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1. Introducere

Stenozele cailor biliare extrahepatice sunt procese patologice de cauze diverse ce induc colestaza
extrahepatica. Notiunea de colestaza extrahepaticd este cuprinsd in cadrul nosologic al afectiunilor in care
produsii de secretie si excretie ai hepatocitului sunt impiedicati in curgerea lor liberd spre intestin. Procesul este
urmat de acumularea bilirubinei, a acizilor si sarurilor biliare in hepatocit si regurgitarea lor in sange. Efectele
acestei inversdri a polaritatii biliare se manifesta atat la nivel local, hepatocitar, cat si general. Metabolismul
celulei hepatice este modificat, caracterizat fiind de reactii de oxidoreducere foarte intense, cu producerea de
cantitati crescute de radicali liberi de oxigen, a céror activitate nu mai poate fi contracaratd de antioxidantii
proprii, moment in care este declansat stresul oxidativ. Actiunea radicalilor liberi se obiectiveaza prin alterari ale
tuturor structurilor celulare, pana la nivel de ADN, rezultatul fiind accelerarea apoptozei hepatice. Acestora li se
adaugd declansarea unui raspuns inflamator, cu expresie la nivelul spatiilor porte, produs si intretinut de
fenomenele de stres oxidativ. Cumularea consecintelor distructive ale celor doud fenomene, stresul oxidativ si
infiltratul inflamator, se manifestd in timp prin alterarea functiei hepatice, apoptoza si necroza celulara, aparitia
fibrozei celulare.

Dereglarea functiilor si a structurii hepatice este insotitd de alterari ale functionale si structurale si in
celelate organe digestive, lipsa bilei din intestin fiind responsabila pentru fenomene de maldigestie si
malabsorbtie, dar si de declansarea unui stres oxidativ al peretelui intestinal, cu consecinte ce pot fi nefaste
bolnavului.

in studiul de fatd am incercat sa descriem modificarile celulare, biochimice, dar si ultrastructurale ce se
petrec la nivel hepatic In cazul colestazei extrahepatice. Am urmarit pe un model experimental animal
succesiunea cronologicad a evenimentelor celulare si biochimice ce survin ligaturii canalului coledoc, prin
evaludri ale functiei hepatice si studii de microscopie optica si electronica. Ulterior am analizat amploarea
stresului oxidativ hepatic secundar colestazei si, folosind acelasi model experimental, am studiat actiunea unor
substante creditate cu efecte antioxidante, din punctul de vedere al protectiei hepatice. Dupa studiul
experimental am evaluat influenta colestazei asupra evolutiei bolnavilor cu icter datorat neoplaziilor
periampulare si am apreciat ponderea acesteia in cadrul factorilor de risc pentru aparitia complicatiilor
postoperatorii.

Abordarea temei s-a facut intr-un mod complex si multidisciplinar, inafara autorului fiind implicati
anatomopatologi si medici de laborator, specialisti in microscopia electronica si optica, chimisti, specialisti din
cadrul biobazei universitatii. Descrierea fenomenelor, fara sa fie exhaustiva, a inceput de la nivelul
ultrastructural celular, a trecut prin descrierea histologica si biochimicd si a continuat cu eforturile de gasire a
unor solutii de combatere a stresului oxidativ hepatic si a consecintelor nefaste ale colestazei. in mod firesc, s-a
facut trecerea de la studiul experimental la cel clinic, iar concluzia celor trei studii este cd exista solutii pentru
ameliorarea evolutiei pacientilor tratati pentru afectiuni cauzatoare de colestaza extrahepatica si stres oxidativ.

Toate studiile experimentale au primit acordul Comisiei de Etica a Universitatii.
2. Studiu 1. Studiul experimental al colestazei extrahepatice

Scopul studiului: evidentierea evolutiei biochimice, morfopatologice si ultrastructurale a hepatocitului in
conditiile colestazei extrahepatice prin ligatura completa de coledoc distal la sobolan.

Material si metoda: s-a luat in studiu un lot de sobolani adulti, rasa Wistar, la care, in anestezie generald, s-a
practicat ligatura coledocului distal cu fir de matase 4-0. Preoperator s-a recoltat sdnge de la fiecare individ,
pentru determinarea valorilor bazale ale transaminazelor si a enzimelor de colestaza. Ulterior, la intervale de
7 zile s-au recoltat probele hepatice si s-au sacrificat, in mod aleator, exemplare pentru studiul morfologic si
ultrastructural. S-au efectuat preparate de microscopie optica si electronica. Urmarirea lotului s-a facut pe
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durata a 28 de zile. Dupa culegerea datelor s-au realizat curbele de evolutie biochimica si s-au analizat
datele oferite de cele doua tipuri de microscopie. in urma studiului s-a imaginat o cronologie biochimica si
morfopatologica a ficatului aflat in conditii de stenoza completa coledociana.

Rezultate, discutii: la microscopia optica principalele modificéri sunt urmatoarele: La o saptamana de la operatie,
am observat o proliferarea masiva a celulelor epiteliale biliare (colangiocite), acest fenomen ducand la o crestere
a numarului de canalicule biliare de la nivelul spatiilor porto-biliare, numarul canaliculelor biliare pe spatiu
Kiernan avand o medie de 12,76. Pe langa fenomenele de proliferare celulard epiteliale biliare, s-au constatat
fenomene necrotico-inflamatorii, inflamatia fiind de gradul 2 dupa indicele Knodell. La doud sdptiméni am
constatat o crestere semnificativd a numarului de canalicule biliare pe spatiu Kiernan, numarul mediu al acestora
fiind de 31,73, astfel incat ductele biliare proliferate depasesc spatiul port si infiltreazd parenchimul hepatic. La
acest interval, pe langa ductele biliare cu aspect relativ normal, am constata prezenta unor structuri anormale,
respectiv celule epiteliale proliferante care nu sunt dispuse pe membrand bazalad si nu au tendinta de a forma
lumene canaliculare. Gradul activitatii necrotico-inflamatoare a fost de 1 — inflamatie minima. La acest interval
nu au fost constatate leziuni de fibroza hepatica. La trei saptimani am observat o crestere a numarului de
canalicule biliare de la nivelul spatiilor porto-biliare, media acestora fiind de 20,17/ spatiu Kiernan. Infiltratul

inflamator a fost foarte abundent, tipul celular predominant fiind cel al limfocitelor. Inflamatia a fost de gradul 2
dupa indicele Knodell. Nu s-au observat leziuni de fibroza hepatica. La 4 saptamani post-operator am constatat o
reducere a numarului de canalicule biliare la nivelul spatiilor porto-biliare, numarul mediu al acestora fiind de
4,9. In schimb creste numirul celulelor cu morfologie caracteristici celulelor mezenchimale. Printre celulele
mezenchimale si celulele epiteliale biliare proliferate s-au observat hepatocite atrofiate, care vor suferi necroza
de coagulare. Aceasta modificare fenotipica, poate fi pusd pe seama unui fenomen denumit tranzitie epitelial —
mezenchimala.

