthma, previous sinus surgery, and the preoper-
ative value of the dependent variable as significantly
associated with HRQOL outcomes. These variables were
included in the multivariable analysis (Table V).

In the multivariable analysis, the preoperative value
of the dependent variable was consistently associated
with HRQOL improvement; worse preoperative SF-36
scores were associated with greater improvement in these
outcomes in both groups.

Age, smoking, and previous sinus surgery were sig-
nificantly associated with less improvement in two or sev-
eral domains in both groups, in addition to female sex
and allergy in the CRSsNP group.

In regard to SNOT-20, worse preoperative SNOT
20 scores were also associated with greater improvement

Laryngoscope Investigative Otolaryngology 4: October 2019

TABLE lII.
Disease-Specific HRQOL Before and 6 Months After Surgery.

CRSsNP

CRSsNP

CRSwWNP

CRSwNP

Difference

Difference

Post

Pre

Post

Pre

Difference Improvement

Pre-value Post-value

Improvement

n=196

n=196

Improvement

n =220

n =220

0.01
[~0.17 t0 0.18]

0.18
[-0.02 to 0.38]

[0.18-0.41]

0.21%*

0.03
[~0.14 to 0.20]

[0.21-0.58]

0.39%*

0.03
[~0.19 to 0.14]

0.93%
[0.80-1.06]
0.93%

[0.78-1.08]

1.28
[1.15-1.40]

1.45
[1.31-1.58]

2.20
[2.08-2.32]
2.38

[2.23-2.52]

0.93%

[0.82-1.05]
IREES:

[0.97-1.25]

1.24
[1.13-1.36]

1.66
[1.52-1.80]

[2.06-2.29]
[2.65-2.89)]

2.18
2.77

Rhinologic subset

SNOT-20
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TABLE IV.
Symptoms Before and 6 Months After Surgery.

CRSwWNP CRSwWNP CRSsNP CRSsNP
Pre Post Pre Post
n =220 n =220 Improvement n=196 n=196 Improvement

Nasal obstruction 73.9 32.8 41.1%* 62.7 31.5 31.1%*

[70.6-77.1] [29.1-36.5] [36.4-45.8] [68.9-66.4] [27.9-35.2] [26.6-35.7]
Facial pain 23.7 8.14 15.6%* M.7 17.6 24.0%*

[19.9-27.5] [6.04-10.3] [12.0-19.3] [37.1-46.3] [14.1-21.0] [19.3-28.7]
Sinus pressure 48.8 19.5 29.4%* 59.8 24.9 35.0%*

[44.4-53.2] [16.2-22.8] [24.7-34.0] [565.9-63.6] [21.0-28.7] [30.2-39.8]
Altered sense of smell 70.8 36.3 34.5%* 40.2 17.3 22.5%*

[66.3-75.2] [31.5-41.1] [29.4-39.7] [35.4-45.0] [14.1-20.6] [17.6-27.4]
Nasal discharge 66.3 38.1 28.3#* 58.4 35.7 23.2%%

[62.3-70.3] [34.1-42.2] [23.6-33.1] [563.9-62.9] [31.2-40.1] [18.3-28.0]

Data are the mean with confidence intervals (Cls) assessed with VAS.
P < .01,

Post = postoperatively; Pre = preoperatively; VAS = visual analog scale.

in SNOT 20 in both groups. Only having previous sinus
surgery in the CRSsNP group was associated with less
improvement in the rhinologic, sleep and psychological
subsets (data not shown).

DISCUSSION

Our study showed that both patient groups reported
improvement in all domains of generic HRQOL, except for
general health in the CRSsNP group, 6 months after sur-
gery. CRSWNP patients had greater improvement in gen-
eral health, vitality and social function, and better
postoperative score in physical role and bodily pain, vitality,
and social functioning, compared with those domains in
CRSsNP patients.

