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INTRODUCERE

Rinosinuzita cronica (RSC) este o grava problema de sandtate publicd, avand o mare
prevalenta in intreaga lume. Etiologia RSC este multifactoriala, avand componenta genetica si
avand implicati diversi factori de mediu. Cu toate ca ultimele decenii de cercetare au clarificat
multiple mecanisme de producere ale acestei patologii, furnizand clasificari mai precise, metode
de diagnostic mai clare si In special tratamente superioare, in continuare au ramas numeroase
intrebari legate de aceasta patologie complexa.

Impactul RSC asupra calitatii vietii pacientilor este semnificativa, dar cu toate acestea exista
o componentd subiectivda importanta a acestei patologii. A fost observatd, in multe cazuri, o
diferentd Intre masuratorile obiective ale gravitatii bolii si modul in care pacientul resimte
patologia, diferenta care poate fi explicate prin legitura dintre starea psihologica a pacientului si
modul de percepere a simptomelor de RSC.

Existd o heterogenitate semnificativa intre pacientii cu rinosinuzita cronica in ceea ce
priveste raspunsul la tratament si agresivitatea bolii acestora. Una dintre cele mai dificile aspect
ale acestei patologii pentru clinicieni consta in variabilitatea prezentarilor clinice si dificultatea de
a prezice raspunsul la tratament al pacientilor. Cu toate ca este cunoscut faptul ca anumite
fenotipuri de pacienti sunt asociate cu forme mai agresive de RSC, in prezent nu exista suficiente
cunostinte pentru o endotiparea precisi a acestei patologii. In prezent, singura diferentiere din
practica clinica este efectuata in functie de prezenta sau absenta polipilor nazali, iar mai departe
in cazul prezentei polipilor nazali, in functie de nivelul eozinofilelor. Totusi, aceasta clasificare este
considerata insuficients datorita prezentirilor clinice diferite in cadrul acestor categorii. In ultimul
deceniu au fost efectuate cercetari ample, dar fara succes, pentru a defini biomarkeri corelati cu
severitatea acestei patologii si raspunsul la tratament, biomarkeri care ar ajuta clinicianul in
demersul de a furniza pacientului o medicina personalizata.

In prezent, tratamentul de bazi pentru ambele categorii de RSC consistd in tratament
medicamentos, urmat de recomandare pentru interventie chirurgicala in cazul esecului
tratamentului medicamentos. Cu toate acestea, raspunsul la tratamentul medicamentos este
extrem de variabil intre pacienti, iar recurenta patologiei In urma tratamentului chirurgical
ramane insemnatd. Pentru clinicieni, este cruciala posibilitatea de a prezice rezultatele
tratamentului, astfel dispunand de informatiile necesare pentru a oferi o consiliere corecta
pacientilor, in special in cazul interventiei chirurgicale. O multitudine de factori au fost mentionati
in relatie cu recurenta polipilor dupa tratamentul chirurgical, dar nu exista un algoritm cu utilitate
clinica pentru a prezice cu acuratete aceste rezultate postoperatorii.

Un alt subtip de rinosinuzita cronica, sinuzita odontogena (SO), recent recunoscutd ca
entitate in protocoalele Europene, nu beneficiazi de un protocol de tratament standardizat. In
plus, aceasta subcategorie de RSC necesita colaborare intre medicul ORL si stomatolog, fara ghiduri
clare asupra secventei interventiilor si utilitatea acestora pentru fiecare caz. De asemenea,
comunicarea oro-antrald (COA) poate fi asociatd sinuzitei odontogene, complicand astfel
tratamentul datorita lipsei de recomandari in ceea ce priveste rolul chirurgiei endoscopice
rinosinusale 1n aceasta patologie.

Prezenta cercetare propune adresarea celor mai arzatoare dileme din RSC. Prin intermediul
a cinci studii, furnizam o analizd comprehensiva a acestei patologii complexe, pornind de la
evaluarea factorilor subiectivi care influenteaza rezultatele terapeutice, la posibili biomarkeri
corelati cu diferite fenotipuri de CRS, continudnd cu evaluarea rolului chirurgiei endoscopice
sinusale in SO si finalizand prin construirea unui algoritm prin care pot fi prezise rezultatele
postoperatorii ale pacientilor cu RSC.



STADIUL ACTUAL AL CUNOASTERII

1. Definitie si clasificari

Adultii cu rinosinuzitad cronica (RSC) prezinta inflamatia mucoasei rinosinusale cu durata
de minim 12 sdptamani, pacientii prezentind cel putin unul dintre urmatoarele simptome:
obstructie nazalda/ congestie sau rinoree, cu durere/presiune faciala sau reducere/pierdere a
olfactiei. Polipii nazali vizibili In meatul mijlociu, reprezinta fundamentul pentru clasificarea RSC
in functie de prezenta sau absenta acestora. O alta clasificare este prezentata in protocoalele
standardizate recente, respectiv RSC primara sau secundard, iar sinuzita odontogena reprezinta
una dintre cele mai frecvente tipuri de RSC secundara.