La nivelul canalului coledoc, dupa ligatura s-a constatat o crestere a diametrului canalului ductal, o ingrosare a
peretelui canalicular, o crestere a numarului celulelor conjunctive proliferate de la nivelul tesutului conjunctiv
subepitelial §i o crestere a cantitatii de fibre elastice. Unul din aspectele importante relevate la nivel coledocian
este prezenta infiltratului inflamator din perete, prezent si evident in primele 3 sdptamani si care se amelioreaza
dupa a 4-a. Inflamatia din peretele ductal apare la nivelul firului de ligatura si este deplin justificata de prezenta
corpului strain, dar infiltratul neutrofilic este sesizat si la distantd de fir, cu toate ca nu se instrumenteaza calea
biliard in timpul operatiei. Este posibil ca acest lucru sa fie datorat iritatiei date de acumularea de bila cu
presiune crescutd in coledoc, ce declanseaza un raspuns inflamator nespecific, similar infiltratului periportal din
parenchimul hepatic.

Microscopia electronicd: Dupa primele 7 zile de la ligatura coledociana, hepatocitul isi pastreaza structura
normald, nu se descriu modificari majore. Membrana celulara este intactd, jonctiunile stranse apar neafectate. Se
observa dilatari ale spatiilor biliare. Nucleii si organitele celulare nu suferd alterari notabile. Fibrele colagene
vizibile apartin spatiului perivascular si prezenta lor este normala. Acest aspect indica reactia celulara adaptativa
la agresiunea indusa de staza sarurilor biliare, fard afectarea structurii hepatocitare, ceea ce confera
reversibilitatea functiei celulare dupa ridicarea obstacolului. Imaginile obtinute la 14 si 21 de zile de la ligatura
evidentiazd alterarea progresiva a structurii celulare, fara diferente majore de la o saptiméana la alta.
Caracteristice sunt dilatarile exprimate ale spatiilor biliare de la polii biliari ai hepatocitelor, cu aplatizarea
microvililor sub actiunea hiperpresiunii biliare. Jonctiunile stranse isi pastreaza integra arhitectura. La nivelul
citoplasmei se remarca pierderea de matrice celulara, citoplasma prezinta vacuolizari si incércare grasa. Celulele
ito, incdrcate cu vitamina A in mod normal, isi pierd vacuolele lipidice (probabil vitamina A trece in hepatocit ca
reactie antioxidantd). Mitocondriile incep sd arate electron-hipodense, balonizate, rotunjite, scad numeric,
cristele mitocondriale prezintd dezintegrari. La nivelul unor nuclei s-au detectat nucleoli cu vacuolizari. Aceste
vacuole sunt reale si nu sunt artefacte de prelucrare, deoarece prezinta perete propriu, se incadreaza in conturul
nucleolului, pe care nu-l deformeazd. S-a exclus aspectul de infectie virusala, deoarece in acel caz imaginea
virusurilor din nuclei este neagra si nu transparenta. Cu toate ca stresul oxidativ din celula este intens, nu am pus
in evidenta prezenta peroxizomilor pe nici una din sectiunile examinate.

Evolutia biochimica. Transaminazele: curbele obtinute demonstreaza un varf al acestora la 7 zile de la ligatura,
cu o scaderea usoara la 14 zile, apoi cu o scaddere mai accentuata, apropiindu-se de valorile initiale dupa 21 de
zile de icter colestatic. Normalizarea transaminazelor, in absenta unui tratament specific nu poate fi explicatd pe
baza datelor pe care le-am obtinut si poate fi parte a unor procese adaptative specifice sobolanilor. Evolutia FA

5



este de crestere in prima saptdmana, apoi se mentine in platou si prezintd o tendintd mult mai lentd de
descrestere, spre finalul celor 4 siptaimani. in timpul experimentului, dupd primele 2 saptimani, am avut dubii
asupra eficacitatii ligaturii coledociene, luind 1n considerare comportamentul animalelor si evolutia
transaminazelor si a bilirubinei, dar temerea ne-a fost infirmatd de prezenta valorilor crescute ale FA si de
aspectul coledocului in momentul sacrificérii indivizilor. Masurarea valorilor bilirubinei totale si directe a relevat
0 curbi de evolutie asemandtoare celei a FA. Valorile maxime s-au inregistrat dupa primele 7 zile, apoi au scazut
treptat spre finalul experimentului. Acest lucru nu se suprapune modelului uman, in care nu exista o scadere a
nivelului bilirubinei in cazul existentei unui obstacol biliar complet i permanent.

Evaluarea datelor obtinute din studiul primului lot de sobolani ne-a permis sd facem o imagine de ansamblu
asupra fenomenelor ce se petrec dupa inducerea prin ligatura coledociana a icterului colestatic gi sa tragem unele
concluzii. Modelul experimental este valid doar in primele doud saptdmani, in vederea compararii cu modul
uman de evolutie din punct de vedere a analizelor biochimice, mecanismele de protectie ale sobolanilor fiind
mult mai evidente in sdptdmanile ce urmeaza. Fenomenele morfopatologice, insa, 1si urmeaza propriul curs, in
pofida aparentei normalizari enzimatice.

Concluzii: Pe modelul experimental utilizat leziunea cea mai evidentd a fost reactia ductald, numarul
canaliculelor biliare creste progresiv pana la doua saptdmani dupa ligatura, dupa care acesta scade. Existd o
corelatie negativa intre activitatea de proliferare a celulelor epiteliale biliare si numarul celulelor cu fenotip
mezenchimal, care creste progresiv dupa ligaturd. La 4 sdptamani apare fibroza incipienta, aceasta fiind de
stadiul 1 dupa indicele Knodell. La nivelul canalului coledoc se constatd o ingrosare a peretelui pe baza
proliferarii de celule mezenchimale si de fibre elastice. La nivel ultrastructural, primele organite celulare afectate
sunt mitocondriile. Enzimele de colestaza si transaminazele au o evolutie similard omului in primele 2
sdptdmani. La nivelul ficatului de sobolan se declanseaza reactii adaptative, de protectie, Insd deteriorarea
morfopatologica nu este influentata.