Our results are supported by data from Djukic and col-
leagues, who also showed improvement in generic HRQOL in
CRSwNP patients after FESS,* and Ragab and coworkers,
who found improvement in generic HRQOL in CRSWNP and
CRSsNP patients after surgery.” Even so, a study by Smith
and colleagues in CRS patients with no subgroup differentia-
tion reported improvement in generic HRQOL after FESS.*

There could be several explanations for the differences
in improvement documented in generic HRQOL between
the two groups. The worse preoperative baseline in general
health for CRSwNP patients and worse physical role and
bodily pain in CRSsNP patients may contain different
potentials for improvement. However, the greater improve-
ment in vitality and social function in CRSWNP patients
were not influenced by a worse preoperative baseline. This
hypothesis may suggest that FESS has a greater beneficial
impact on HRQOL in CRSwNP patients compared with
CRSsNP patients. Both groups achieved a statistically sig-
nificant improvement in approximately all generic domains
after surgery, where a clinically significant improvement
(i.e., half SD of the baseline value)®® was found in vitality,
social function, and mental health in both groups, as well as
in general health in the CRSWNP group and physical role
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and bodily pain in the CRSsNP group. General health in the
CRSsNP group was not improved 6 month after surgery; we
do not have a firm explanation for this. We may suspect that
sinus surgery is less likely to impact the general health
domain of CRSsNP patients. The higher prescore of general
health in the CRSsNP group may cause less potential for
improvement compared with the CRSwNP group.

Furthermore, CRSsNP patients reported worse prob-
lems preoperatively in physical role and bodily pain com-
pared with those reported by CRSWNP patients. A study by
Sahlstrand-Johnsen and coworkers also reported more
bodily pain in CRSsNP patients compared with bodily pain
in CRSwNP patients.?’ A review by Chester and colleagues
stated that bodily pain is underestimated in CRS patients.*°
It is not unlikely that bodily pain affects the perception of
CRSsNP patients of their physical role. Hence, regardless of
greater improvement in physical role after surgery, CRSsNP
patients continued to have a worse postoperative score com-
pared with that of CRSwNP patients. These findings may
suggest that handling CRSsNP patients may be challenging,
and that the surgical outcome in these patients may be more
difficult to anticipate.

Compared with normative data from the Norwegian
general population, our groups reported lower scores in
all domains of SF-36 6 months after surgery.3%:*? These
findings necessitate further attention with regard to the
expectations of outcome, as they show the burden of CRS
on generic HRQOL, and may indicate that medical treat-
ment is also important postoperatively.

The comparison of generic HRQOL with normative
data from the general Norwegian population is based on
published data, probably using SF-36 v1, so the conclu-
sions from this comparison should be drawn with caution.

SNOT-20 scores improved in both groups after sur-
gery, a finding that is in accordance with results from
other studies.”® The mean improvement in SNOT-20
score in both groups was >0.08, which is considered a clin-
ically significant improvement.’* In the CRSWNP group,

Nilsen et al.: Quality of Life and Sinus Surgery
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53% of patients and 47% in the CRSsNP group reached a
clinically significant improvement. Nevertheless, the
mean postoperative scores in both groups were >1.2,
which were considerably worse than the score of 0.4
reported in people without CRS.?* We found no signifi-
cant differences in the improvement of disease-specific
HRQOL between the groups. In a study by Hopkins and
coworkers using SNOT-22, CRSwNP patients reported
greater improvement after surgery compared to CRSsNP
patients.?® The reason for the different results in our
study may be that SNOT-20 does not contain questions
on nasal obstruction and olfactory function. Hence,
SNOT-22 would be more sensitive for measuring improve-
ment in the CRSWNP group, but a Norwegian version of
SNOT-22 was not available when the present study
started. Nevertheless, our results from SF-36 support the
findings from Hopkins study.>?

Preoperatively, CRSwNP patients reported greater
nasal obstruction, altered sense of smell, and nasal dis-
charge, whereas CRSsNP patients reported more facial pain
and pressure in the sinuses, data that are in line with results
from other studies.®3® After surgery, CRSWNP patients
reported greater reduction of nasal obstruction and greater
improvement in olfactory function compared to CRSsNP
patients, whereas CRSsNP patients had a greater reduction
of facial pain compared to CRSwNP patients. Thus, our find-
ings are in line with Andrews and colleagues results,
CRSwNP patients had a worse altered sense of smell preop-
eratively followed by greater improvement 6 months after
surgery compared with that in CRSsNP patients.®

Although sinus surgery led to symptom relief and
improved disease-specific and generic HRQOL in both
patient groups, SF-36 revealed a dissimilarity in improve-
ment between patient groups. Patients with CRSwNP had a
greater improvement in general health, vitality, and social
function than patients with CRSsNP. This information may
help surgeons in counseling patients about expectations of
generic HRQOL outcome and emphasize that CRSsNP may
be a more complex condition than CRSwNP.