2. Epidemiologie si patofiziologie

RSC are un mare impact asupra calitatii vietii pacientilor, iar datoritad incidentei crescute
in populatia generali, aceastd patologie este considerati si o povara asupra economiei. In trecut,
RSC beneficia in mare parte de antibioterapie deoarece se considera faptul cd un tratament
incorect condus al sinuzitei acute cauzeazi cronicizarea acesteia. In ultimii ani, a devenit evidenti
existenta de multiple variabile de mediu care interactioneaza cu organismul gazda, conducand la
formarea rinosinuzitei cronice. In contrast cu raspunsul discret si auto-limitat indus de citre
interactiunea dintre agentul patogen si organismul sanatos, RSC prezintd un raspuns inflamator
aberant, directionat impotriva unui numar de tinte imprecis definite. In concordanti cu aceasta
inflamatie variabila ca intensitate si caracter al mucoasei nazale de la cazla caz, fenotipul clinic al
pacientilor este extrem de variabil.

3. Factori predispozanti

Datoritad caracterului multifactorial al RSC, multiple interactiuni dintre organismul gazda si
mediul inconjurator au fost intricate In patofiziologie. Pentru o expunere mai clara, factorii
predispozanti au fost separati in doua categorii.

3.1 Factori predispozanti in legatura cu organismul gazda
3.1.1 Atopie
Atopia este un factor intens studiat in legitura cu rinosinuzita cronici. In momentul de
fata, nu s-a ajuns la o concluzie clara legat de cauzalitatea dintre acestea, dar exista multiple teorii
si explicatii.
3.1.2 Patologia cailor respiratorii inferioare incluzand astmul
Asocierea dintre RSC si astmul bronsic este general acceptatd, fiind explicatd prin
conceptul ,Global Airway Disease’. De asemenea, exista corelatii intre RSC si alte patologii de cai
aeriene inferioare.
3.1.3 Boala respiratorie exacerbata de antiinflamatorii non-
steroidiene (NSAID)
Boala respiratorie exacerbatd de antiinflamatorii non-steroidiene reprezinta o alta
entitate intens studiatd, existidnd dovezi clare ale influentei sale asupra prezentarii clinice a
rinosinuzitei cronice.
3.1.4 Deficiente imune
Un subiect incomplet elucidat este reprezentat de deficientele imune in RSC. Chiar daca a
fost demonstrat faptul ca pacientii cu RSC recalcitranta la tratament asociaza frecvent deficiente
imune, sunt necesare cercetdri extensive pentru a deslusi mecanismele implicate in aceasta
asociere.



3.1.5 Boala de reflux gastro-esofagian (BRGE)

Legatura dintre RSC si boala de reflux gastro-esofagian este Indelung studiata si intricata.
Detectarea Helicobacter pylori intranazal si prevalenta mai mare a refluxului acid la pacientii cu
RSC sunt argumente in favoarea asocierii dintre cele doua. Cu toate acestea, argumentele sunt
insuficiente pentru ca BRGE sa fie considerata un element cauzal.

3.1.6 Variatii anatomice nazale

Variatiile anatomice nazale reprezinta un subiect cu argumente contradictorii in literatura
legat de corelatia cu RSC, prin urmare vor fi prezentate argumentele Impotriva si in favoarea
acestei asocieri.

3.1.7 Dischinezia ciliara secundara

Din punct de vedere molecular, miscarea ciliard joaca un rol esential in mentinerea
sanatatii mucoasei rinosinusale. O multitudine de autori considera dischinezia ciliara secundara a
fi mecanismul de baza al patogenezei RSC.

3.1.8 Obezitatea

Atat obezitatea cat si sindromul metabolic au fost asociate cu un status pro-inflamator,

fiind In consecinta un potential factor predispozant in aparitia rinosinuzitei cronice.
3.1.9 Vitamina D serica

Niveluri scazute ale vitaminei D serice au fost observate la pacientii cu RSC, descoperire

sustinutd de multe studii de specialitate.

