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Cuvinte cheie: stres oxidativ, specii reactive ale oxigenului, carcinogeneza,
laringe, hipofaringe.

Lucrarea este structuratd in doud parti: partea generald si partea speciala.

1. Partea generali este alcatuitd din doua capitole.

Primul capitol prezintd date generale despre stresul oxidativ, speciile reactive ale
oxigenului (SRO), sursele endogene si exogene de generare a acestora, principalele
sisteme antioxidante enzimatice, respectiv nonenzimatice, rolul SRO 1n cadrul proceselor
biologice normale, reactiile SRO cu macromoleculele endogene.

Capitolul al doilea prezinta stadiul actual al cunoasterii in ceea ce priveste
implicarea SRO 1in procesul de carcinogeneza.

2. Partea speciald este alcatuitda din cinci capitole. Capitolul trei prezinta
metodologia cercetdrii, capitolele patru, cinci §i sase prezinta cele trei studii efectuate, iar
capitolul sapte, concluziile finale.

CAPITOLUL 3

METODOLOGIA CERCETARII

Introducere:

Cancerul de laringe si hipofaringe reprezinta una dintre patologiile neoplazice cel
mai frecvent intalnite in ORL.

Toate studiile epidemiologice efectuate la nivel mondial confirmad cd fumatul
ramane principalul factor de risc in aparitia acestui tip de cancer.

S-a demonstrat cad o mare parte a compusilor constituenti ai fumului de tigara
posedd activitate oxidantd, prin aceasta fiind implicati in initierea §i promovarea
leziunilor oxidative specifice.Aceste leziuni, determinate sub actiunea speciilor reactive
ale oxigenului (SRO), afecteaza lipidele, proteinele si acizii nucleici. Evaluarea acestor
leziuni oxidative precum si a importantei lor in carcinogeneza indusa de fumul de tigara
reprezinta o tema de cercetare majora a zilelor noastre.

Ipoteza conform careia speciile reactive ale oxigenului (SRO) ar juca un
important rol in carcinogeneza a castigat o multitudine de adepti in ultima perioada, fiind
argumentatd de numeroase studii. S-a dovedit cd@ acesti radicali liberi posedd
caracteristicile unor adevarati carcinogeni. In initierea procesului de carcinogenezi, SRO
pot actiona direct prin leziunile produse asupra acizilor nucleici, proteinelor si lipidelor
membranare, sau indirect prin produsii finali rezultati din metabolismul oxidativ.

In ceea ce priveste cancerele ciilor aero-digestive superioare, nu existi foarte
multe date publicate in literaturd. In cazul localizarilor laringiene si faringiene, dupi o
primd perioada de preocupdri in acest sens la mijlocul anilor 90, in ultimii ani au fost
publicate o serie de studii in care se incearca dovedirea implicarii stresului oxidativ in
etio-patogenia acestor cancere. La aceasta a contribuit si perfectionarea tehnicilor de
evaluare a parametrilor stresului oxidativ. Introducerea unor metode moderne care permit
inclusiv monitorizarea directd a generdrii de radicali liberi (chemiluminescenta,
spectrofluorimetrie, rezonanta electronica de spin, etc) vor permite evaluarea cu si mai
mare acuratete a rolului pe care SRO 1l joaca in carcinogeneza laringiand si faringiana.

Ipoteza de lucru: Prin aceastd cercetare ne-am propus sd evaludm parametrii
stresului oxidativ la pacientii cu cancere de laringe si hipofaringe. In acest scop am
efectuat doua studii de tip prospectiv, case-control:



- determinarea statusului oxidativ la nivelul tesuturilor tumorale laringiene, si
corelatiile acestuia cu o serie de parametri clinici si histopatologici;
- determinarea statusului oxidativ la nivelul serului acestor pacienti;

Am efectuat si un studiu experimental pe animale de laborator in care am cautat
sd demonstrdm cd expunerea cronicd la fum de tigara determina o hiperproductie de SRO
la nivelul tesuturilor laringiene. In plus, prin administrarea unor substante cu proprietiti
antioxidante dovedite, am evaluat posibilele efecte protective ale acestora in prevenirea
leziunilor oxidative induse la nivel laringian de expunerea la fumul de tigara.

Practic, ipoteza care ne-a condus in elaborarea acestei cercetari a fost urmatoarea:

- expunerea cronicd la fum de tigara determind o generare marcatd de SRO la
nivelul tesuturilor laringiene

- aceastda hiperproductie de SRO este capabild sd initieze leziunile oxidative
caracteristice asupra acizilor nucleici, lipidelor membranare si proteinelor

- leziunile oxidative, cuplate cu modularea proceselor de semnalizare intra- si
intercelulare, precum si cu efectele de potentare a actiunii altor carcinogeni,
contribuie la initierea procesului de carcinogeneza locala

- evaluarea status-ului oxidativ al pacientilor cu cancer laringian, precum s§i a
variatiilor parametrilor stresului oxidativ in evolutia tumorala, atat la nivel tisular
cat si la nivel seric, ar aduce dovezi suplimentare cu privire la implicarea acestora
in carcinogeneza laringiana.

Analiza statistica a datelor:

Calculul statistic a fost realizat cu ajutorul programelor EXCEL si SPSS for
Windows, editia 10.

Compararea mediilor a fost facutd cu ajutorul testului t (Student’s test) pentru
variabilele continue, intre probele tisulare tumorale si probele martor, intre pacienti si
martori, precum si Iintre diferitele subgrupuri formate din randul pacientilor. Am
considerat semnificativa diferenta intre diversele medii atunci cand valoarea lui p a fost
mai mica de 0.05.

Diferentele dintre mediile obtinute pentru radicalii liberi In grupul de pacienti si
grupul martor, pentru anumite variabile (de exemplu prezenta sau absenta fistulei), au
fost analizate cu ajutorul testului ANOVA din programul SPSS 10.

Si in cazul testului ANOVA valoarea lui p mai mica de 0.05 a fost considerata
drept semnificativa.

Am folosit aceste doud teste parametrice (testul Student si analiza de varianta
ANOVA) datorita faptului ca datele obtinute au urmat o distributie ,,normala”, verificata
cu ajutorul testului Kolmogorov-Smirnov din programul SPSS 10 for Windows.

Coeficientul de corelatie Pearson a fost folosit pentru a analiza relatiile liniare
dintre diversele variabile din studiu.

CAPITOLUL 4

PRODUSII PEROXIDARII LIPIDICE SI PROTEICE SI CAPACITATEA
ANTIOXIDANTA TOTALA IN TESUTURILE TUMORALE ALE
PACIENTILOR CU CANCERE ALE LARINGELUI SI HIPOFARINGELUI

1. Materialul si metoda

1.1. Alcatuirea lotului de pacienti

Lotul de pacienti a fost compus din 127 de subiecti.