Thus, we believe that the generic HRQOL should be
taken into account to understand how it changes after
patients undergo surgery for CRS.

Our study found that older age was associated nega-
tively with improvement in physical function and bodily
pain in both groups. We have not found other studies
suggesting age to be associated with SF-36 outcome in CRS
patients. However, a study by Reh and coworkers comparing
an older and younger cohort of CRS patients did not find dif-
ferences in disease-specific HRQOL outcome after FESS,*
whereas Hopkins and colleagues found older age to be one of
several factors associated with disease-specific HRQOL out-
come after FESS.? It is not surprisingly that age is associ-
ated with these domains, but it should be considered for the
total preoperative assessment of a CRS patient. Previous
sinus surgery was also associated with less improvement in
general and mental health in both groups, in addition to
physical functioning, bodily pain, and social function in
CRSsNP patients. This difference may indicate that revision
surgery has more negative impact on HRQOL improvement
in CRSsNP patients compared to CRSwNP patients. In the
CRSsNP group, having allergy seemed to have a major
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negative impact on generic HRQOL, emphasizing the impor-
tance of allergy testing and optimal allergy treatment.

With regard to SNOT-20, increased preoperative nasal
obstruction was associated with better outcome in the
rhinologic subset for the CRSWNP group. This observation
is supported by data from a study by Hopkins and coworkers
using SNOT-22. They found that a more severe preoperative
value indicated a greater absolute reduction.?® Smith and
colleagues, using the Rhinosinusitis Disability Index and
Chronic Sinusitis Survey, found similar results, whereby a
worse baseline value was associated with greater improve-
ment after surgery.!” Unfortunately, comparison of our
study results with that of other reports is difficult because
they used different instruments, and one study did not dif-
ferentiate between CRS with and without polyps.

One limitation of our study is that the SNOT-20 ques-
tionnaire does not have questions about nasal obstruction
and olfactory function. This may explain why we did not find
differences between the two patient groups regarding
disease-specific HRQOL. The patients were prescribed nasal
steroid spray postoperatively, but due to the extensiveness
of the sinonasal disease and the steroidresponsiveness of
nasal polyps, CRSwNP patients were put on a postoperative
medication regime with additional fluticasone nasal drops.
We do not know if this difference in postoperative treatment
have influence on the results. Our results are not adjusted
for the baseline differences between the groups which may
have importance for the outcome in both groups, nor did we
analyze the outcomes based on extent of surgery or the vari-
ety of surgeons. The aim of this prospective registry study
was to examine HRQOL in CRS patients who underwent
sinus surgery in our daily practice at a tertiary hospital.

The strengths of our study were its prospective design,
relatively large sample size, high follow-up (90%), differen-
tiation between CRS patients with and without polyps, and
that we investigated disease-specific and generic HRQOL.

CONCLUSION

CRSwNP and CRSsNP patients reported improved
generic and disease-specific HRQOL after FESS. CRSwNP
patients reported greater improvement in the SF-36 domains
of general health, vitality, and social function compared to
CRSsNP patients. This may indicate a greater potential for
HRQOL improvement in CRSwNP patients compared to
CRSsNP patients. Higher age, smoking, and previous surgery
were associated with less improvement in generic HRQOL in
both groups. In addition, female sex and having allergy was
associated with less improvement in generic HRQOL in the
CRSsNP group, but not in the CRSwNP group.
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St. Olavs Hospital HF HELSE ®®e® MIDT-NORGE
Universitetssykehuset i Trondheim L

@NH- poliklinikk, telefon: 72 57 61 31

Forespgrsel om deltakelse i Kvalitetsregisteret ved nese- bihule- seksjonen ved
@NH — avdelingen ved St Olavs Hospital

Bakgrunn:

@NH- avdelingen ved St Olavs Hospital har opprettet et kvalitetsregister for pasienter med
nese og bihule- plager. Det er gnskelig at de som har behandlet deg (leger og andre
helsearbeidere) far kjennskap til sine behandlingsresultater. De kan da vurdere effekten av
behandlingen de tilbyr pa en systematisk mate. Hensikten med registeret er & forbedre
kvaliteten pa behandlingen som blir tilbudt ved sykehuset.