3. Studiu 2. Evaluarea stressului oxidativ in colestaza extrahepatica

 Scopul studiului: Ne-am propus evaluarea stresului oxidativ hepatic indus de catre colestaza, din punct de
vedere cantitativ, prin masurarea radicalilor liberi de oxigen formati, dar si din punct de vedere calitativ, prin

aprecierea leziunilor produse sub actiunea reactiilor de oxidoreducere. De asemenea, am Incercat sa analizam
efectele antioxidante si hepatoprotectoare ale preparatelor de melatonina si tinospora cordifolia, folosind aceleasi
criterii enuntate mai sus.

Material si metoda: S-au constituit trei loturi de sobolani adulti din rasa Wistar, la care s-a practicat ligatura
coledocului distal. Unui lot i s-a administrat in perioada postoperatorie solutie apoasa de melatoning, lotul M,
altuia infuzie din extract de tinospora cordifolia, lotul T, iar ultimul lot a fost considerat martor, lot L. Similar
primului studiu, s-au recoltat probe sanguine pre si postoperator, la interval de 7 zile s-au sacrificat subiecti
pentru probele de microscopie optica si electronica. Pentru evaluarea stresului oxidativ, s-a determinat productia
de NO, prin spectrofotometrie din omogenatul de ficat si s-a evidentiat producerea radicalului hidroxil OH prin
rezonanta electronica de spin.

Rezultate, discutii: Din punct de vedere microscopic, la animalele care au primit melatonina si tinospora
cordifolia, modificérile tisulare nu sunt dramatic diferite de animalele netratate. Se intdlneste infiltratul
inflamator, arii de hepatocitoliza, piece-meal necrosis periportal. Nu se observa arii de fibroza, dar si la modelul
cu ligatura simpla fibroza a aparut abia dupa 28 de zile. Efectele sunt explicabile prin actiunea bruscd, violenta a
ligaturii coledociene, cu repercusiuni asupra unui ficat neprotejat in prealabil prin nici un mecanism. In schimb,
gradul de inflamatie periportala si reactia de proliferare ductald este mai redusa, mai exprimata in primele 7 zile

pentru grupa tinospora, apoi in urmatoarele 7 zile pentru grupa melatonina. Acest lucru ne facem si credem ca,
sub actiunea acestor substante, se produce o reducere a produsilor de stres oxidativ si o imunomodulare la nivel
hepatic, cu scaderea raspunsului inflamator. Reactia de proliferare ductald este un proces adaptativ si protector in
colestaza, reducerea ei poate sa Insemne resimtirea mai putin agresiva, sub actiunea protectoare a melatoninei si
tinosporei, a colestazei.

Examenul electronomicroscopic merge cu precizarea mai in detaliu a dereglarilor de la nivel celular si care ofera
suportul morfologic al evolutiei enzimatice. La 7 zile de colestaza extrahepaticd alterarile celulare nu sunt
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dramatice si nici nu sunt diferente notabile intre loturi. Cu exceptia faptului ca peroxizomii, care sunt un marker
al activitatii antioxidante, sunt prezenti doar la loturile tratate cu melatonina si tinospora si complet absenti la cei
neprotejati, nu au fost puse in evidenta alte aspecte relevante ale activitatii hepatoprotectoare a celor doi produsi
studiati. Mai mult, aspectul mitocondriilor da rezultate contradictorii, deoarece la lotul T, teoretic protejat,
mitocondriile au acelasi aspect normal, ca si la lotul L, neprotejat, in timp ce mitocondriile sobolanilor protejati
cu melatonina par a suferi mai mult decat restul. Intregul tablou electronomicroscopic este normal pentru toate
cele trei loturi, din prisma evolutiei sobolanilor din lotul de urmarire. Desi existd o colestaza intensa, relevata de
examindrile biochimice, mecanismele protectoare proprii celulei hepatice de sobolan 1si fac datoria, astfel ca nu
se produc alterari structurale. Diferentele intre imaginile mitocondriilor celor trei loturi nu sunt majore si, din
prisma evolutiei ulterioare, probabil ca nu au nici o semnificatie. Comparatia imaginilor obtinute la 14 zile de
colestaza releva diferente importante si cu semnificatie intre cele trei loturi. In timp ce la lotul martor deprecierea
ultrastructurii celulare sub efectul stresului oxidativ este evidentd, manifestata atat la nivelul citoplasmei, care
apare vacuolizata, cat si la nivelul mitocondriilor, care-si pierd si ele din integritate, la celelalte doua loturi se
poate obiectiva efectul protectiv al melatoninei si al tinospora cordifolia. La o privire de ansamblu, ceea ce
surprinde este imaginea de celule normale pe sectiunile lotului M si T, comparativ cu lotul L. Mitocondriile
celulelor din lotul L sunt depreciate, cu matricea rarefiatd, cu distrugeri de criste mitocondriale, in timp ce la
loturile M si T acestea apar similar celulelor normale. Peroxizomii sunt evidentiabili, din nou, doar la loturile M
si T. Foarte interesanta este aparitia vacuolelor din nucleolii hepatocitelor neprotejate, din lotul L, vacuole care,
in mod normal se descriu la celule aflate in perioada intensa de diviziune mitotica. Emitem ipoteza ca acest
aspect pledeaza pentru declansarea unor procese de regenerare hepatica ca raspuns la agresiunea colestazei si la
necrozele celulare. Deoarece 1n ficatul loturilor M si T nu s-au descoperit nucleoli vacuolizati pe nici una dintre
sectiuni, ar putea sa insemne cd agresiunea resimtitd de hepatocit nu este asa de mare si, din aceasta cauza nici
activitatea mitotica si de regenerare ca raspuns la agresiune nu este intensa.

Din punct de vedere al prezentérii a sindromelor de hepatocitolizd si colestazd am remarcat o asemdnare a
curbelor de evolutie cu animalele netratate in prima saptimand, cdnd nu existd diferente semnificative intre
valorile ASAT, ALAT, Bbt, FA la cele trei grupe. Dupa prima saptdmana se remarca ,,normalizarea” aproape a
tuturor probelor biochimice la grupele melatonind si tinospora, comparativ cu lotul martor. Avind in vedere
modul de comportament al enzimelor si bilirubinei la primul lot studiat, se poate afirma cd administrarea de
melatonind si tinospora la animalele cu icter colestatic induce ,,normalizarea” probelor biochimice ale subiectilor
cu o saptdmand mai repede decdt in modelul natural de evolutie. Cu toate ca explicatia acestui tip de
comportament la sobolan nu poate fi explicat decét prin declansarea unor mecanisme protectoare, rezultatele
experimentului nostru promoveaza ideea ca administrarea de substante antioxidante au si un rol modulator al
sistemelor adaptative hepatice, prin stimularea activitatii lor. Efectele melatoninei si tinosporei cordifolia sunt
mai evidente asupra enzimelor de colestaza si bilirubinei, ceea ce se traduce prin rolul de stabilizare a
membranei, lucru ce va fi obiectivat prin studiile de microscopie electronica.