3.2 Factori de mediu predispozanti

3.2.1 Fumatul si poluarea
Expunerea la fumul de tigara reprezinta un factor predispozant clar dovedit in aparitia
rinosinuzitei cronice. In plus, este acceptat conceptul de expunere dependenti de dozi,
rinosinuzita fiind amplificati direct proportional de cantitatea de tigari consumati de pacient. in
ceea ce priveste poluarea, o multitudine de studii foarte pertinente au fost publicate dupa
evenimentele de la World Trade Center, unde RSC a fost semnificativ mai frecventa in randul
pompierilor expusi la praf ul cauzat de atentat.
3.2.2 Consumul de alcool
Avand un rol de inductor al hiperreactivitatii nazale si bronsice, alcoolul este considerat, de
asemenea, un factor in dezvoltarea RSC.
3.2.3 Microbiomul
Datorita populatiilor de studiu cu numar redus de pacienti si a metodologiilor heterogene
de cercetare prezentate in literaturd, importanta microbiomului in etiopatogenia RSC nu este pe
deplin inteleasa, iar mecanismele complexe de interactiune dintre sistemul imun si bacterii sunt
de asemenea necunoscute in mare parte. Pana in prezent, studiile de specialitate nu au reusit sa
stabileasca o conexiune concreta intre modificarile microbiomului nazal si aparitia RSC. Totusi,
biofilmele sunt clar corelate rinosinuzita cronica dificil de tratat si cu inflamatia persistenta a
mucoasei rinosinusale. De asemenea, relatia dintre RSC si infectiile fungice a fost intens studiat3,
iar mai recent, virusurile au fost numite factori de risc in dezvoltarea RSC, dar fara dovezi clare de
cauzalitate.
3.2.4 Implicatiile genetice
Studiile genetice au drept obiectiv identificarea modificarilor de structura genetica,
datoritd cirora apare predispozitia sau este chiar declansati patologia studiati. In trecut,
cercetarea geneticd viza identificarea unei mutatii genetice precise care defineste diferite
fenotipuri sau explicd anumite mecanisme etiologice necunoscute ale RSC. Astazi este cunoscut
faptul ca multiple variabilitati genetice pot predispune la o vulnerabilitate a organismului gazda
fata de stimulii externi, nefiind responsabila o singura mutatie genetica. Cercetarea epigenetica, o
arie de studiu care a identificat mecanismele prin care factorii de mediu pot afecta activitatea



geneticd, astfel adiaugdndu-se mai multd complexitate etiologiei RSC. Reglarea epigenetica
semnificad posibilitatea de modificare a functiei genetice prin intermediul expunerii la un stimul de
mediu specific. In ultimul deceniu, atentia a fost directionatd spre microARN-uri, acestea fiind
ARN-uri non-codificatoare, cu o lungime de 18-25 de nucleotide, responsabile de reglarea
expresiei genetice prin blocarea translatiei sau inducerea degradarii mARN-ului. Cercetari
extensive au avut drept subiect expresia diferitelor microARN in tesuturile pacientilor cu RSC,
rezultatul fiind o multitudine de studii in literatura. Cele mai frecvent mentionate microARN-uri
din RSC sunt discutate, alaturi de mecanismele de actiune ale acestora.
4. Optiuni de diagnostic si tratament

4.1 Istoric medical

Cele mai importante diferente In ceea ce priveste tabloul clinic al celor mai frecvente
subtipuri de RSC, odontogena si cu polipi nazali, sunt adresate in acest capitol.

4.2 Masuri de sanatate legate de calitatea vietii

In vederea cuantificirii experientei subiective a pacientilor, diferite instrumente sau
chestionare numite patient reporting outcome measures (PROMs) au fost dezvoltate si validate.
PROMs reprezintd o componentd importanta a evaluarii pacientului si a urmaririi evolutiei
acestuia.

4.3 Endoscopia nazala

Endoscopia nazala reprezinta o componenta importanta a evaluarii pacientilor cu RSC, fiind o

etapa esentiala in diagnosticul preoperator si in urmarirea postoperatorie a acestora.

4.4 Studii imagistice

Tomografia computerizatd( CT) reprezinta standardul de aur al examinarilor paraclinice
de diagnostic al rinosinuzitei cronice. In plus, sunt disponibile scale standardizate de cuantificare
a extensiei afectdrii sinusale pe examinarea CT.

4.5 Optiuni terapeutice

In vederea furnizirii unei explicatii clare in ceea ce priveste evaluarea pacientului si
importanta factorilor prognostici, o scurta prezentare a optiunilor terapeutice este inclusa.

CONTRIBUTIA PERSONALA

Studiul I. Rolul chirurgiei endoscopice rinosinusale si a tratamentului
stomatologic in managementul sinuzitei odontogene de origine endodontica
si a comunicarii oro-antrale

Obiectivul acestui studiu a fost definirea rolului chirurgiei endoscopice rinosinusale in
tratamentul sinuzitei odontogene (SO). In plus, un subtip aparte de SO, care asociazi comunicare
oro-antrald, a fost investigat. Fisele pacientilor cu SO au fost analizate retrospectiv. Grupul unu a
fost constituit din pacienti cu SO cauzata de patologie dentara periapicald, care au urmat fie
tratament chirurgical rinosinusal, fie stomatologic. Rezolutia SO a fost considerata succes
terapeutic si au fost comparate rezultatele intre cele doua tratamente. Grupul doi a inclus pacienti
cu SO care asociau comunicare oro-antrald. Timpul pana la vindecare a pacientilor supusi
interventiei de plastie a comunicarii a fost comparat cu cel al pacientilor carora le-a fost efectuata
si interventie chirurgicala endoscopica sinusala. Analiza statistica a utilizat testul Log-Rank si
curba Kaplan-Meier. 25 de pacienti dintr-un numar total de 45 in grupul unu au urmat tratament
stomatologic exclusiv, iar 20 tratament chirurgical sinusal exclusiv. Rata de esec a fost de 40% in
cazul pacientilor cu tratament chirurgical endoscopic sinusal exclusiv si 4% (un pacient) in cazul
tratamentului stomatologic. SO a fost tratata cu succes a in toate cazurile din grupul doi, dar timpul