Criterii de includere: diagnostic histopatologic de carcinom epidermoid
cheratinizant/necheratinizant, documentat prin buletin de examinare histopatologica;
localizarea tumorii: laringe/hipofaringe; interventia chirurgicald efectuata in Clinica ORL
Cluj-Napoca.

Criterii de excludere: chimio/radioterapie efectuatd anterior tratamentului
chirurgical in scop curativ; alte localizari tumorale; alte rezultate histopatologice, in afara
carcinomului epidermoid.

Protocolul de evaluare clinica si paraclinica al pacientilor este expus pe larg in
capitolul 5 al tezei.

Examinarile probelor bioptice si ale pieselor operatorii au fost efectuate la
Laboratorul de Anatomie Patologica al Spitalului Clinic Judetean de Urgentd Cluj-
Napoca.

Stadializarea tumorala s-a efectuat conform clasificarii AJCC (American Joint
Committee on Cancer) 2002.

Am inclus in studiu pacienti aflati in toate cele patru stadii tumorale.

1.2. Protocol de recoltare probe tisulare

La toti pacientii, indiferent de tipul interventiei chirurgicale efectuate
(laringectomie totald, laringectomie partiald, microlaringoscopie directd suspendata
practicata Tn scop bioptic sau curativ — cordectomie endoscopicd), s-au recoltat cate doua
probe tisulare. O proba a fost prelevata de la nivelul formatiunii tumorale. La distanta de
periferia formatiunii s-a recoltat prin excizie un fragment de mucoasa (martorul din tesut
sanatos).

Ambele probe (tumord si martor) au fost plasate in recipiente diferite, fara
adaugare de formol, si pastrate in congelator la -80°C pana la momentul prelucrarii in
laboratorul de stres oxidativ al catedrei de Fiziologie.

Din cele doud probe de tesut s-au efectuat urmatoarele determinari: proteina
carbonilatd (PC), capacitatea de donori de hidrogen (DH), malondialdehida libera (MDA)
si peroxizii lipidici (PL).

Toate aceste determindri au fost efectuate in cadrul laboratorului de stres oxidativ
al catedrei de Fiziologie.

Metodele utilizate pentru determinarea celor patru parametri din omogenatele
tisulare sunt expuse pe larg in cadrul capitolului 5.

2. Rezultate si discutii:

Peroxidarea lipidelor si proteinelor este la un nivel mai ridicat in tesutul tumoral
laringian comparativ cu tesutul adiacent liber de tumord, diferenta nefiind insa
semnificativa statistic.

Capacitatea antioxidanta totald la nivelul tesutului tumoral laringian este
semnificativ crescutd comparativ cu tesutul martor.

In stadiile precoce (1 si 2) se constati o diferenta semnificativa statistic a valorilor
produsilor de peroxidare lipidicd determinati din probele de tesut tumoral, comparativ cu
probele martor, valorile fiind mai mari la nivelul tesuturilor tumorale.

In stadiile avansate (3 si 4) valorile produsilor de peroxidare lipidica din tesutul
martor tind sd egaleze si chiar sd depaseascd valorile obtinute din tesutul tumoral, in
paralel cu o capacitate antioxidantd crescuta, existand o corelatie moderat semnificativa
cu grading-ul infiltratului inflamator peri-tumoral.



Acest model de evolutie al peroxidarii lipidice si al capacitatii antioxidante la
nivel tumoral confirma datele publicate si de alti autori care au demonstrat niveluri
scazute ale peroxidarii lipidice 1n stadiile tumorale avansate (3 si 4).

Diminuarea semnificativa a peroxidarii lipidice in stadiile avansate tumorale, in
combinatie cu o capacitate antioxidanta totald crescutd, ar facilita proliferarea celulara
tumorald, conferind celulelor tumorale un avantaj selectiv de crestere comparativ cu
celulele tesuturilor normale adiacente.

Practic, putem presupune ca celulele tumorale se adapteaza conditiilor metabolice
speciale generate de stresul oxidativ si folosesc capacitatea antioxidantd marcatd ca pe un
mecanism protectiv prin care peroxidarea lipidica si proteica este diminuatd semnificativ
in stadiile avansate tumorale, prin aceasta facilitdind invazia si progresia leziunilor
canceroase.

CAPITOLUL 5

PRODUSII PEROXIDARII LIPIDICE SI PROTEICE SI CAPACITATEA
ANTIOXIDANTA TOTALA IN SERUL PACIENTILOR CU CANCERE ALE
LARINGELUI SI HIPOFARINGELUI

1. Materialul si metoda

1.1. Alcatuirea loturilor de studiu

Cercetarea a fost efectuatd pe un lot de 57 de pacienti, comparativ cu un lot
martor alcatuit din 30 de subiecti sanatosi.

Criterii de includere in lotul de pacienti: diagnostic histopatologic de carcinom
epidermoid cheratinizant sau necheratinizant, documentat prin buletin de examinare
histopatologica; localizarea tumorala: laringe si hipofaringe; stadializarea tumorala: 3 si
4; interventia chirurgicald efectuata in Clinica ORL Cluj-Napoca; absenta unor afectiuni
inflamatorii cronice, a diabetului zaharat, precum si a consumului zilnic de droguri
continand substante cu potential anti-oxidant.

Criterii de excludere: chimio/radioterapie efectuatd anterior tratamentului
chirurgical in scop curativ; alte localizdri tumorale; alte rezultate histopatologice, cu
exceptia carcinomului epidermoid.

Din lotul de pacienti, 54 erau fumatori (afirmativ in medie 10-20 de tigari pe zi).

Lotul martor a fost alcatuit din 30 subiecti sdnatosi, varsta medie si repartitia pe
sexe fiind apropiate de valorile lotului de pacienti. La acesti subiecti s-a urmarit de
asemenea dovedirea absentei unor afectiuni inflamatorii cronice, a diabetului zaharat,
precum si a consumului zilnic de droguri contindnd substante cu potential anti-oxidant.
26 de pacienti din lotul martor au fost fumatori (afirmativ in medie 10-20 de tigari pe zi).

S-a Incercat obtinerea unui procent relativ apropiat de 100% de fumatori in
directe pro-oxidante a expunerii cronice la fumul de tigara.

Protocolul de evaluare clinicd si paraclinicd a pacientilor este expus pe larg in
capitolul 6 al tezei.

Examinarile probelor bioptice si al pieselor operatorii au fost efectuate la
Laboratorul de Anatomie Patologica al Spitalului Clinic Judetean de Urgentd Cluj-
Napoca.

Stadializarea tumorald s-a efectuat conform clasificarii AJCC (American Joint
Committee on Cancer) 2002.



1.2. Protocol de recoltare probe

La toti cei 57 de pacienti s-au recoltat cate 10 ml sange venos in vacuutainere,
fara adaugare de anticoagulant. Recoltarea s-a efectuat n ziua premergatoare interventiei
chirurgicale, sau dimineata imediat pre-operator. Sangele astfel recoltat a fost transportat
imediat la laboratorul de stres oxidativ al catedrei de Fiziologie, unde a fost centrifugat
10 minute la 1000g, la temperatura de 4°C. Serul separat prin procesul de centrifugare a
fost congelat la -80°C (proba 1).