Hva skal registreres?

De opplysningene som inngar i registeret er ditt personnummer og navn, opplysning om
diagnose, samt opplysninger som beskriver plagene dine, livskvalitet og yrkesstatus. |
tillegg registreres vanlige journalopplysninger som sykehistorie, rgntgenfunn og
opplysninger knyttet til behandlingen, samt resultatene fra undersgkelser i forbindelse med
kontroller. Vi gnsker ogsa at du gir tilbakemelding pa hvor tilfreds du er med behandlingen.
Denne tilfredshetsundersgkelsen er en del av kvalitetsregisteret. Svarene du gir blir
avidentifisert og vil ikke vaere knyttet til deg i etterkant av behandlingen.

Hvordan samles opplysningene inn?

Opplysningene samles inn bade far, under og etter operasjonen. Far operasjonen
registreres spgrreskjemaene som vi na ber deg fylle ut, samt opplysninger fra leger og
sykepleiere som behandler deg. Opplysninger fra undersgkelser i forbindelse med
kontrollen etter operasjonen vil ogsa bli registrert og du vil bli bedt om og fylle ut de
samme skjemaene ved etterkontrollen som du gjorde far operasjonen.

Mulige fordeler og ulemper:
Opplysningene som registreres vil kunne hjelpe oss a sikre kvaliteten p& behandlingen vi
tiloyr vare pasienter. Du vil ikke ha noen spesielle fordeler av deltakelse i registeret.

Hva skjer med informasjonen om deg?

Det er kun de som har behandlet deg og de ansvarlige for kvalitetsregisteret som far
tilgang pa dine personidentifiserbare opplysninger. Alle opplysninger om deg vil bli
behandlet i samsvar med lover og regler for taushetsplikt.

| eventuelle forskningsprosjekt vil opplysningene om deg bli behandlet uten navn og
fadselsnummer eller andre direkte gjenkjennende opplysninger. En kode vil knytte deg til
dine opplysninger gjennom en navneliste. Det er kun autorisert personell knyttet til din
behandling som har adgang til navnelisten og kan finne tilbake til deg. Arsaken til at man
har en slik koblingsliste, er for & kunne sammenstille data i et framtidig forskningsprosjekt
der slik sammenstilling er ngdvendig. Det vil ikke veere mulig a identifisere deg i
resultatene nar disse publiseres.

Forskere vil kunne bruke registeret til & evaluere blant annet hva som har betydning for
gode eller darlige operasjonsresultater, hvilken betydning behandlingen har i relasjon til
trygde- og sosialmedisinske forhold og i forhold til helsegkonomi.



Dersom opplysninger skal benyttes av andre ma de ansvarlige for registret til enhver tid
vurdere og gi samtykke til at opplysningene benyttes i samsvar med registerets protokoll
og formal. Opplysningene vil bli anonymisert far de eventuelt utleveres.

For spesielle forskningsprosjekter kan det veere aktuelt & sammenstille informasjonen med
andre offentlige registre (se oversikt pa baksiden av dette arket). Dersom du godtar at dine
opplysninger kan brukes til forskning, samtykker du ogsa til at du kan kontaktes pa nytt
utenom ordinaer kontroll, eventuelt mange ar frem i tid.

De enkelte forskningsprosjektene og eventuelle koblinger til andre registre vil matte
vurderes av Personvernombudet, Regional komité for medisinsk og helsefaglig
forskningsetikk (REK) og om ngdvendig godkjennes av datatilsynet. Forskningsresultatene
kan komme fremtidige pasienter til nytte og vil bli publisert i medisinske tidsskrifter i inn- og
utland.

Lagring av data og dine rettigheter

Skjemaene oppbevares i et sikkert og last arkiv ved sykehuset. De vil bli makulert nar
opplysningene er kontrollert og overfart til en avidentifisert datafil som etterkommer
lovverkets krav for & behandle personopplysninger. Opplysninger i databasen lagres pa en
trygg mate som ivaretar personvernet. De vil bli lagret i flere tidr fremover.