Masurarea compusilor de stres oxidativ a fost in corelatie cu datele obtinute din analiza biochimiei si a
morfopatologiei. Comparativ cu lotul martor, la exemplarele tratate cu melatonind si tinospora cordifolia
cantitatea de NO2/gram de tesut a fost semnificativ mai micd. Dupéd primele 7 zile cantitatea de NO2/gr tesut
este, in medie, egald la grupele M si T, la 14 zile se observa variatii intre indivizii M, cei din grupa T rdman la
valori sensibili egale, dar din cauza loturilor mici nu se pot trage concluzii de semnificatie statistica in grupele
respective. Rezultatele obtinute la rezonanta electronicd de spin pentru detectarea OH au oferit date aparent
paradoxale. Din analiza tipurilor de spectre reiese ca semnalul cel mai puternic il are ficatul de sobolan sdnétos.
Apropiat, dar cu o amplitudine mult mai mica e spectrul celor tratati cu melatonind. Acesta este maxim in
primele 7 zile de la inducerea stressului oxidativ, ca ulterior sa scada in intensitate. Ficatul celor din grupa tratata
cu tinospora prezinta un spectru sugestiv pentru radicalii OH, dar de amplitudine mica in prima saptamana, dar
care creste la doud saptamani, apropiindu-se de cel al indivizilor sanatosi. Semnalul ficatului animalelor cu
ligaturd de coledoc, dar fard nici un tratament aditional nu prezinta un semnal clar pentru OH. In experimentul
nostru am incercat si determindm in dinamica activitatea radicalului OH, simulind masuratorile in vivo. Astfel,
probele de ficat au fost puse in contact cu capcana de spin, pentru a bloca radicalii formati, dar au fost ldsate la
temperatura camerei, de 21°C. Masuratorile s-au facut la o ora, la 2 ore de la recoltare si apoi a doua zi. Spectrele
specifice OH generate de catre probe au indicat o activitate oxidativa intensd la sobolanii sdnatosi si tratati cu
melatonind, dar mult mai slaba la cei din grupa ligaturd simpla. Modul de prezentare s-a mentinut in aceeasi
maniera si la a doua determinare, la 2 sdptamani, ceea ce inseamna cé este un model valid. Acest lucru poate fi
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explicat prin evolutia tesutului hepatic ramas in conditii de anaerobioza. Celulele provenite de la exemplarele
sdnatoase posedd un aparat enzimatic, metabolic si energetic intact, asa ca, in conditii de privare de oxigen
procesele de degenerare apoptotica si necroza se vor produce in datoritd unui stres oxidativ intens. La sobolanii
din grupa melatonind semnalul pentru OH se apropie de cel al indivizilor sdnatosi, este stabil si puternic, de
amplitudine. Parenchimul sobolanilor cu ligaturd de coledoc, dar tratati cu melatonind se comportd asemanator
unuia indemn atunci cand este pus 1n conditii de anaerobioza, lucru care ne facem sé credem ca administrarea de
melatonind prezerva in celula hepatici mecanismele enzimatice si resursele energetice, fiind un factor de
protectie. Proba de tesut prelevat de la sobolanii cu ligatura, dar netratati in niciun fel, tinuta in conditii anaerobe,
se comportd aproape inert din punct de vedere al productiei de OH, deci al stresului oxidativ. Explicatia ar putea
consta in faptul ca aceste celule sunt epuizate structural, functional si energetic de catre stresul oxidativ intens la
care sunt supuse datorita colestazei induse experimental. Indivizii tratati u tinospora se comporta asemanator
celor cu melatonind, dar prezintd un semnal mai slab, ceea ce ne face sd credem ca activitatea antioxidantd a
tinosporei cordifolia este prezenta, dar mai putin eficientd, comparativ cu melatonina.

Concluzii: Icterul obstructiv si colestaza extrahepaticd declanseaza la nivel hepatic procese de stres oxidativ,
responsabile de alterarile morfofunctionale si imunologice celulare. Administrarea de melatonind si infuzie de
tinospora cordifolia la sobolanii cu ligatura de coladoc s-a dovedit a avea efect hepatoprotector. Administrarea
melatoninei si a tinospora cordifolia se obiectiveaza prin prezervarea structurala si functionald a mitocondriilor.
Melatonina si tinospora cordifolia manifestd actiuni antioxidante de intensitéti variabile, in mod direct sau prin
sustinerea mecanismelor adaptative celulare

4. Studiu 3. Evaluarea implicatiilor colestazei si a stresului oxidativ hepatic
in evolutia postoperatorie a pacientilor cu icter obstructiv

Scopul studiului: Prin prezentul studiu incercam o evaluare a efectelor stressului oxidativ consecutiv colestazei

extrahepatice asupra evolutiei pacientilor cu tumori periampulare, din punctul de vedere al aparitiei
complicatiilor postoperatorii nehemoragice. Cu toate ca interventiile chirurgicale pentru tumorile periampulare
sunt complexe, cu multiple riscuri chirurgicale asociate metodei 1n sine, la pacienti cu un status general posibil
alterat, consideram ca stresul oxidativ hepatic datorat icterului, cu toate cd este rezolvat prin restabilirea
drenajului biliar, poate sa influenteze evolutia postoperatorie a bolnavilor, prin efectele celulare si functionale
deja instalate.

Material si metoda: S-au luat in studiu o serie de pacienti consecutivi operati in Clinica Chirurgie III operati
pentru tumori periampulare in perioada ianuarie 2009 — aprilie 2011. Pacientii au fost impartiti in doua loturi
initiale, primul la care s-a practicat operatia cu intentie radicald, duodenopancreatectomia cefalicd (lot DPC -
LDPC) si al doilea, la care s-au practicat interventii paleative (lot paliativ LP). Pentru fiecare dintre loturi s-a

evaluat statusul biochimic al colestazei si al hepatocitolizei la internare (Bb, FA, yGT, ASAT, ALAT), nivelul
hemoglobinei Hb si al leucocitelor L, apoi s-a divizat fiecare lot in mai multe subloturi, dupa cum urmeaza:
a)cate unul cu bilirubina si enzimele de hepatocitoliza crescute (indice al unui stress oxidativ hepatic intens), b)
altul cu bilirubina crescutd, dar enzimele normale (stress oxidativ hepatic moderat), c¢) bilirubina normald si
transaminaze normale, d) bilirubind normala si transaminaze crescute. S-au analizat complicatiile postoperatorii
si s-au comparat din acest punct de vedere loturile intre ele. S-au elaborat tabele de contingentd si s-a evaluat
statistic importanta stressului oxidativ hepatic ca factor de risc pentru aparitia complicatiilor postoperatorii in
chirurgia tumorilor periampulare, folosind testul Fisher exact, two tailed.