A doua probda a fost recoltatd de la acelasi pacient la doud saptaimani de la
efectuarea interventiei chirurgicale, urmandu-se acelasi protocol (proba 2).

1.3. Protocol de efectuare a determinarilor parametrilor stresului oxidativ

Din probele de ser 1 si 2 s-au efectuat urmatoarele determinari: proteina
carbonilata (PC), capacitatea de donori de hidrogen (DH), malondialdehida libera (MDA)
si peroxizii lipidici (PL).

Metodele utilizate pentru determinarea celor patru parametri din ser sunt expuse
pe larg in cadrul capitolului 6.

Acelasi protocol de recoltare a sangelui si de determinare a celor patru parametri
ai stresului oxidativ s-a aplicat si in cazul subiectilor sanatosi, la care s-a recoltat doar o
singura proba din singe.

A fost efectuat si un studiu clinic pe lotul de 57 pacienti operati, ludndu-se in
calcul urmatorii parametri: varstad, sex, localizarea tumorii (laringe, hipofaringe),
rezultatul histopatologic, grading-ul de diferentiere, stadializarea pTNM, aparitia in
evolutia postoperatorie a fistulelor faringo-cutanate.

2. Rezultate si discutii

Valorile produsilor finali ai peroxidarii lipidice sunt la niveluri semnificativ
crescute in serul pacientilor cu cancere ale laringelui si hipofaringelui comparativ cu
martorii sanatosi.

Peroxidarea proteinelor prezintd de asemenea valori semnificativ mai mari,
fenomen evidentiat in premiera prin acest studiu.

Capacitatea antioxidanta totala este diminuata semnificativ in serul pacientilor cu
cancere ale laringelui si hipofaringelui comparativ cu martorii sanatosi.

Efectuarea interventiei chirurgicale radicale are drept rezultat o diminuare
semnificativa a nivelurilor produsilor finali ai peroxidarii lipidice si proteice, asociat cu o
crestere semnificativa a capacitatii antioxidante a serului.

Aparitia fistulelor faringo-cutanate in evolutia post-operatorie influenteaza
semnificativ valorile parametrilor stresului oxidativ, prin generarea unei surse
suplimentare de dezechilibru intre agentii pro-oxidanti si sistemele de protectie anti-
oxidante ale organismului.

CAPITOLUL 6

STUDIU EXPERIMENTAL ASUPRA LEZIUNILOR OXIDATIVE
PROVOCATE LA NIVELUL LARINGELUI DE EXPUNEREA PRELUNGITA
LA FUMUL DE TIGARA

1. Materialul si metoda

1.1. Alcatuirea loturilor

Studiul a fost efectuat in cadrul laboratorului de Fiziologie Experimentald al
catedrei de Fiziologie a UMF ,,Iuliu Hatieganu” Cluj-Napoca.



Animalele de laborator au fost procurate de la Biobaza UMF.

Am inclus in studiu 30 de sobolani rasa Wistar, de sex masculin. In timpul
desfasurarii studiului animalele au fost pastrate in conditii standard, cu acces liber la
hrana si apa. Temperatura camerei de pastrare a animalelor a fost de 23 + 2° C, cu o
umiditate relativa de 45% si un ciclul circadian zi-noapte de 12 ore.

Dupa cinci zile de aclimatizare, animalele au fost Tmpartite randomizat in trei
grupuri, fiecare grup fiind alcatuit din zece animale.

Grupul A a fost constituit din zece sobolani care au fost expusi la fum de tigara pe
o perioada de sase sdptamani. Expunerea s-a realizat intr-o camerd de fum special
conceputd. Am furnizat un numar de patru tigarete per animal per zi intr-un volum de 0,5
metri cubi de aer. Durata expunerii a fost de o ora pe zi. Pentru producerea fumului am
utilizat o tigareta comerciala cu filtru, 74 mm, avand un continut de gudroane de 10 mg,
respectiv un continut de nicotind de 0,9 mg.

Grupul B a fost constituit din zece sobolani, care au fost de asemenea expusi la
fumul de tigard timp de sase sdptamani, in aceleasi conditii ca si animalele din grupul A.
In plus, sobolanii din acest grup au primit zilnic o dozi din preparatul Selen E-forte.
Doza administrata a fost de 0,1 ml/200 mg animal, calea de administrare fiind injectarea
subcutana.

Preparatul Selen E-forte este un medicament veterinar utilizat pentru tratamentul
si preventia deficientelor de vitamina E si seleniu. Compozitia: 1 ml solutie preparat
Selen E-forte contine 150 mg l-tocopherol acetat si 0,5 mg seleniu in solutie apoasa
stabilizata. Producator: Richter Pharma, C. Richter Gesmbh & Co KG, Wels-Austria.

Grupul C, alcatuit tot din zece sobolani, a servit drept lot martor.

1.2. Protocol de recoltare probe

La incheierea celor sase saptamani, toate animalele au fost anesteziate, dupa care
s-au recoltat esantioane de sange venos de la nivelul sinusului retro-orbitar.

S-au recoltat cate 10 ml de sidnge venos In vacuutainere, fara adaugare de
anticoagulant. Sangele astfel recoltat a fost transportat imediat la laboratorul de stres
oxidativ al catedrei de Fiziologie, unde a fost centrifugat 10 minute la 1000g, la
temperatura de 4°C. Serul separat prin procesul de centrifugare s-a congelat la -80°C,
probele urmand a fi prelucrate ulterior.

Dupa recoltarea probelor de sange, s-a efectuat extirparea laringelui. Piesa de
laringectomie totald a fost sectionata in doud jumatati.

Un hemilaringe a fost plasat in recipiente cu formol si transportat la Laboratorul
de Anatomie Patologica al Spitalului Clinic Judetean de Urgenta Cluj-Napoca, in vederea
efectudrii examinarilor histopatologice.

Hemilaringele restant a fost imersat in solutie de ser fiziologic la temperatura de
0°C si transportat in cel mai scurt timp la laboratorul de stres oxidativ al catedrei de
Fiziologie.

1.3. Protocol de efectuare a determindarilor parametrilor stresului oxidativ

Tesuturile laringiene au fost procesate imediat, fard depozitare, in vederea
evaludrii si cuantificirii productiei locale de specii reactive ale oxigenului (SRO). In
acest scop am utilizat ca metodd de determinare chemiluminescenta amplificatd cu
luminol.

Masurdtorile au fost efectuate utilizand un spectrofluorimetru marca Perkin Elmer
LS45, in prezenta a 0,2 mmol/L luminol. Timpul de expunere a fost cronometrat la 5



minute. Expunerea s-a efectuat in solutie PBS (Phosphate buffer saline), avand pH-ul de
7,4. Masuratorile au fost obtinute la un interval de cinci secunde, dupa care s-a aplicat
corectia pentru greutatea tisulara. Exprimarea rezultatelor s-a efectuat in unitati rlu/mg
tesut (relative light units per milligram of tissue).