Frivillig deltakelse

Det er frivillig om du vil la deg registrere. Du kan nar som helst og uten & oppgi noen grunn
trekke ditt samtykke til & delta i registeret. Dette vil ikke f& konsekvenser for din videre
behandling. Selv om du har sagt ja, kan du pa ethvert tidspunkt trekke ditt samtykke, og du
har rett til & kreve at eventuelle feil blir korrigert eller at opplysninger blir slettet fra
databasen.

Det kan veere aktuelt & sammenstille informasjon fra kvalitetsregisteret for
Kvalitetsregisteret ved nese- bihule- seksjonen ved St. Olavs Hospital med fglgende
offentlige registre og befolkningsundersgkelser:

« Forlgpsdatabasen Trygd (FD- Trygd) - Dgdsarskregisteret

» Medisinsk fgdselsregister * Norsk pasientregister

* Kreftregisteret * Reseptregisteret

* Registeret i statistisk sentralbyra

« Befolkningsundersgkelsene som inngér i Conor (Cohort of Norway)

+ Befolkningsundersgkelsene som inngikk i statens Helseundersgkelser (SHuUS)
* Helseundersgkelsene i Nord-Trgndelag (HUNT)

Det vil ogsa kunne bli aktuelt & sammenstille avidentifiserbare opplysninger fra
kvalitetsregisteret ved nese- bihule- seksjonen ved St. Olavs Hospital med tilsvarende
opplysninger fra andre sykehus.

Ved alle slike sammenstillinger er det ngdvendig med forhandsgodkjenning av de
offentlige instanser loven krever, for eksempel Personvernombudet, Regional komité for
medisinsk forskningsetikk, Datatilsynet, Helsedirektoratet eller Rikstrygdeverket.

All informasjon vil bli behandlet med respekt for personvern og privatliv og i samsvar med
lover og forskrifter.

Vennlig hilsen @NH - avdelingen, St Olavs Hospital



Forespgrsel om deltakelse i Kvalitetsregisteret ved nese- bihule- seksjonen ved
@NH — avdelingen ved St Olavs Hospital

Samtykkeerkleering

Jeg har lest informasjonen overfor og hatt anledning til & stille spgrsmal. Jeg
samtykker i at de nevnte opplysningene registreres og gjgares tilgjengelig for den

avdeling som har behandlet meg.

Jeg samtykker til at opplysningene kan brukes til forskning pa helsehjelp til
pasienter med nese- og bihuleplager og sgvnproblemer.

Sted: Dato:

Underskrift: TIf:




. VAS-skalaer i Kvalitetsregister(sykepleier preop) Pasientnr: .

Personnummer:

Hvor mange bihulebetennelser har du hatt siste aret?

Hvor plaget har du veert de siste 2 uker av fglgende symptomer. Angi med en strek som
krysser linjen hvor plaget du er. Hvor du ligger pa linjen bestemmer du.

Ingen Verst tenkelige
plager plager

ikke skriv her

Nesetetthet | |

Hodepine | |

Ansiktssmerter [ 1

Press i bihuler [ 1

Endret luktesans [ 1

Sekresjon fra | |
nesen og i svelget

Nysing [ 1

Bihulebetennelser | |

Hoste I |

Snorking | |

Munnpusting | |

Pavirket | |
allmenntilstand

ingen plager verst tenkelige
plager

899

H N



I sNO-NASAL OUTCOME TEST (preop)

Personnr:

Pasientnr:

Nedenfor finner du en liste over symptomer og sosiale/falelsesmessige konsekvenser av din
neselidelse. Vi vil gjerne vite mer om disse problemene, og vil veere takknemlig hvis du vil besvare
nedenstdende spgrsmal etter beste evne. Det er ikke noen riktige eller feile svar, og bare du kan
gi oss den rette informasjonen. Vaer vennlig & gradere dine problemer med utgangspunkt i

situasjonen de siste to uker. Takk for at du vil delta.