Rezultate, discutii: Lotul pacientilor cu duodenopancreatectomie cefalica a reprezentat aproximativ o treime din
totalitatea cazurilor operate. In momentul interventiei radicale, jumitate din pacienti prezentau icter

sclerotegumentar, iar jumatate erau cu icterul remis in urma unui drenaj endoscopic sau chirurgical. Dintre cei
icterici, existd un procent de 32% la care s-a efectuat o manevra de diversie a bilei in tractul digestiv, fara succes.
Analiza univariata a complicatiilor duodenopancreatectomiilor cefalice, in functie de prezenta stressului oxidativ
hepatic, nu a oferit diferente semnificativ statistice intre ratele complicatiilor la cei ce prezintd sau nu acest status
(25,92% vs 35,13%, p = 0,4755), diferentd nesemnificativa ce se pastreaza si atunci cand se compara subloturile
intre ele. Am incercat studiul pe asocieri de factori ce tin de statusul biologic al bolnavilor si am comparat
subloturi de pacienti cu stress oxidativ hepatic, avand leucocitoza si respectiv anemie preoperatorie, cu subloturi



fara stress oxidativ, dar prezentind aceleasi caracteristici. Am ales leucocitoza ca marker al unei posibile
angiocolite, secundara unui drenaj biliar, endoscopic sau chirurgical. In cazul asocierii leucocitozei si a stressului
oxidativ nu am gasit diferente semnificativ statistice intre complicatiile aparute in cadrul subloturilor (p > 0,05)
si nici nu am remarcat o incidentd mai mare a fistulelor biliare. Asocierea anemiei preoperatorii a schimbat, insa,
situatia. Pacientii cu stress oxidativ hepatic si anemie preoperatorie au avut semnificativ statistic mai multe
complicatii decat cei care nu prezentau anemie, indiferent daca aveau sau nu stress oxidativ (p < 0,05). Pentru a
verifica daca nu cumva anemia in sine este un factor care ar putea afecta singular evolutia postoperatorie, am
aplicat testul Fisher pe lotul celor cu anemie si cei fard, iar diferenta nu a fost semnificativ statistica, fiind la
limita (p = 0,0835), desi exista lucrari in care anemia este un factor important de risc, la fel ca si diabetul, pentru
supuratia de plaga. Spre deosebire de lotul DPC, la lotul interventiilor paliative LP lucrurile stau cu totul altfel.
In cazul acestor pacienti stressul oxidativ hepatic constituie el insusi un factor de risc pentru evolutia
postoperatorie complicatd atunci cand comparam cu sublotul de icterici, dar fard stress oxidativ exprimat (p <
0,05). Comparat cu neictericii, sublotul de stress oxidativ nu prezinta diferente semnificativ statistice (p > 0,05).
Calculele pe cele doud subloturi (cu stress si fara stress oxidativ) au indicat diferente mari, semnificative statistic
(28,33% vs 6,81%, p = 0,0059), ceea ce stratificd mai mult pacientii la risc si ofera si aici ipoteza de lucru ca
stressul oxidativ ar trebui combatut inaintea interventiei. Studiul comparativ al subloturilor stress oxidativ cu
celelalte subloturi, fara icter nu indica diferente intre rata complicatiilor, dar nici nu are semnificatie, deoarece
compara pacienti aflati in situatii diferite. Pacientii din subloturile fira icter sunt in stadii de boald avansata, cu
stare generald precara, la care s-a practicat derivatia digestiva sau alte paliatii si la care, din aceste considerente,
este normal ca rata complicatiilor sa fie destul de mare. In cazul in care se opteazi pentru o derivatie biliara, fie
chirurgical, fie prin stentari, este de preferat ca bila sa fie condusa in intestin si nu la exterior, pentru a-si putea
exercita functiile digestive, dar mai ales, cele protective asupra intestinului.

Concluzii: Icterul per se nu constituie factor de risc pentru complicatiile postoperatorii in cazul
duodenopancreatectomiei cefalice. Icterul asociat stresului oxidativ hepatic nu constituie factor de risc pentru
complicatiile post DPC. Anemia preoperatorie asociatd stresului oxidativ reprezintd un factor de risc important
pentru complicatiile post DPC, in timp ce anemia singurd nu poate fi categorisitd ca un factor de risc. Icterul
asociat stresului oxidativ hepatic reprezintd un factor de risc pentru complicatiile postoperatorii dupa
interventiile paliative pentru tumorile periampulare. Ameliorarea preoperatorie a functiei hepatice si a stresului
oxidativ la pacientul icteric poate reduce rata complicatiilor postoperatorii, in conditiile unei tehnici corecte.
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1. Introduction

Extrahepatic bile ducts stenoses are pathological proceses of multiple causes, that induce the
extrahepatic cholestasis.. Extrahepatic cholestasis notion is included in the nosological frame in wich the
products of secretion and excretion of the hepatocyte are prevented in their free flow to the intestine. The
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process is followed by accumulation of bilirubin, bile acids and salts in hepatocytes and their regurgitation
in the bloodstream. The effects of this reversal of hepatocytes polarity bile occurs at both levels, local and
general. Liver cell metabolism is altered, characterized by very intense redox reactions, followed by
production of increased quantities of oxygen free radicals, whose activity can not be counteracted by
liver’s own antioxidants, moment in which oxidative stress is triggered. Free radicals act by alterations of
all cellular structures, to the level of DNA, resulting in acceleration of liver apoptosis. They trigger an
inflammatory response, produced and maintained by oxidative stress phenomena and manifested in the
portal space,. Aggregation of the destructive consequences of the two phenomena, oxidative stress and
inflammatory infiltrate, will manifests by impaired liver function, cell apoptosis and necrosis, cellular
development of fibrosis.

Impaired liver function and structure is accompanied by functional and structural alterations in
the other digestive organs, the lack of bile in the intestine is responsible for maldigestion and
malabsorption, but also for the onset of oxidative stress in the intestinal wall, with consequences that can
be harmful patient.

In this study we tried to describe the cellular, biochemical and ultrastructural hepatic changes
that occur in extrahepatic cholestasis case. We followed on animal experimental model the chronological
sequence of cellular and biochemical events occurring bile duct ligation by assessing liver function, optical
and electronic microscopy studies. Subsequently we analyzed the extent of the cholestatic oxidative stress,
using the same experimental model and we studied the action of antioxidant substances, in terms of liver
protection. After the experimental study we evaluated the influence of the oxidative stress on the
evolution of patients with cholestatic jaundice due to periampular malignancies and we appreciated its
share of the risk factors for postoperative complications.