pana la vindecarea comunicarii oro-antrale a fost jumatate (10 zile) atunci cand chirurgia sinusala
endoscopica a fost complementara plastiei comunicarii oro-antrale.

Studiul II. Impactul depresiei asupra rezultatelor chirurgiei endoscopice
rinosinusale

Acest studiu si-a propus evaluarea relatiei dintre depresie/anxietate si perceptia
personald impactului RSC asupra pacientului. Culegerea prospectiva a datelor a presupus
completarea de catre 71 de pacienti a unor formulare standardizate preoperator sila 6 luni dupa
interventia pentru rinosinuzita cronica cu polipi nazali. Scorurile de simptome specifice
rinosinuzitei au fost mai crescute in cazul pacientilor cu scoruri crescute de depresie/anxietate. in
mod interesant, depresia nu afecteaza modul in care scorurile simptomatice ale pacientilor cu RSC
si polipi nazali se imbunatatesc postoperator. Totusi aceasta reguld nu se aplica pacientilor cu
depresie severd, deoarece acestia nu au prezentat Iimbunatatire postoperatorie, ci chiar scoruri
simptomatice cu valori mai inalte decat cele preoperatorii. Un studiu cu o populatie mai numeroasa
si o stratificare mai precisa ar furniza informatii interesante. Pe de alta parte, informatia furnizata
este suficientd pentru a recomanda screeningul preoperator al depresiei in cazul acestor pacienti.

Studiul III. MicroARNuri: Potentiali Biomarkeri ai Severitatii Rinosinuzitei
cronice cu polipoza nazala

Rinosinuzita cronica cu polipi nazali (CRSwNP) are multiple prezentari clinice, iar predictorii
succesului terapeutic sunt corelati cu diversi parametri. Expresia diferentiata a microARN-urilor
in polipii nazali iese la iveala ca un potential facilitator al endotiparii in aceasta patologie.

Obiectivul acestui studiu a fost evaluarea corelatiei dintre parametrii clinici ai pacientilor cu
CRSwNP si douda microARN-uri. Expresia miR-125b si miR-203a-3p din polipii nazali ( n=86 ) si
mucoasa nazald normala ( n-20 ) a fost determinatad prin analiza microarray. Culegerea datelor
preoperatorii a inclus examinarea CT, endoscopia nazald, analize de sange, chestionare
simptomatice si de evaluare a depresiei.

MiR-125b a demonstrat supraexpresie in tesutul polipoid comparat cu mucoasa nazala.
Nivelul de expresie al miR-125b a fost corelat pozitiv si semnificativ cu eozinofilele sangvine (p =
0.018) si cu scorul endoscopiei nazale (p = 0.021). Cu toate ca scorurile CT au fost mai crescute la
pacientii cu supraexpresie miR-125b, aceasta corelatie nu a fost semnificativa statistic. MiR-203a-
3p a fost semnificativ subexprimat in polipii nazali si la pacientii cu alergii de mediu. In concluzie,
atat miR-125b, cat si miR-203a-3p reprezintd potentiali biomarkeri de diagnostic ai CRSWNP. in
plus, miR-125b de asemenea se coreleaza cu tabloul clinic, iar miR-203a-3p este un potential
biomarker de diagnostic al alergiilor de mediu.

Study IV. MiR-125b este un potential predictor al recurentei polipilor nazali

Contrar avansului tehnicilor chirurgicale, rata de recurenta a polipilor nazali dupa
chirurgia endoscopica rinosinusald ramane crescuta si dificil de prezis. Acest studiu a propus
evaluarea potentialului rol al microARN-125b de a prezice evolutia postoperatorie a pacientilor cu
rinosinuzita cronica si polipi nazali. Am condus un studiu prospectiv care a inclus pacienti aflati la
prima interventie chirurgicala pentru polipoza nazald in departamentul nostru, In perioada
ianuarie 2020-noiembrie 2021. Nivelul miR-125b a fost determinat din polipii nazali, iar
postoperator acesti pacienti au fost inclusi Intr-o urmarire standardizata pentru minim 18 luni. O
relatie statistica robusta si clara intre controlul postoperator al polipilor (evaluat prin masuri



obiective) si valorile miR-125b a fost observata. Aceasta descoperire sugereaza un potential rol al
miR-125b ca predictor al rezultatelor chirurgiei endoscopice rinosinusale pentru RSC cu polipi
nazali.