A

Med utgangspunkt i hvor uttalt problemet er nar det oppstar og hvor ofte det opptrer, bes du angi
hvor "ille" det er ved at markere med kryss det tallet som best svarer til det du faler, ut fra denne
skala

behov for & pusse nese
nysing

rennende nese

hoste

renning bak i svelget

Ingen
problemer

Meget
milde
problemer

[

Milde eller
lette
problemer

[

Moderate
problemer problemer er s kraftige

Kraftige

]

Problemene

som det er
mulig

[

10.

tykt sekret fra nesen
tetthet i grene
svimmelhet
gresmerter

smerter/trykk i ansiktet

11.

12.

13.

14.

15.

vanskelig & falle i sgvn
vakner om natten
mangel av god nattesgvn
tragtt nar du vakner

krafteslgshet

16.

17.

18.

19.

20.

nedsatt produktivitet
nedsatt konsentrasjon
frustrert/rastlgs/irritabel
trist

flau

ODobooggogogooduooooggooogd

(N 1 I N B O

(N 1 I N B O

ODobooggogogooduooooggooogd

D ooooooooooooobooboooogd

ODodgooodogoodggonoodgd

[

62082
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Pasientnr:

B. Veer vennlig & markere de viktigste punktene som pavirker din helsetilstand
(maksimum 5 punkter)

1.
2.
Os.
4.
Os.
.
7.
[s.
Oo.

[]10.
[]11.
]12.
[]13.
] 14.
] 15.
[]16.
17.
[]18.
] 19.
] 20.

behov for & pusse nese
nysing

rennende nese

hoste

renning bak i svelget
tykt sekret fra nesen
tetthet i grene
svimmelhet

gresmerter
smerter/trykk i ansiktet
vanskelig & falle i savn
vakner om natten
mangel av god nattesgvn
tratt nar du vakner
krafteslgshet

nedsatt produktivitet
nedsatt konsentrasjon
frustrert/rastlgs/irritabel
trist

flau

62082



B Din Helse og Trivsel Preop Pasientnr: B

Personnummer

INTRODUKSJON: Dette spgrreskjemaet handler om hvordan du ser pa din egen helse.
Disse opplysningene vil hjelpe oss til & f& vite hvordan du har det og hvordan du er i
stand til & utfare dine daglige gjgremal. Takk for at du fyller ut dette sparreskjemaet.

For hvert av de fglgende sparsmalene vennligst sett et (X) i den ene luken som best
beskriver ditt svar.

1. Stort sett, vil du si at din helse er:

[ JUtmerket [ |Megetgod [ ]God [ |Noks&god [ |Dérlig

2. Sammenlignet med for ett ar siden, hvordan vil du si at din helse stort sett er na ?

Mye bedre ndenn  Litt bedre ndenn  Omtrent den samme Litt darligere na Mye darligere nd
for ett &r siden for ett ar siden som for ett &r siden  enn for ett &r siden enn for ett &r siden

3. De neste spgrsmalene handler om aktiviteter som du kanskje utfgrer i lapet av en
vanlig dag. Er din helse slik at den begrenser deq i utfgrelsen av disse aktivitetene
nd? Hvis ja, hvor mye?

Ja, begrenser Ja, begrenser Nei, begrenser

meg mye meg litt meg ikke i det
hele tatt
a. Anstrengende aktiviteter som & lgpe, lgfte tunge ] ] ]
gjenstander, delta i anstrengende idrett
b. Moderate aktiviteter som & flytte et bord, stavsuge, ] ] ]
ga en tur eller drive med hagearbeid
c. Lafte eller beere en handlekurv ] ] ]
d. Ga opp trappen flere etasjer U] U] L]
e. Ga opp trappen en etasje ] ] ]
f. Baye deg eller sitte pa huk ] ] ]
g. Ga mer enn to kilometer L] L] ]
h. G& noen hundre meter ] ] ]
i. Ga hundre meter ] ] ]
j. Vaske eller kle pa deg ] ] L]

SF-36v2. Health Survey /E 1994, 2004 Health Assessment Lab, Medical Outcomes Trust and QualityMetric Incorporated.
Al rights reserved. SF-36R is a registered trademark of Medical Outcomes Trust.
. (IQOLA SF-36v2 Standard, Norway (Norwegian))
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Pasientnr: .