Din probele de ser s-au efectuat urmatoarele determindri: proteina carbonilatd
(PC), capacitatea de donori de hidrogen (DH), malondialdehida libera (MDA) si peroxizii
lipidici (PL).

Metodele utilizate pentru determinarea celor patru parametri din ser sunt expuse
pe larg in cadrul capitolului 7.

2. Rezultate si discutii:

Nivelurile speciilor reactive ale oxigenului (SRO) au fost mai mari la grupul A
(92,3 + 24,3 rlU/mg), comparativ cu lotul martor C (53,5 = 19,8 rlU/mg) , diferentele
fiind semnificative statistic (p = 0,001).

Nivelurile SRO la grupul B (64,7 £ 21,8 rlU/mg) au fost mai mici comparativ cu
nivelurile obtinute la grupul A (92,3 + 24,3 rlU/mg), diferenta fiind de asemenea
semnificativa statistic (p = 0,01). Comparativ cu lotul martor, valorile au fost cu putin
mai mari, fara a avea Insd semnificatie statisticd. Aceste date sugereaza ca administrarea
combinatiei de vitamina E i seleniu ar putea avea un rol protector fata de generarea SRO
la nivelul tesuturilor laringiene ale animalelor de laborator sub actiunea expunerii la
fumul de tigara.

Timpul relativ scurt de expunere (de doar sase saptdmani) nu permite si aparitia
leziunilor histopatologice pre-neoplazice si/sau neoplazice in laringele recoltat de la
animalele de laborator

Determinarea parametrilor stresului oxidativ in serul animalelor de laborator
expuse la fum de tigara relevd de asemenea un pattern oxidativ caracteristic, cu
augmentarea semnificativd a proceselor de peroxidare lipidica si proteicd, asociat cu o
capacitate antioxidantad totald mai ridicata, probabil ca si rdspuns al organismului la
generarea crescutd de SRO.

CAPITOLUL 7
CONCLUZII FINALE

1. Cancerul laringian si hipofaringian reprezintd una dintre cele mai frecvente
patologii neoplazice ale specialitatii noastre.

2. Asa cum rezultd din toate studiile epidemiologice efectuate la nivel mondial,
fumatul ramane principalul factor de risc implicat 1n aparitia acestui tip de cancer.

3. Studiul nostru confirma faptul ca expunerea cronica la fum de tigara este asociata
cu o hiperproductie de specii reactive ale oxigenului la nivelul tesuturilor
laringiene ale animalelor de laborator.

4. Un aport suplimentar de vitamina E si seleniu determind reducerea semnificativa
a generarii de SRO la nivelul tesuturilor laringiene.

5. Utilizarea combinatd a acestor doud substante cu importante proprietati
antioxidante ar oferi un efect protectiv tesuturilor laringiene fatd de leziunile
oxidative induse de productia exageratd de SRO sub actiunea expunerii cronice la
fumul de tigara.

6. Extrapolarea acestor rezultate la specia umand necesitd studii epidemiologice
ulterioare care sa confirme acest potential beneficiu.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Determinarea parametrilor stresului oxidativ in serul animalelor de laborator
expuse la fum de tigard relevd de asemenea un pattern oxidativ caracteristic, cu
augmentarea semnificativa a proceselor de peroxidare lipidicd si proteica, asociat
cu o capacitate antioxidantd totala mai ridicata, probabil ca si raspuns al
organismului la generarea crescuta de SRO.

Aceste date confirma faptul ca expunerea la fumul de tigara este un factor
important de generare a unui dezechilibru Intre productia de specii reactive ale
oxigenului si activitatea sistemelor protectoare antioxidante, consecinta fiind
aparitia leziunilor de tip oxidativ.

Pacientii cu carcinoame epidermoide ale laringelui si hipofaringelui prezintd un
pattern oxidativ caracteristic atat la nivel tisular cat si la nivelul serului.
Peroxidarea lipidelor si proteinelor este la un nivel mai ridicat in tesutul tumoral
laringian comparativ cu tesutul adiacent liber de tumord, diferenta nefiind insa
semnificativa statistic.

Capacitatea antioxidanta totald la nivelul tesutului tumoral laringian este
semnificativ crescutd comparativ cu tesutul martor.

In stadiile precoce (1 si 2) se constati o diferentd semnificativa statistic a valorilor
produsilor de peroxidare lipidicd determinati din probele de tesut tumoral,
comparativ cu probele martor, valorile fiind mai mari la nivelul tesuturilor
tumorale.

In stadiile avansate (3 si 4) valorile produsilor de peroxidare lipidica din tesutul
martor tind sa egaleze si chiar sd depdseasca valorile obtinute din tesutul tumoral,
in paralel cu o capacitate antioxidantd crescutd, existdnd o corelatie moderat
semnificativa cu grading-ul infiltratului inflamator peri-tumoral.

Acest model de evolutie al peroxidarii lipidice si al capacitatii antioxidante la
nivel tumoral confirmd datele publicate si de alti autori care au demonstrat
niveluri scazute ale peroxidarii lipidice in stadiile tumorale avansate (3 si 4).
Valorile produsilor finali ai peroxidarii lipidice sunt la niveluri semnificativ
crescute in serul pacientilor cu cancere ale laringelui si hipofaringelui comparativ
cu martorii sanatosi.

Peroxidarea proteinelor prezintd de asemenea valori semnificativ mai mari,
fenomen evidentiat in premiera prin acest studiu.

Capacitatea antioxidanta totald este diminuata semnificativ in serul pacientilor cu
cancere ale laringelui si hipofaringelui comparativ cu martorii sanatosi.

Datele obtinute confirmd un pattern tipic oxidativ la pacientii cu carcinom
laringian  §i hipofaringian (productie marita de SRO ilustratd prin valorile
crescute ale produsilor peroxidarii lipidice si proteice, asociat cu o diminuare a
capacitatii antioxidante totale).

Efectuarea interventiei chirurgicale radicale are drept rezultat o diminuare
semnificativa a nivelurilor produsilor finali ai peroxidarii lipidice si proteice,
asociat cu o crestere semnificativa a capacitatii antioxidante a serului.

Datele obtinute sustin ideea conform careia stresul oxidativ joacad un rol important
in carcinogeneza laringiana si hipofaringiana.
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The thesis is composed of two parts: a general section and a special section.

1. The general section has two chapters.

The first chapter presents general data regarding oxidative stress, the reactive
oxygen species (ROS), their endogenous and exogenous sources, the main antioxidative
enzymatic and non-enzymatic systems, the role of ROS in the normal biological
processes, the ROS reactions with endogenous macromolecules.

The second chapter presents the state of the knowledge of the ROS implication in
carcinogenesis.

2. The special section includes five chapters. The third chapter is the research
methodology, chapters four, five and six present the three studies carried out, while
chapter seven contains the final conclusions.