Study V. Algoritm de inteligenta artificiala pentru prezicerea recurentei
polipilor nazali

Posibilitatea de prezicere a cursului bolii pentru pacientii cu rinosinuzita cronica si polipi
nazali, prin intermediul Inteligentei Artificiale este evaluata. Pacienti cu rinosinuzita cronica cu
polipi nazali, propusi pentru prima interventie chirurgicald, au fost inclusi. Date preoperatorii
(date demografice, valorile eozinofilelor sangvine, endoscopia nazala, scorul Lund-Mackay, SNOT-
22, PHQ-9 si scorul de depresie) si postoperatorii au fost colectate standardizat si prospectiv.
Postoperator a fost colectat scorul SNOT-22, PHQ-9, POSE (de endoscopia nazala) si valorile a doua
microARN-uri (miR-125b si miR-203a-3p) din tesutul polipoid. Pe baza scorului POSE de
endoscopie au fost create 3 categorii ( control: 0-7; control partial: 8-15; recurenta: 16-32).
Pacientii au fost divizati in grup de antrenament si grup test pentru algoritmul Random Forest si
Decision Tree. Pe baza datelor colectate de la 85 de pacienti, algoritmul de Inteligenta Artificiala
propus, prezice daca pacientii vor prezenta control, control partial sau recurenta polipilor la 18
luni dupa interventia chirurgicalda endoscopica. Acuratetea algoritmului variaza intre 69.23%
pentru parametrii de intrare non-invazivi si 84.62% atunci cand valorile microARN sunt de
asemenea utilizate. In plus, miR-125b imbunititeste semnificativ acuratetea algoritmului si
reprezinta unul dintre cei mai importanti factori decisivi ai algoritmului. Propunem un algoritm de
Machine Learning care ar putea revolutiona predictia bolii In rinosinuzita cronica cu polipoza
nazala.

Concluzii generale

1. Chiar daca rolul chirurgiei endoscopice rinosinusale este semnificativ in tratamentul
sinuzitei odontogene, adresarea problemei dentare este primordiala

2. Collaborarea dintre otorinolaringolog si medicul stomatolog este esentiala in
tratamentul sinuzitei odontogene

3. Chirurgia endoscopica rinosinusala reduce rata de esec a plastiei comunicarii oro-
antrale si joaca un rol important in grabirea vindecarii

4. Screeningul depresiei in randul pacientilor cu RSC este o optiune viabila datorita
impactului semnificativ asupra rezultatelor postoperatorii

5. miR-125beste supraexprimat semnificativ si miR-203a-3p este subexprimat in tesutul
polipoid comparativ cu mucoasa nazald normala

6. miR-203a-3p este corelat cu prezenaa alergiilor de mediu la pacientii cu CRSwNP

7. Inteligenta Artificiala poate furniza predictii valoroase ale progresiei RSC cu polipi nazali
dupa tratament chirurgical

8. miR-125b creste acuratetea algoritmului de predictie

9. miR-125b este un potential biomarker al severitatii bolii si predictor al recurentei
polipilor nazali
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INTRODUCTION

Chronic rhinosinusitis (CRS) is a serious healthcare issue, with a high prevalence around
the globe. The aetiology of CRS is multifactorial, with involvement of multiple genetic and
environmental factors. Even though research from the past decades has brought light upon the
mechanisms involved in this pathology, leading to better classifications, more clear methods of
diagnosis and especially better treatments, there are still numerous questions regarding this
complex disease. The impact of CRS on patients’ quality of life is significant, however, there is also
an important subjective component. A cleavage between objective disease measurements and the
impact felt by the patient has been observed, which can be explained by the link between patient’s
psychological estate and the perception of CRS symptoms.

There is considerable heterogeneity between CRS patients as far as response to treatment
and aggressiveness of their disease are concerned. One of the most challenging aspects for the
clinician is the variability in clinical presentation of CRS patients and the difficulty in predicting
treatment outcomes. Even though it is well recognized that certain patient phenotypes are
associated with more aggressive forms of CRS, there still is insufficient knowledge for precise
endotyping of this pathology. Currently the only differentiation in clinical practice is made based
on presence or absence of nasal polyps, and further division of CRS with nasal polyps according to
eosinophil levels. Still, this classification is considered insufficient due to variable clinical
presentations within these categories. Significant research has been conducted in the past decade
for finding clear biomarkers correlated with disease severity and response to treatment, which
could help the clinician provide personalized medicine for CRS patients, but the perfect biomarker
has not yet been found.

The mainstay of treatment for both CRSWNP and CRSsNP mostly consists of medical
treatment, with recommendation for surgery in cases with insufficient response. However,
response to treatment is extremely variable among patients, and recurrence after surgery remains
substantial. For clinicians, it is of utmost importance to be able to predict the outcomes of
treatment and offer the patient precise counselling, especially when it comes to surgery. A
multitude of factors have been mentioned in relation to polyp recurrence after surgery, but there
is no clear algorithm with clinical utility for accurately predicting outcomes.