. I lgpet av de siste 4 ukene, hvor ofte har du hatt noen av de fglgende problemer i ditt
arbeid eller i andre av dine daglige gjgremal pa grunn av din fysiske helse?

Hele Myeav Endelav Littav Ikke i det
tiden tiden tiden tiden hele tatt

. Du har mattet redusere tiden du har brukt p& arbeid [ ] ] ] ] ]
eller pa andre gjgremal

. Du har utrettet mindre enn du hadde gnsket

] ]
. Du har veert hindret i & utfare visse typer arbeid eller |:| |:|
gjgremal

] ]

[] [] []
[] [] []
. Du har hatt problemer med & gjennomfgre arbeidet ] ] ]
eller andre gjgremal (for eksempel fordi det krevde
ekstra anstrengelser)

. I lgpet av de 4 siste ukene, hvor ofte har du hatt noen av de fglgende problemer i ditt
arbeid eller andre av dine daglige gjgremal pd grunn av fglelsesmessige problemer
(som for eksempel & veere deprimert eller engstelig)?

Hele Myeav Endelav Littav Ikke i det

tiden tiden tiden tiden hele tatt
. Du har mattet redusere tiden du har brukt p& arbeid  [] ] ] ] ]
eller p& andre gjgremal
. Du har utrettet mindre enn du hadde gnsket ] ] ] ] ]
Du har utfgrt arbeidet eller andre gjgreméal mindre ] ] ] ] ]

grundig enn vanlig

. Ilgpet av de siste 4 ukene, i hvilken grad har din fysiske helse eller fglelsesmessige
problemer hatt innvirkning pa din vanlige sosiale omgang med familie, venner,
naboer eller foreninger?

[ JIkkeidetheletatt [ JLitt [ ]JEndel [ |Mye [ ]Sveertmye

. Hvor sterke kroppslige smerter har du hatt i Igpet av de siste 4 ukene?

[ Jingen [ ]Megetsvake [ |Svake [ |Moderate [ |Sterke [ ] Meget sterke

. I lgpet av de siste 4 ukene, hvor mye har smerter pavirket ditt vanlige arbeid
(gjelder bade arbeid utenfor hjemmet og husarbeid)?

[ JIkkeidetheletatt [ JLitt [ ]JEndel [ |Mye [_]Sveertmye
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Pasientnr:

9. Disse spgrsmalene handler om hvordan du har fglt deg og hvordan du har hatt det
de siste 4 ukene. For hvert spgrsmal, vennligst velg det svaralternativet som best
beskriver hvordan du har hatt det. Hvor ofte i lgpet av de siste 4 ukene har du:

Hele
tiden

[

a. Fglt deg full av liv?

b. Fglt deg veldig nervas?

c. Veert sa langt nede at ingenting
har kunnet muntre deg opp?

d. Fglt deg rolig og harmonisk?
e. Hatt mye overskudd?

f. Fglt deg nedfor og deprimert?
g. Fglt deg sliten?

h. Fglt deg glad?

O 0O0dogo oo

i. Folt deg trett?

[

O 0O0dogo oo

Mye av
tiden

En del av
tiden

[

O 0O0dogo oo

Litt av
tiden

[

O 0O0dogo oo

Ikke i det
hele tatt

[

O 0O0dogo oo

10. | Igpet av de siste 4 ukene, hvor ofte har din fysiske helse eller fglesesmessige
problemer pavirket din sosiale omgang (som det & besgke venner, slektninger osv.)?

[ JHeletiden [ ]Myeavtiden [ _]En delav tiden

[ ] Litt av tiden

[ ]Ikke i det hele tatt

11.  Hvor RIKTIG eller GALT er hver av de fglgende pastander for deg?

Helt
riktig

a. Det virker som om jeg blir syk litt lettere enn andre [ ]

b. Jeg er like frisk som de fleste jeg kjenner
c. Jeg tror at helsen min vil forverres

d. Jeg har utmerket helse

0
[
0

Delvis
riktig

[

0
[
0

Vet
ikke

[

0
[
0

Takk for at du fylte ut dette spgrreskjemaet!

Delvis

gal

[

0
[
0

Helt
gal

O O O
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