CHAPTER 3

RESEARCH METHODOLOGY

Introduction

Laryngeal and hypopharyngeal cancers are among the most frequent ENT
malignancies.

All the epidemiological studies carried out worldwide confirm that smoking
remains the main risk factor for this type of neoplasms.

It has been demonstrated that a large proportion of the cigarette smoke
components have an oxidative action, being involved in the triggering and development
of specific oxidative injuries. Such injuries, occurring under the action of the reactive
oxygen species (ROS), affect lipids, proteins and nucleic acids. The evaluation of these
injuries and the role of cigarette smoke in carcinogenesis represent a major research topic
nowadays.

The hypothesis that ROS play an important role in carcinogenesis has lately
gained support from a large number of studies. It has been demonstrated that the free
radicals have the characteristic features of true carcinogens. In the initiation of the
cancerous process ROS may act directly through the injury caused to the nucleic acids,
proteins and lipids, or indirectly through the final products resulted from the oxidative
metabolism.

Regarding the upper aero-digestive tract cancers, the data in literature are scarce.
Laryngeal and hypopharyngeal locations have been studied in the mid 90’s at first, while
recently a number of studies have been performed attempting to document the role of
oxidative stress in the etiopathogenesis of these neoplasms. The new techniques for
assessing oxidative stress have also contributed. The introduction of modern methods
allowing, among others, the direct monitoring of free radicals generation
(chemiluminescence, fluorimetry, electron spin resonance etc.) will make possible an
even more accurate evaluation of the role of ROS in laryngeal and hypopharyngeal
carcinogenesis.
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Working hypothesis

This study proposed to evaluate the parameters of oxidative stress in patients with
laryngeal and hypopharyngeal carcinomas. To this purpose two prospective, case-control
studies were performed:

- determination of oxidative stress at the level of laryngeal tumoral tissues and

its correlation with a number of clinical and histopathological parameters;

- determination of the serum oxidative status in these patients.

An experimental study was also performed by which we tried to show that
chronic exposure to cigarette smoke determined a hyper-production of ROS at the level
of laryngeal tissues. In addition, by the administration of substances documented to be
antioxidant, we evaluated their possible protective effects against oxidative lesions
induced in the larynx by cigarette smoke.

Practically the hypotheses that constituted the starting point of this research were:

- chronic exposure to cigarette smoke determines a marked increase of ROS at

the level of laryngeal tissues

- the ROS hyper-production can trigger specific oxidative injury of the nucleic

acids, membrane lipids and proteins

- oxidative lesions, correlated with the modulation of intra- and inter-cellular

signaling processes and the enhancement of the action of other carcinogens,
contribute to the initialization of local carcinogenetic process

- the assessment of the oxidative status of patients with laryngeal cancer, as

well as the parameters of oxidative stress in the tumoral evolution, both at the
serum and tissular levels, could provide new evidence regarding their role in
laryngeal carcinogenesis.

Statistical analysis

Statistical calculations were performed using Microsoft Excel and SPSS for
Windows, 10" ed.

The Student t test was used to compare the means, for the continuous variables,
between tumoral and control tissues, study patients and healthy controls, and between the
various study subgroups formed. Statistical significance was set at a p value smaller than
0.05.

The differences regarding certain variables (e.g. presence or absence of fistula)
obtained for the free radicals between study patients and healthy controls were analyzed
using the ANOVA test in the SPSS 10 software. Significance threshold was 0.05 in the
case of ANOVA, as well.

These two statistical methods (Student t test and ANOVA) were used because the
data obtained followed a “normal” distribution, verified by the Kolmogorov-Smirnov test
included in the SPSS 10 software.

The Pearson correlation coefficient was used to analyze linear relations between
the variables.
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CHAPTER 4

PRODUCTS OF LIPID AND PROTEIN PEROXIDATION AND THE

TOTAL ANTIOXIDATIVE CAPACITY IN THE TUMORAL TISSUES OF

PATIENTS WITH LARYNGEAL AND HYPOPHARYNGEAL

NEOPLASMS

1. Material and method

1.1. Selection of patients for the study

The study group included 127 patients.

Criteria for inclusion: documented histopathological diagnosis of epidermoid
carcinoma, with or without keratosis; location to the larynx / hypopharynx, surgery
performed at the ENT Clinic of Cluj-Napoca.

Criteria for exclusion: chemo / radiotherapy performed prior to surgical treatment;
other locations than the larynx/hypopharynx, other histopathological types than
epidermoid carcinoma.

The clinical and paraclinical assessment protocol is largely presented in chapter 5.

Bioptic samples harvested during surgery were analyzed in the Morphopathology
Laboratory of the Cluj County Emergency Hospital.

Tumoral staging was based on the 2002 AJCC classification (The American Joint
Committee on Cancer).

Patients with tumors at all stages were included in the study.

1.2. Tissue sampling protocol

In all the patients, regardless of the type of surgical operation they underwent
(total or partial laryngectomy, direct microlaryngoscopy with suspension performed for
bioptic or curative purpose — endoscopic chordectomy), two tissue samples were
collected: one from the tumour, and the other from tumor-free adjacent mucosa (healthy
control tissue).

Both samples (tumor and control) were placed in different containers, without
formaline, and kept at -80° C until processed by the oxidative stress laboratory of the
Physiology Department.

The following were determined in the two samples: carbonylated protein (CP),
hydrogen donor capacity (HD), free malonaldehyde (MDA) and lipid peroxides (LP). All
the determinations were performed in the oxidative stress laboratory of the Physiology
Department.

The methods used for these four tests are largely presented in chapter 5.

2. Results and discussion

Lipid and protein peroxidation was higher in the laryngeal tumoral tissues than in
the healthy adjacent tissue, but without statistically significant differences.

Total antioxidative capacity in the tumoral tissues was significantly increased as
compared to control tissues.

In the early tumoral stages (1 and 2) there was a statistically significant difference
regarding lipid peroxidation products between tumoral and control tissues, with higher
values in the tumoral tissues.

In the advanced stages (3 and 4) lipid peroxidation products in the control tissues
tended to rise to the levels in the tumours, in parallel with an increased antioxidative
capacity, and a moderately significant correlation was found with the degree of the peri-
tumoral inflammatory infiltration.
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This pattern of lipid peroxidation and antioxidative capacity evolution at the
tumoral level confirms data in literature, which also indicate lower lipid peroxide levels
at more advanced tumoral stages (3,4).

The significant decrease of lipid peroxidation at advanced stages, associated with
an increased total antioxidative capacity, would facilitate tumoral cells proliferation,
conferring tumoral cells a selective growth advantage over the normal adjacent tissues.

It may be practically assumed that tumoral cells adapt to the special metabolic
conditions generated by oxidative stress and use the high antioxidative capacity as a
protection mechanism by which lipid and protein peroxidation is significantly reduced at
advanced tumoral stages, thus facilitating the invasion and progression of neoplastic

injury.