Another important subtype of CRS, odontogenic sinusitis, a recently recognized entity by
European protocols, does not benefit from standardized treatments. Moreover, this subcategory
of CRS necessitates collaboration between ENT surgeon and dental care provider, without clear
guidance upon timing of interventions and their relevance to each case. Furthermore, oroantral
fistulas (OAF) often complicate dental treatments in cases which associate odontogenic sinusitis,
and there is no clear indication upon the role of surgical sinus treatment for OAF closure.

The present research aims to address some of the most compelling dilemmas around CRS.
Through five different studies, we offer a comprehensive analysis of this complex disease, starting
from evaluation of subjective factors which influence treatment outcomes, to possible biomarkers
correlated to different phenotypes of CRSWNP, evaluation of the role endoscopic sinus surgery
plays in ODS, and finally developing an algorithm which can predict treatment outcomes and lead
to personalized counselling in CRS.

CURRENT STATE OF THE ART

5. Definition and classifications



Adults with chronic rhinosinusitis (CRS) have sinonasal mucosal inflammation that lasts
at least 12 weeks and appears as at least one of the following symptoms: nasal blockage,
obstruction, congestion, or nasal discharge with accompanying face discomfort, pressure, or a
decrease in/loss of smell. The middle meatus-located nasal polyps that are apparent on nasal
endoscopy serve as the basis for the overall categorization of CRS as either present (CRSWNP) or
absent (CRSsNP). A different classification published in standardized protocols, refers to primary
and secondary chronic rhinosinusitis, with rhinosinusitis of odontogenic origin (ODS) as one of the
most prevalent type of secondary CRS.

6. Epidemiology and pathophysiology

CRS poses a significant impact on the patients’ life quality, and due to its significant
prevalence in the general population, CRS is also considered a burden on the economy. In the past,
CRS was treated mostly with antibiotics since it was believed that improper treatment of acute
rhinosinusitis led to the development of chronic rhinosinusitis. In recent years, it has become
evident that there are several environmental variables that interact with the host immune system
to cause CRS. In contrast to the discrete, self-limited, pathogen-directed response associated with
normal host defense, the inflammatory response in CRS is aberrant and directed towards a number
of poorly understood targets. As a result of the varying nasal mucosal inflammation's in intensity
and pattern, the clinical phenotype of patients is also highly diverse.

7. Predisposing factors

Since CRS is a multifactorial disease, multiple interactions between host and environment
have been intricated in its pathophysiology. For a clearer understanding, predisposing factors have
been separated in two categories.

3.3 Host-related predisposing factors
3.3.1 Atopy
Atopy has long been investigated in connection with CRS. Currently, reports are
conflicting, without clear relation of causality, but with very interesting theories and explanations.
3.3.2 Lower airway disease including asthma
Association between CRS and asthma is generally acknowledged and has been explained
through the Global Airway Disease concept. Also, correlation of CRS with other lower airway
diseases has been investigated.
3.3.3 Non-steroidal anti-inflammatory drug (NSAID)- exacerbated
respiratory disease (N-ERD)
Non-steroidal anti-inflammatory drug-exacerbated respiratory disease (N-ERD) is another highly
researched entity and has been clearly proven to influence the clinical presentation of CRS.
3.3.4 Immune deficiencies
A subject still not clearly elucidated is represented by immune deficiencies. Even though
it has been proven that patients with recalcitrant CRS forms often associate an immune deficiency,
extensive research is still required for clearly delineating all the mechanisms.

3.3.5 Gastro-oesophageal reflux disease
The relationship between CRS and gastro-oesophageal reflux disease (GORD) has long
been debated. Detection of intranasal Helicobacter pylori and a higher prevalence of acid reflux in
CRS patients are arguments in favour of this association. However, the arguments are insufficient
for GORD to be considered a direct causal element.
3.3.6 Nasal anatomic variations



Nasal anatomic variations represent a subject with discordant information in literature
regarding the association with CRS, hence present arguments against and in favor are presented
on the matter.

3.3.7 Secondary ciliary dyskinesia

When investigating the molecular mechanisms of CRS, ciliary movements play a crucial
role, and a multitude of authors consider secondary ciliary dyskinesia to stand at the foundation
of CRS pathogenesis.

3.3.8 Obesity

Both obesity and metabolic syndrome have been associated with a pro-inflammatory

state, and consequently are considered predisposing factors for development of CRS.
3.3.9 Serum vitamin D

Low serum levels of Vitamin D have been observed in CRS patients, with significant and

valuables studies on the matter sustaining this connection.