Topic was approached in a complex and multidisciplinary manner, in which were involved
pathologists and laboratory physicians, specialists in electronic and optical microscopy, chemists,
specialists from the university animal experimental center. Description of facts, without being exhaustive,
begins at the ultrastructural level, passes through description of the histological and biochemical changes
and continued with efforts to find solutions to combat oxidative stress and hepatic adverse consequences
of cholestasis. Naturally, it made the transition from experimental to the clinical study and the conclusion
of the three studies is that there are solutions to improve patient outcomes treated for disease-causing
extrahepatic cholestasis and oxidative stress.

All experimental studies were approved by the University’s Ethics Committee .

2. Study 1. Experimental study of extrahepatic cholestasis

Aims: Highlighting developments in biochemical and ultrastructural pathological conditions of
hepatocyte in extrahepatic cholestasis by complete ligation of the distal common bile duct in rats.

Materials and methods: a group of adult Wistar rats was used, in which, in general anesthesia, distal
complete choledocal ligation was performed, using silk 4-0 thread. Preoperative blood samples were
collected from each individual, to determine basal values for transaminases and cholestatic enzymes.
Subsequently, at intervals of 7 days, blood samples were collected from each individual, and couple of rats
were slaughtered at random, for morphological and ultrastructural study copies. Preparations were made
for optical and electronic microscopy. Follow of the lot was made over 28 days. Afterwords data collection
were made and biochemical evolution curves were analyzed, along with the data from the two types of
microscopy. The study envisioned a timeline to biochemical and pathological changes of the liver in
common bile duct obstruction.
Results, discussion: the optical microscope main changes are as follows: One week after surgery, we
noticed a massive proliferation of biliary epithelial cells (colangiocite), this phenomenon leads to an
increase in the number of bile ducts from the porto-biliary areas, with a 12.76 bile ductes in average on
space of Kiernan. In addition to biliary epithelial cell proliferation, were found necrotic inflammatory
phenomena, inflammation was grade 2 after Knodell score. In two weeks we found a significant increase
in the number of bile ducts in the space Kiernan, their average number being 31.73, so that the bile ducts
proliferate beyond the port space and infiltrating liver parenchyma. At this time, in addition to relatively
normal-looking bile ducts, we found the presence of abnormal structures, namely proliferating epithelial
cells who are not arranged on basement membrane and do not tend to form lumens canaliculare.
Necrotic-inflammatory activity grade was 1 - minimal inflammation. At this time no injuries have been
reported hepatic fibrosis. Three weeks we have seen an increase of bile ducts from the porto-biliary
spaces, their average being 20.17 / Kiernan space. Inflammatory infiltrate was very abundant,
predominant lymphocytes. Inflammation was grade 2 after Knodell score. No lesions were observed in
liver fibrosis. At 4 weeks after surgery we found a reduction in the number of bile ducts in the porto-

17



biliary spaces, their average number is 4.9. Instead increase the number cells with characteristic
morphology of mesenchymal cells. Among the mesenchymal cells and biliary epithelial cells proliferate
atrophied hepatocytes were observed, which will undergo coagulation necrosis. This phenotypic change
can be attributed to a phenomenon called epithelial - mesenchymal transition.

In the bile duct after ligation there was an increase in ductal diameter channel, a canalicular wall
thickening, an increase in cells from the connective tissue, subepitelial proliferation and an increasing
amount of elastic fibers. One important aspect is the presence of choledocal inflammatory infiltrate in the
wall, present and evident in the first 3 weeks and ameliorated after the 4th. Inflammation of the wall
occurs in the ductal ligature wire and is fully justified by the presence of foreign body, but the neutrophilic
infiltrate is notified at a distance from the ligation site, although not handle bile duct during the operation.
It is possible that this is due to irritation of bile accumulation and increased pressure into the common bile
duct that triggers a nonspecific inflammatory response, similar to periportal infiltrate the liver
parenchyma.

Electron microscopy: After the first 7 days after ligation, hepatocyte retains its normal structure and no
major changes are described. The cell membrane is intact, tight junctions appear unaffected. Dilatation of
the biliary space is observed. Nucleus and cellular organelles are not suffering notable alterations.
Perivascular collagen fibers is visible belongs to the space, but their presence is normal. This indicates the
cellular adaptive response to stasis bile salt-induced aggression without affecting the structure of
hepatocytes, which confers cell function reversibility after lifting obstruction. Images obtained at 14 and
21 days after ligation shows progressive alteration of cellular structure, without major differences from
week to week. Biliary spaces dilatation is characteristic, expressed at the poles of the hepatocyte bile, with
biliary hyperpresion flattening microvillus. Tight junctions retain their architectural integrity. In the
cytoplasm is remarkable loss of matrix cell cytoplasm shows vacuolation and fat loading. ITO cells loaded
with vitamin A normally lose vacuoles lipid (probably vitamin A pass in hepatocytes in antioxidant
response). Mitochondria are beginning to show electron-hypo dense, bloated, rounded, lower in number,
with mitochondrial cristae disintegration. At the level of the nuclei were detected vacuolisation of nucleoli.
These vacuoles are real and not artifacts of processing, it presents their own wall, falls within the contours
of nucleoli, which do not distort. Virus infection was excluded, because in that case the image is black and
not transparent. Although the cell oxidative stress is intense, we've not revealed the presence of
peroxisome on any of the sections examined.

Biochemical evolution. Transaminases: curves obtained show their peak at 7 days after ligation, with a
slight decrease to 14 days, then a more pronounced decline, approaching baseline after 21 days of
cholestatic jaundice. Normalization of transaminases in the absence of specific treatment cannot be
explained based on the data we obtained and can be part of specific adaptive processes in rats. The
evolution of AF is figured by increased levels in the first week, then maintain the plateau and has a much
slower decreasing trend towards the end of 4 weeks.. Total bilirubin and conjugated bilirubin
measurement showed a similar trend curve of AF. Maximum values were recorded after 7 days, then
declined gradually towards the end of the experiment. This model does not match human, in wich one
cannot find a decrease in bilirubin levels in the event of a complete and permanent biliary obstruction.
Evaluation of pooled first group of rats allowed us to make an overview of the phenomena that occur after
induction of cholestatic jaundice by common bile duct ligation and draw some conclusions. The
experimental model is valid only in the first two weeks for comparison with human mode of evolution in
terms of chemistry, mechanisms of rat protection is much more obvious in the coming weeks. Pathological
phenomena  follow  their own  course, despite  apparent enzyme  normalization.