CHAPTER 5

LIPID AND PROTEIN PEROXIDATION COMPOUNDS AND THE

TOTAL ANTIOXIDANT CAPACITY IN THE SERUM OF PATIENTS

WITH LARYNGEAL AND HYPOPHARYNGEAL CANCER

1. Material and method

1.1 The structure of study groups

The research was carried out on a group of 57 patients, and compared to a control
group of 30 healthy subjects.

Criteria for inclusion into study: documented histopathological diagnosis of
epidermoid carcinoma, with or without keratosis; location to the larynx / hypopharynx,
surgery performed at the ENT Clinic of Cluj-Napoca; the absence of chronic
inflammatory diseases, of diabetes mellitus, and of daily drug consume containing anti-
oxidant substances.

Criteria for exclusion: chemo / radiotherapy performed prior to surgical treatment;
other locations than the larynx/hypopharynx, other histopathological types than
epidermoid carcinoma.

In the patients group, 54 were smokers (stating an average of 10-20 cigarettes
daily).

The control group was formed of 30 healthy patients, the mean age and the gender
distribution being similar to the ones of the patients group. For these subjects, the purpose
was also to prove the absence of chronic inflammatory diseases, diabetes mellitus, and of
daily consumption of drugs containing anti-oxidant substances. 26 patients from the
control group were smokers (an average of 10-20 cigarettes daily).

The percentage of smokers in both groups was aimed as close to 100 as possible,
in order to avoid the possible errors caused by the cummulation of direct pro-oxidant
action of the chronic exposure to cigarette smoke.

The clinical and paraclinical evaluation protocol is described in chapter 6.

The examination of bioptic and operative samples was performed at the
Morphopathology Laboratory of Emergency Clinical Hospital of Cluj Napoca.

Tumor staging was based on the 2002 AJCC classification (American Joint
Committee on Cancer).

1.2. Sampling protocol

Blood (10 ml) was harvested from all the 57 patients, in vacutainers, without
adding the anticoagulant. Harvesting was scheduled the day before the surgical
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intervention, or the morning before the surgery. The blood was transported immediately
to the laboratory of oxidative stress of the Physiology Department, where it was
centrifuged for 10 minutes at a temperature of 4°C. The serum separated by
centrifugation was frozen at -80°C (test 1).

The second blood test for the same patient was performed two weeks after the
surgical intervention, following the same protocol (test 2).

1.3. The protocol for determining the parameters of oxidative stress

From the serum tests 1 and 2, the following determinations were made:
carbonilated protein (PC), hydrogen donor capacity (DH), free malone dialdehyde
(MDA) and lipid peroxides (PL).

The methods used for determining the four parameters in the serum are described
in chapter 6.

The same protocol for blood harvesting and determining the four parameters of
oxidative stress was applied to the healthy subjects, from which only one blood sample
was collected.

A clinical study was also realized based on the group of 57 patients, considering
the following parameters: age, sex, tumor localization (larynx, hypopharynx),
histopathological result, differentiation degree, pTNM stage, the appearance of pharyngo-
cutaneous fistulas during the postoperative evolution.

2. Results and discussions

The values of the final lipid peroxidation products are at significantly higher levels
in the serum of patients with larynx and hypopharynx cancers as compared to the healthy
subjects.

Protein peroxidation also shows higher levels, a fact that is for the first time
emphasized in this study.

The total antioxidant capacity is significantly diminished in the serum of patients
with larynx and hypopharynx cancers compared with healthy subjects.

The radical surgical intervention determines a significant decrease of the final
products of protein and lipid peroxidation, associated with a significant increase of the
antioxidant capacity of the serum.

The pharyngo-cutaneous fistulas that appear in the postoperative evolution
influence significantly the values of oxidative stress parameters, by generating an
additional source of imbalance between the pro-oxidant agents and the antioxidant
protection systems of the body.

CHAPTER 6

EXPERIMENTAL STUDY OF THE OXIDATIVE DAMAGE IN THE

LARYNX INDUCED BY PROLONGED CIGARETTE SMOKE

EXPOSURE

1. Material and method

1.1. Group composition

The study was performed within the Laboratory of Experimental Physiology of
the Department of Physiology of the “luliu Hatieganu” University of Medicine and
Pharmacy Cluj-Napoca.

The laboratory animals were provided by the university biological unit.
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The study included 30 male Wistar rats. During the study, the animals were kept
under standard conditions, with free access to food and water. Room temperature was
23+2° C, with 45% relative humidity and a 12 hour day-night circadian cycle.

After five days of acclimatization, the animals were randomized into three groups,
each of them consisting of ten animals.

Group A consisted of ten rats exposed to cigarette smoke for a period of six
weeks. Exposure was induced in a specially designed smoke chamber. A number of four
cigarettes per animal per day was used in a volume of 0.5 cubic meters of air. The
duration of exposure was one hour per day. For the production of smoke, we used a
commercially available filter cigarette, 74 mm long, with 10 mg tar content, 0.9 mg
nicotine content, respectively.

Group B consisted of ten rats, which were also exposed to cigarette smoke for six
weeks, under the same conditions as group A animals. In addition, the rats from this
group received a daily dose of Selen E-forte preparation. The administered dose was 0.1
ml/200 mg animal, by subcutaneous injection.

The Selen E-forte preparation is a veterinary drug used for the treatment and the
prevention of vitamin E and selenium deficiencies. Composition: 1 ml Selen E-forte
solution contains 150 mg I-tocopherol acetate and 0.5 mg selenium in stabilized aqueous
solution. Manufacturer: Richter Pharma, C. Richter Gesmbh & Co KG, Wels-Austria.

Group C, also including ten rats, was the control group.

1.2. Sampling protocol

At the end of the six weeks, all animals were anesthetized, and venous blood
samples were taken from the retro-orbital sinus.

Ten milliliters venous blood were collected in vacutainers, without anticoagulant.
The blood samples were immediately taken to the Oxidative Stress Laboratory of the
Department of Physiology, where it was centrifuged for 10 minutes at 1000g, at a
temperature of 4° C. The serum separated by centrifugation was frozen at -80° C, the
samples being subsequently processed.

After blood sampling, the larynx was removed. The total laryngectomy specimen
was sectioned into two halves.

One hemilarynx was introduced into containers with formol and transported to the
Laboratory of Pathological Anatomy of the Clinical Emergency Hospital Cluj-Napoca,
for histopathological examinations.

The other hemilarynx was immersed in physiological serum solution at a
temperature of 0° C and transported as soon as possible to the Oxidative Stress
Laboratory of the Department of Physiology.

1.3.  Protocol for the determination of oxidative stress parameters

Laryngeal tissues were processed immediately, without prior storage, in order to
evaluate and quantify the local production of reactive oxygen species (ROS). For this
purpose, we used as a determination method luminol-amplified chemiluminescence.