3.4 Environmental predisposing factors

3.2.1 Smoking and pollution
Exposure to toxic cigarette smoke compounds has clearly been proved as a predisposing
factor. Moreover, a dose-dependent exposure is generally accepted, with the disease being
amplified the more packs-year the patient smokes. As far as pollution is concerned, a multitude of
very pertinent studies have emerged following the horrible events of World Trade Center, where
CRS has been significantly higher in firefighters exposed to dust after the attacks.
3.2.2 Alcohol consumption
Acting as an inducer of nasal and bronchial hyperresponsiveness, alcohol is also considered a
predisposing factor in the development of CRS.
3.2.3 Microbiome
Due to the limited research populations and varied experimental procedures, the
significance of the sinonasal microbiome in CRS is not well understood, and the intricate interplay
between the local immune system and bacteria is also unknown. Studies to date have not been able
to establish a connection between changes in the microbiome and the development of CRS.
However, biofilms are clearly linked to difficult-to-treat CRS and persistent mucosal inflammation.
Moreover, the relation between CRS and fungal infections has long been investigated, and more
recently, viruses have been looked into, but without clear relation with the pathogenesis.
3.2.4 Genetic implications
Genetic research aims to pinpoint precise differences in gene structure that either
predispose to or directly cause a certain illness. In the beginning, genetic research sought to
identify exact gene mutations that would define specific phenotypes and provide light on all
etiologic processes associated with chronic rhinosinusitis that were yet unknown. Multiple genetic
variables can enhance the host vulnerability to an environmental stimulus rather than a single
gene mutation explaining specific inflammatory processes. Epigenetic research, an area of study
that has identified the mechanisms through which environmental factors may affect certain gene
activity, added complexity to the situation. Epigenetic regulation means that exposure to specific
environmental stimuli might cause a new variant in gene function to manifest. In the last decade,
attention has been directed towards microRNAs (miRNAs), 18-25 nucleotides long non-coding
RNAs that regulate gene expression by either blocking the translation or inducing degradation of
target mRNA.
Extensive research has focused on expression levels of different miRNAs in tissues of CRS
patients compared to controls, resulting in a myriad of variations. The most important microRNA
in relation with CRS are discussed, as well as their most important mechanisms of action.

8. Diagnostic work-up and treatment options



4.1 History

Most important differences in clinical presentation between the two main CRS subtypes
addressed in the present research, odontogenic rhinosinusitis and chronic rhinosinusitis with
nasal polyps.

8.2 Health-related quality-of-life (HRQOL) measures
In order to quantify patients' subjective experiences, tools or questionnaires called
patient reporting outcome measures (PROMs) were developed and validated using
certain approaches. PROMs represent an important component of patient evaluation and
follow-up.

4.3 Nasal endoscopy
Nasal endoscopy represents an essential part of patient evaluation and is essential in diagnosis
and as well in postoperative surveillance.

4.6 Imaging studies
Computed Tomography scan represents the gold standard when it comes to evaluation of CRS
patients. Moreover, there are generally acknowledged scales for quantifying CRS extension on CT
scans.

4.5 Treatment options for CRS

In order to provide a clear explanation of patient evaluation and importance of prognostic
factors, a short presentation of treatment options is included.

PERSONAL CONTRIBUTION

Study I. Role of Endoscopic Sinus Surgery and Dental Treatment in the
Management of Odontogenic Sinusitis Due to Endodontic Disease and
Oroantral Fistula

The aim of this study was to highlight the role of endoscopic sinus surgery in the treatment
of odontogenic sinusitis. Moreover, a special subtype of ODS was investigated, the type associating
oro-antral fistula. Records of patients with ODS were reviewed. Group one consisted of patients
with ODS caused by periapical pathology undergoing either endoscopic sinus surgery (ESS) or
dental treatment. Resolution of ODS was considered treatment success and was compared
between the two treatment strategies. Group two included patients with ODS and associated
chronic oroantral communication. Time to healing was compared between patients undergoing
OAF closure alone versus patients receiving associated ESS, using the Log-Rank test to correlate
Kaplan-Meier curves. 25 patients from a total of 45 in group one underwent dental treatment
alone, and 20 opted for exclusive ESS treatment. The failure rate was 40% for patients treated with
ESS compared to 4% (one patient) for dental treatment. ODS resolved in all patients in the second
group, but the mean time to healing was half (10 days) when ESS was complementary to OAF
closure. In conclusion, the present study represents the first estimator of the role ESS plays in OAF
treatment. Nonetheless, it provides proof of the importance of first addressing dental problems in
odontogenic sinusitis.

Study II. Impact of depression on the outcomes of endoscopic sinus surgery



The purpose of this study was to assess the relation between depression/anxiety and personal
perception of CRS impact on patients. Data was collected prospectively, and a total of 71 patients
filled-our standardized depression and nasal symptom questionnaires before undergoing surgical
treatment and at 6 months follow-up consultation.