Conclusions: in this experimental model, most obvious damage was the ductal reaction, their
number increasing progressively to two weeks after ligation, after which it decreases. There is a negative
correlation between the activity of proliferation of biliary epithelial cells and mesenchymal phenotype
number of cells, which increases progressively after ligation. 4 weeks fibrosis occurs early, which is the
stage one after the Knodell score. In the bile duct wall thickening there is a proliferation of mesenchymal
cells on and elastic fibers. At ultrastructural level, mitochondria are the first cellular organelle that is
affected. Cholestatic enzymes and transaminases have a similar evolution of man in the first two weeks.
The rat liver triggers adaptive protection responses, but the pathologically course of damage is not
affected.

3. Study 2. Evaluation of oxidative stress in extrahepatic cholestasis

Aims: We set the evaluation of oxidative stress induced by the cholestatic liver in quantitative terms
by measuring the oxygen free radicals formed, but also qualitatively by considering the lesions caused by
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redox reactions. We also tried to analyze the effects of antioxidant and hepatoprotective preparations of
melatonin and Tinospora cordifolia, using the same criteria mentioned above.

Materials and methods: there were three groups of adult Wistar rats, who underwent distal common
bile duct ligation. First lot was given aqueous melatonin during postoperative period (group M), another
infusion of Tinospora cordifolia extract (group T), and the last batch was considered a witness, lot L. As the
first study, blood samples were collected before and postoperative interval of 7 days and were sacrificed
subjects for evidence of optical and electronic microscopy. To assess oxidative stress, NO production was
determined by spectrophotometry in liver homogenate and hydroxyl OH radical production was
evidenced electronic spin resonance ESR.

Results, Discussion: In terms of optic microscopy, in animals that received melatonin and Tinospora
cordifolia, tissue changes are not dramatically different from untreated animals. Inflammatory infiltrate is
encountered, hepatocitolise areas, periportal piece-meal necrosis also. Areas of fibrosis were not
observed, but also in simple ligation model fibrosis occurred only after 28 days. The effects are explained
by the action of sudden, violent choledocal ligation, with repercussions on a liver previously unprotected
by any mechanism. Instead, the degree of periportal inflammation and ductal proliferation response is
lower than in witness, a little more expressed in the first 7 days in Tinospora group, then the next 7 days
for melatonin group. This make us believe that , there is a reduction of oxidative stress products and
immunomodulation in the liver with decreased inflammatory response under the action of these
substances. Ductal proliferation response is adaptive and protective process in cholestasis, its reducing it
can mean resentment less aggressive of cholestasis under the protective action of melatonin and
Tinospora cordifolia.

Electron examination go to specify in more detail disturbances in cellular and morphological,
supporting the evolution of enzymes. In the first 7 days of extrahepatic cholestasis, the cellular alterations
are not dramatic, nor are notable differences between the groups. Except that peroxisomes, which are a
marker of antioxidant activity, are present only in groups treated with melatonin and Tinospora and
completely absent in the unprotected, were not highlighted other issues of hepatoprotective activity of the
two products studied. Moreover, the appearance of mitochondria gives conflicting results, because the T
group, theoretically protected, mitochondria have the same look normal, as in group L, unprotected, while
protected rats with melatonin mitochondria appear to suffer more than the rest. The entire electron
microscopy picture is normal for all three groups of rats in group terms of tracking progress. Although
there is intense cholestasis, revealed by biochemical examinations, their protective mechanisms in rat
liver cells do their duty, so that there is no structural alterations. Differences between images of
mitochondria of the three batches are not major and, in light of subsequent developments, probably have
no significance. Comparison of images obtained at 14 days of cholestasis reveals significant differences
between the three groups. While the control group depreciation of cell ultrastructure under the effect of
oxidative stress is obvious, manifested both in the cytoplasm, which appears vacuolated and in the
mitochondria, which also lose the integrity, the other two groups might object protective effect of
melatonin and Tinospora cordifolia. In an overview, it looks surprising the image of normal cells in lot M
and T, compared with group L. Mitochondria are impaired in L group cells, with rarefied matrix,
destruction of mitochondrial cristae, while the groups M and T cells they appear like normal. Peroxisomes
are highlighted, again, only to groups M and T. Very interesting is the appearance of nuclear vacuoles in
unprotected hepatocytes in group L, vacuoles which normally describe the cells in mitotic division intense
period. We are issuing this call for the hypothesis that the onset of liver regeneration processes is a
response to aggression cholestasis and cellular necrosis. Because in the lots M and T vacuolated nucleoli
were not found on any of the sections could mean that the aggression felt by hepatocytes is not so great
and because of that mitotic activity and regeneration in response to aggression is not intense.
In terms of the hepatocitolise and cholestasis syndroms, we have noted a similarity of the curves of
evolution with untreated animals during the first week, when there is no significant difference between
the values of AST, ALT, BBT, AF. After the first week, we noted "normalization" of almost all biochemical
tests in melatonin and Tinospora group compared with controls. Given the behavior of enzymes and
bilirubin in the previous group studied, one can say that the administration of melatonin and Tinospora in
induced cholestatic jaundice animals, leads to "normalization” of enzymes in at least one week faster than
the natural model of evolution. Although the explanation of this behavior in rats can be explained only by
triggering protective mechanisms, our experimental results promote the idea that the administration of
antioxidants also have a modulator role of hepatic adaptive systems, by promoting their work. Effects of
melatonin and Tinospora cordifolia are more obvious on the cholestatic enzymes and bilirubin, which
translates into the role of stabilizing the membrane, which will be objectified by electron microscopy
studies.
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Measurement of oxidative stress compounds was correlated with data obtained from analysis of
biochemistry and morphopathology. Compared with controls, the specimens treated with melatonin and
Tinospora cordifolia, production of NO2/g amount of tissue was significantly lower. After 7 days the
amount of NO2/g tissue is, on average, equal to M and T groups and, at 14 days are observed variations
between individuals M, while in the group T values remain fairly similar, but because of small lots, there is
no conclusions of statistical significance in these groups. The results obtained in electronic spin resonance
to detect OH gave apparently contradictory data. The analysis of types of spectra show that the strongest
signal it is healthy rat liver. Similar, but with a much smaller amplitude, appears the spectrum of subjects
treated with melatonin. It is within the first 7 days after induction of oxidative stress, and subsequently to
decrease in intensity. The liver of the group treated with Tinospora presents a spectrum suggestive of OH
radicals, but the small amplitude in the first week, but that increases to two weeks, approaching that of
healthy individuals. Liver signal of choledoc ligation animals, but no additional treatment does not show a
clear signal for OH. In our experiment we tried to determine the dynamic activity of OH radical, simulating
in vivo measurements. Thus, liver samples were put in contact with the spin trap to block the radicals
formed, but were left at room temperature 21 ° C. Measurements were made at a time, 2 hours after
harvest and then the next day. OH spectrum generated by specific evidence indicated a strong oxidative
activity in healthy and treated with melatonin rats, but much weaker in the simple ligation group.
Presentation was maintained in the same manner and to the second determination 2 weeks, which means
that it is a valid model. This can be explained by the evolution of liver tissue remained in anaerobic
conditions. Cells from healthy specimens have a enzymatic, metabolic and energy device intact, so that in
the oxygen deprivation apoptotic degeneration and necrosis processes will occur due to intense oxidative
stress. In melatonin treated rats signal for OH group is close to that of healthy individuals, is stable and
strong amplitude. Parenchyma of rats with choledocal ligature, but treated with melatonin behaves like a
free when it is placed in anaerobic conditions, which make us believe that the administration of melatonin
preserves the hepatic cell enzymatic mechanisms and energy, as a protective factor . Tissue samples taken
from rats with ligature, but untreated in any way, kept under anaerobic conditions, behaves almost inert
in terms of production of OH, so the oxidative stress. The explanation could be that these cells are heavy
depleted structural, functional and energy by oxidative stress faced by experimentally induced cholestasis.
Individuals receiving Tinospora behave like those with melatonin, but has a weaker signal, which makes
us believe that the antioxidant activity of Tinospora cordifolia is present, but less effective than melatonin.