The measurements were performed using a Perkin Elmer LS45
spectrofluorimeter, in the presence of 0.2 mmol/L luminol. The duration of exposure was
5 minutes. Exposure was performed in PBS (phosphate buffer saline) solution, with a pH
of 7.4. Measurements were obtained at five-seconds interval, after which correction for
tissue weight was applied. The results were expressed in relative light units/mg of tissue.
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The following measurements were performed in serum samples: carbonylated
protein (CP), hydrogen donor (HD) capacity, free malondialdehyde (MDA) and lipid
peroxides (LP).

The methods used for the determination of the four serum parameters are detailed
in Chapter 7.

2. Results and discussion:

The levels of reactive oxygen species (ROS) were higher in group A (92.3+24.3
rlU/mg) compared to the control group C (53.5+19.8 rlU/mg), differences being
statistically significant (p=0.001).

ROS levels in group B (64.7+£21.8 rlU/mg) were lower compared to the levels
obtained in group A (92.3+24.3 rlU/mg), the difference also being statistically significant
(p=0.01). Compared to controls, values were slightly higher, without being statistically
significant. These data suggest that the combined administration of vitamin E and
selenium might have a protective effect against ROS generation in the laryngeal tissues
of laboratory animals under the action of cigarette smoke exposure.

The relatively short exposure duration (only six weeks) did not allow the
appearance of pre-neoplastic and/or neoplastic histopathological lesions in the larynx
harvested from laboratory animals.

The determination of oxidative stress parameters in the serum of laboratory
animals exposed to cigarette smoke also shows a characteristic oxidative pattern, with a
significant increase in lipid and protein peroxidation processes, associated with a higher
total antioxidant capacity, probably as a response of the organism to the increased ROS
generation.

CHAPTER 7
FINAL CONCLUSIONS

1. Laryngeal and hypopharyngeal cancer is one of the most frequent malignancies of
the ENT specialty.

2. As all international epidemiological studies show, smoking remains the main risk
factor for the appearance of this type of cancer.

3. Our study confirms the fact that chronic cigarette smoke exposure is associated
with an overproduction of reactive oxygen species in the laryngeal tissues of
laboratory animals.

4. An additional vitamin E and selenium intake causes a significant reduction in
ROS generation in laryngeal tissues.

5. The combined use of these two substances with important antioxidant properties
would ensure a protective effect of laryngeal tissues from oxidative damage
induced by ROS overproduction under the action of chronic cigarette smoke
exposure.

6. The extrapolation of these results to the human species requires further
epidemiological studies to confirm this potential benefit.

7. The determination of oxidative stress parameters in the serum of laboratory
animals exposed to cigarette smoke also evidences a characteristic oxidative
pattern, with a significant increase in lipid and protein peroxidation processes,
associated with a higher total antioxidant capacity, probably as a response of the
organism to the increased ROS generation.
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These data confirm the fact that cigarette smoke exposure is an important factor
for the generation of an imbalance between the production of reactive oxygen
species and the activity of protective antioxidant systems, which results in
oxidative type damage.

Patients with laryngeal and hypopharyngeal epidermoid carcinomas show a
characteristic oxidative pattern both at tissue and serum level.

Lipid and protein peroxidation is higher in laryngeal tumor tissues compared to
adjacent tumor-free tissues, but the difference is not statistically significant.

Total antioxidant capacity in laryngeal tumor tissues is significantly higher than in
control tissues.

In the early stages (1 and 2), a statistically significant difference in the value of
lipid peroxidation products determined in tumor tissue samples is found as
compared to control samples, values being higher in tumor tissues.

In advanced stages (3 and 4), the values of lipid peroxidation products in control
tissues tend to equal and even exceed the values obtained in tumor tissues, in
parallel to an increased antioxidant capacity; there is a moderately significant
correlation with the grading of the peritumoral inflammatory infiltrate.

This pattern of evolution of lipid peroxidation and antioxidant capacity at tumor
level confirms the data published by other authors, who have demonstrated low
lipid peroxidation levels at advanced tumor stages (3 and 4).

The values of the final lipid peroxidation products are significantly higher in the
serum of patients with laryngeal and hypopharyngeal cancer than in healthy
controls.

Protein peroxidation also shows significantly higher values, a fact evidenced for
the first time by this study.

Total antioxidant capacity is significantly lower in the serum of patients with
laryngeal and hypopharyngeal cancer than in healthy controls.

The data obtained confirm a characteristic oxidative pattern in patients with
laryngeal and hypopharyngeal carcinoma (increased ROS production illustrated
by the high values of lipid and protein peroxidation products, associated with a
decrease of total antioxidant capacity).

Radical surgery results in a significant decrease in the levels of final lipid and
protein peroxidation products, associated with a significant increase in serum
antioxidant capacity.

The data obtained support the idea that oxidative stress plays an important role in
laryngeal and hypopharyngeal carcinogenesis.
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infratemporala - M. Cosgarea, C. lencica, Rinosinusala, vol |, nr. 1-2
Magdalena Dinca, S. Pop, S. Florian CONFERINTA NATIONALA ORL -
Cluj-Napoca, 9-12 iulie 2003
Microlaringoscopia Tn paraliziile recurentiale - CONFERINTA NATIONALA ORL - 2005
M. Cosgarea, Magdalena Dinca, Violeta Bucuresti, 1-3 iunie 2005
Necula, S. Pop, Rodica Muresan, Alima Maniu, | Abstract book
C. lencica, S. Albu
Complicatiile orbitare Tn chirurgia endoscopicd | CONFERINTA NA]’IONALA ORL — 2005

nazala - M. Cosgarea, S. Albu, Violeta Necula,
S. Pop, Alma Maniu, Magdalena Dinca, C.
lencica, Rodica Muresan, E. Tomescu.