Interestingly, depression does not affect how well a patient with nasal polyposis improves after
surgery. Even though patients with depression present higher symptom scores, the improvement
score after surgery is similar with patients who don’t present depression. However, patients with
more severe depression don't always appear to abide by this rule, since they tend to not present
improvement of nasal symptoms, or even have worse nasal symptoms after surgery. It would be
interesting to do more research with a more accurate stratification and a larger patient population.
On the other hand, we believe the information provided is sufficient to suggest screening for
depression in individuals with this condition.

Study III. MicroRNAs: Potential Biomarkers of Disease Severity in Chronic
Rhinosinusitis with Nasal Polyps

Chronic rhinosinusitis with nasal polyps (CRWNP) has multiple clinical presentations, and
predictors of successful treatment are correlated to different parameters. Differentially expressed
microRNAs in nasal polyps emerge as possible facilitators of precise endotyping in this disease.
We aimed to evaluate the correlation between the clinical parameters of CRSWNP and two
different microRNAs. The expression of miR-125b and miR-203a-3p in nasal polyps (n = 86) and
normal nasal mucosa (n = 20) was determined through microarray analysis. Preoperative workup
included CT scan, nasal endoscopy, blood tests, symptoms and depression questionnaires.

MiR-125b showed significant overexpression in NP compared to the normal nasal mucosa.
MiR-125b expression levels were positively and significantly correlated with blood eosinophilia
(p = 0.018) and nasal endoscopy score (p = 0.021). Although high CT scores were related to miR-
125b overexpression, the correlation did not reach statistical significance. MiR-203a-3p was
underexpressed in nasal polyps and was significantly underexpressed in CRSWNP patients with
environmental allergies. In conclusion, both miR-125b and miR-203a-3p are potential biomarkers
in CRSWNP. miR-125b also correlates with the clinical picture, while miR-203a-3p could help
identify an associated allergy.

Study IV. MiR-125b is a potential predictor of nasal polyp recurrence

Despite advances in surgical techniques, rates of recurrence after endoscopic sinus
surgery (ESS) for chronic rhinosinusitis with nasal polyps (CRSWNP) remain high and difficult to
predict. This study aimed to evaluate the potential role of microRNA 125b (miR-125b) in
predicting disease evolution following ESS. We conducted a prospective study including patients
undergoing first ESS for CRSWNP in our department between January 2020 and November 2021.
We determined miR-125b levels from nasal polyps and pursued a standardized follow-up for a
minimum of 18 months for each patient. A clear, robust relation between nasal polyp control
evaluated through objective measures and miR-125b values was observed. This finding indicates
the potential role of miR-125b in predicting the course of the disease following ESS.

Study V. Artificial intelligence model predicts nasal polyp recurrence

The possibility of predicting chronic rhinosinusitis with nasal polyps (CRSwWNP) disease
course through Artificial Intelligence is evaluated. We prospectively included patients undergoing
first endoscopic sinus surgery (ESS) for nasal polyposis. Preoperative (demographic data, blood



eosinophiles, endoscopy, Lund-Mackay, SNOT-22 and depression PHQ scores) and follow-up data
was standardly collected. Outcome measures included SNOT-22, PHQ-9 and endoscopy POSE
scores and two different microRNAs (miR-125b, miR-203a-3p) from polyp tissue. Based on POSE
score, three labels were created (control: 0-7; partial control: 8-15; or relapse: 16-32). Patients
were divided into train and test groups and using Random Forest and Decision Tree, were
developed algorithms for predicting ESS related outcomes. Based on data collected from 85
patients, the proposed Machine Learning-approach predicted whether the patient would present
control, partial control or relapse of nasal polyposis at 18 months following ESS. The algorithm’s
accuracy varied between 69.23% for non-invasive input parameters and 84.62% when microRNAs
were also included. Additionally, miR-125b significantly improved the algorithm’s accuracy and
ranked as one of the most important algorithm variables. We propose a Machine Learning
algorithm which could revolutionize prediction of disease course in CRSwNP.

General conclusions

10. Even though ESS is an important tool in treating odontogenic sinusitis, addressing dental
problems in paramount.

11. Collaboration between otolaryngologists and dental care providers is essential in the
treatment of ODS.

12. ESS reduces failure rates of OAF closure and plays a significant role in speeding its
recovery

13. Screening for depression in CRS patients is a viable option due to the impact it has on
postoperative outcomes.

14. Successful treatment of CRS could be beneficial on patients’ psychological state.

15. miR-125b is significantly overexpressed and miR-203a-3p underexpressed in nasal
polyps compared to normal nasal mucosa.

16. miR-203a-3p is correlated with presence of environmental allergies in CRSwNP patients.

17. Machine learning can provide valuable predictions of disease progression following ESS
in patients with CRSWNP.

18. miR-125b increases the accuracy of the machine learning prediction algorithm when
added to clinical parameters.

19. miR-125b could serve as a biomarker of disease severity and predictor of disease
recurrence in CRSwWNP
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