Conclusions: Extrahepatic obstructive jaundice and cholestasis in the liver triggers oxidative stress
processes responsible for morpho-functional and immune alterations. Administration of melatonin and
infusion of Tinospora cordifolia in rats with ligature of choledoc have been shown to have
hepatoprotective effects. Administration of melatonin and Tinospora per os has been effective in terms of
bioavailability. Melatonin and Tinospora cordifolia action is specified by structural and functional
preservation of mitochondria. Melatonin and Tinospora cordifolia exhibit antioxidant actions in varying
intensities, directly or by supporting adaptive cellular mechanisms

4. Study 3. Assessment of the implications of cholestasis and liver oxidative
stress in postoperative evolution of patients with obstructive jaundice

Aims: In this study attempt an assessment of extrahepatic cholestasis consecutive oxidative stress on the
evolution of patients with periampular tumors, in terms of nonhaemoragic postoperative complications
occurrence. Although surgery for tumors periampulare are complex, with multiple risks associated by the
surgical method itself, on patients with general status possibly altered, we consider that oxidative stress
due to liver jaundice, although it is resolved by restoring bile drainage, can influence postoperative
evolution of patients through the cellular and functional alterations already installed.
Material and Methods: In this study we considered a series of consecutive patients operated on in the

Surgical Clinic III surgery for tumors periampulare between January 2009 - April 2011. Patients were
divided into two groups, one who underwent surgery with radical intent, cephalic
duodenopancreatectomy (lot DPC - LDPC) and the second, which were practiced palliative intervention
(palliative group LP). For each batch was evaluated biochemical status of cholestasis at admission (BB,
FA, YGT, AST, ALT), Hb hemoglobin level and leukocyte L, then each lot was divided into several sublots, as
follows: a) by one with elevated bilirubin and transaminase (index of hepatic oxidative stress heavily), b)
one with high bilirubin but normal enzymes (moderate hepatic oxidative stress), ¢) normal bilirubin and
transaminases normal, d) normal bilirubin and elevated transaminases. Postoperative complications were

20



analyzed and lots were compared from this point of view. We have developed contingency tables and
evaluated statistically to stress the importance of oxidative metabolism as a risk factor for postoperative
complications in surgery periampulare tumors using Fisher exact test, two tailed.
Results, Discussion: The lot of cephalic duodenopancreatectomy patients represented approximately one

third of all cases operated. When radical surgery, half the patients had jaundice and half were jaundice
resolved after an endoscopic or surgical drainage. Of the jaundiced patients, there is a 32% undergoing a
maneuver of diversion of bile in the digestive tract, without success. Univariate analysis of DPC
complications, according to the presence of hepatic oxidative stress, did not provide statistically
significant differences between the rates of complications in those who have status or not (25.92% vs
35.13%, p = 0.4755), insignificant difference that is maintained when comparing each sublot. We tried
study of a combination of factors related to biological status of patients and compared sublots patients
with hepatic oxidative stress, preoperative anemia or leukocytosis, respectively, with sublots with no
oxidative stress, but presenting the same characteristics. We chose leukocytosis as a possible marker of
angiocolitis, secondary to biliary drainage, endoscopic or surgical. In the combination of leukocytosis and
oxidative stress we didn’t found statistically significant differences between the sublots complications (p>
0.05) nor we observed a higher incidence of biliary fistulas. Association of preoperative anemia changed
the situation. Hepatic oxidative stress in patients with preoperative anemia were statistically significantly
more complications than those with no anemia, whether they were or not in oxidative stress (p < 0.05). To
check whether anemia itself is a singular factor that could affect the postoperative evolution, we applied
the Fisher's exact test plot on patients with anemia and those without, and the difference was not
statistically significant (p = 0.0835 ), although there are works in which anemia is a significant risk factor,
like diabetes, for suppuration of the wound. Unlike DPC group, in the group of palliative interventions LP
things are different. In these patients liver oxidative stress is in itself a risk factor for postoperative
evolution when compared with sublot complicated by jaundice, but without oxidative stress expressed (p
< 0.05). Calculations on the two sublots (with stress and without oxidative stress) indicated significant
differences, (28.33% vs. 6.81%, p = 0.0059), which stratify patients at risk and more, offers here working
hypothesis that oxidative stress would be fought before the intervention. Comparative study of oxidative
stress with other sublots without jaundice indicates no difference between the rate of complications, but
neither is significant because it compared patients in different situations. In the palliative group, patients
without jaundice sublots are in advanced stages of disease with a poor general condition, who underwent
gastrointestinal bypass or other paliatii and which, for those reasons, it is normal that the rate of
complications is quite high. If an biliary diversion is needed, , either by stenting or surgically, it is
preferable that the bile is headed in the intestine and not outside, to enable it to carry digestive functions,
but especially the protection of bowel wall
Conclusions: jaundice per se is not a risk factor for postoperative complications in cephalic
duodenopancreatectomy. Jaundice associated with hepatic oxidative stress is not a risk factor for
complications after DPC. Preoperative anemia associated with oxidative stress is an important risk factor
for complications after DPC, while anemia alone can not be categorized as a major risk factor. Jaundice
associated with hepatic oxidative stress is a risk factor for postoperative complications after palliative
interventions periampulare tumors. Improvement of preoperative liver function and oxidative stress in
icteric patient can reduce postoperative complications, in terms of a correct techniques.
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