Bucuresti, 1-3 iunie 2005
Abstract book
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8. Chirurgia colesteatomului in Clinica ORL Cluj- | CONFERINTA NATIONALA ORL — 2005
Napoca - Alma Maniu, M. Cosgarea, E. Bucuresti, 1-3 iunie 2005
Tomescu, S. Albu, S. Pop. Abstract book
9. Endoscopic surgery of posterior sinuses — The | XXXVI CONVENTUS ORL LATINA — | 2006
experience of ENT Clinic Cluj-Napoca - M. Bucuresti, 26-29 aprilie 2006
Cosgarea, C.lencica, Alma Maniu, S. Pop, Abstract book
Violeta Necula.
10. | Reconstructia faciala dupa un carcinom XXXVI CONVENTUS ORL LATINA — | 2006
spinocelular de piramida nazala — prezentare Bucuresti, 26-29 aprilie 2006
de caz - Elena Mociofan, M. Cosgarea, S. Abstract book
Pop, Adriana losif.
11. | Corelatii clinico-imagistice in patologia rino- AL XXXI-LEA CONGRES NATIONAL | 2006
sinusala - M. Cosgarea, C. lencica, Aima DE OTORINOLARINGOLOGIE Sl
Maniu, Violeta Necula, Magdalena Chirila, S. CHIRURGIE CERVICO-FACIALA —
Pop. Timigoara, 3-6 mai 2006
Abstract book
12. | Procedee reconstructive in cancerul de buza — | AL XXXI-LEA CONGRES NATIONAL | 2006
experienta noastra - S. Pop, M. Cosgarea, DE OTORINOLARINGOLOGIE §I
Elena Mociofan. CHIRURGIE CERVICO-FACIALA —
Timisoara, 3-6 mai 2006
Abstract book
13. | Metodologia recoltarii si cultivarii in vitro a CONFERINTA NATIONALA ORL 2008
epiteliilor neurosenzoriale ale urechii interne la | - Timisoara, 4-7 iunie 2008
soareci — Alma Maniu, M. Cosgarea, Maria Abstract book
Perde, Violeta Necula, S. Pop, Magdalena
Chirila, D. Radeanu, S. Toader, Anca Pop
14. | Malformatiile urechii externe — 8. Pop, M. CONFERINTA NATIONALA ORL 2008
Cosgarea, M. Pop, Denisa Secasiu, Camelia - Timigoara, 4-7 iunie 2008
Gherman. Abstract book
Papers published in abstracts abroad:
1. Reconstruction of facial defects — our 5" European Congress of Oto-Rhino- | 2004
experience - S. Pop, M. Cosgarea, Anamaria Laryngology Head and Neck Surgery
Gocea, Elena Mociofan, A. Revesz. Rodos-Kos Hellas
September 11-16 2004
Abstract Book
2. Transsphenoidal endoscopic approach for Osterreichisher HNO Congress, Linz | 2004
hypophyseal adenomas - M. Cosgarea, $ 22-25 september 2004
Florian, Mariana Terhes, Magdalena Dinca, Otorhinolaryngologia Nova
Alma Maniu, S. Pop, Violeta Necula. 2002-03;12:225-261
3. Choanal atresia — M. Cosgarea, C. lencica, S. | Osterreichisher HNO Congress, Linz 2004

Pop, Alma Maniu, Violeta Necula, D. Radeanu

22-25 september 2004
Otorhinolaryngologia Nova
2002-03;12:225-261
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4. Ein primitiver neuroektodermaler HNO Informationen 2005
periphertumor in der rechten Ohrspeicheldruse | Mitteilungen der Deutschen
- S.Pop, M. Cosgarea. Gesellschaft fur Hals-Nasen-Ohren-
Heilkunde, Kopf und Hals-Chirurgie
2 april 2005
ISSN 0344-9319
5. Choanal imperforation — a retrospective study 77. Jahresversammlung der 2006
— M. Cosgarea, Alma Maniu, S. Pop, Violeta Deutschen Gesellschaft fur Hals-
Necula, Magdalena Chirila, D. Radeanu Nasen-Ohren-Heilkunde, Kopf- und
Halschirurgie, 24-28 may 2006,
Mannheim
www.egms.de/pdf/journals/cpo/2006-
2/cpo000246.pdf
6. Surgery for facial skin tumoral lesions - M. 78. Jahresversammlung der 2007
Cosgarea, S. Pop, C. lencica, Magda Chirila, Deutschen Gesellschaft fur Hals-
Violeta Necula, Alma Maniu Nasen-Ohren-Heilkunde, Kopf- und
Halschirurgie, Munchen, 16-20 may
2007
www.egms.de/en/meetings/hnod2007
/07hnod487.shtml
7. Cholesteatoma management in Cluj ENT European Archives of Oto-Rhino- 2007
Department - M. Cosgarea, Alma Maniu, Laryngology and Head&Neck
Violeta Necula, Magdalena Dinca, S. Pop. Volume 264 supplement 1
June 2007
8. Cochlear implantation: a 3-years experience in | European Archives of Oto-Rhino- 2007
the ENT Clinic Cluj-Napoca, Romania - M. Laryngology and Head&Neck
Cosgarea, Violeta Necula, Alma Maniu, S. Volume 264 supplement 1
Pop, Magdalena Chirila June 2007
9. Lip reconstruction following lip cancer European Archives of Oto-Rhino- 2007
resection — our experience - S. Pop, M. Laryngology and Head&Neck
Cosgarea, C. lencica, Alma Maniu, Magdalena | Volume 264 supplement 1
Chirila, Violeta Necula June 2007
10. | Management of oropharyngeal cancer in Cluj- | 79. Jahresversammlung der 2008
Napoca ENT Department — M. Cosgarea, C. Deutschen Gesellschaft fur Hals-
lencica, Magdalena Chirila, S. Pop, Violeta Nasen-Ohren-Heilkunde, Kopf- und
necula, Alma Maniu Halschirurgie, Bonn, 30 april — 4 may
2008
Abstract book
www.egms.de/en/meetings/hnod2008
/08hnod479.shtml
11. | Madelung disease — case reports — S. Pop, M. | 79. Jahresversammlung der 2008

Cosgarea

Deutschen Gesellschaft fur Hals-
Nasen-Ohren-Heilkunde, Kopf- und
Halschirurgie, Bonn, 30 april — 4 may
2008

Abstract book
www.egms.de/en/meetings/hnod2008

/08hnod139.shtml
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Invited lectures — postgraduate courses:

UMF luliu Hatieganu
Cluj-Napoca,
ENT Department

Cluj-Napoca,
08.11-18.11.2004

Endoscopic surgery in ENT

Postgraduate course

UMF luliu Hatieganu
Cluj-Napoca,
ENT Department

Cluj-Napoca,
14.03-25.03.2005

Ear microsurgery

Postgraduate course

UMF luliu Hatieganu
Cluj-Napoca,
ENT Department

Cluj-Napoca,
13.03-24.03.2006

Ear microsurgery

Postgraduate course

UMF luliu Hatieganu
Cluj-Napoca,
ENT Department

Cluj-Napoca,
12.03-23.03.2007

Ear microsurgery

Postgraduate course

UMF luliu Hatieganu
Cluj-Napoca,
ENT Department

Cluj-Napoca,
26.03-05.04.2007

Plastic surgery

Postgraduate course

UMF luliu Hatieganu
Cluj-Napoca,
ENT Department

Cluj-Napoca,
22.10-02.11.2007

Functional endoscopic rhino-
sinusal surgery

Postgraduate course

UMF luliu Hatieganu | Cluj-Napoca Ear microsurgery Postgraduate course
Cluj-Napoca, 17.03 -

ENT Department 28.03. 2008

UMF luliu Hatieganu | Cluj-Napoca Laryngeal microsurgery Postgraduate course
Cluj-Napoca, 07.04 —

ENT Department 18.04.2008

PROFESSIONAL AFFILIATIONS:

1. Romanian ENT Society
2. Romanian Endoscopic Rhino-sinusal Surgery Society

RESEARCH PROJECTS (GRANTYS):
- Grant no 183/2006 CEEX —,,Study of the inner ear sensory epithelia regeneration
through development of hair cell cultures in mammmals” member in the
research team

FOREIGN LANGUAGES:

- English: advanced
- French: medium
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