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Sinteza Partilor Principale:

Patologia tumorala a pancreasului cunoaste in ultimii ani o importanta
modificare sub aspect statistic, cazurile raportate de cele mai importante centre
spitalicesti specializate in diagnosticul si tratamentul acestui gen maladiv
ilustrand o adevarata cifra “epidemica”.

Lucrarea de fata este rezultatul mai multor ani de cercetare, focalizata pe
un subiect care m-a preocupat continuu, prin numeroasele si controversatele
sale aspecte.

Vazuta, desigur, prin prisma radiologului imagist si, in primul rand, din
perspectiva ecografiei trans-abdominale, patologia tumorala pancreatica raméane
o tema deschisa diverselor dezbateri profesionale.

Pana in momentul actual nu exista recomandari in sens oficial acceptate,
pentru a initia un screening de rutina in neoplasmul pancreatic la persoanele
asimptomatice, iar unii autori chiar contraindica proceduri relative la o asemenea
practica.

Se stie Tnsa ca neoplasmele pancreasului exocrin si de multe ori chiar si
cele cu origine endocrina sunt foarte rar ,invinse” de practicile curente de
tratament, cea mai optimista rata de vindecare oferind-o formatiunile tumorale
localizate strict la nivelul ariei pancreatice. Din nefericire, acest stadiu al bolii
numara mai putin de 20% din totalul cazurilor diagnosticate; chiar in situatia
efectuarii unei rezectii chirurgicale inalt competenta si aparent radicala, rezultate
pozitive ale “supravietuirii la 5 ani” sunt inregistrate in mai putin de 5% din cazuri.

Batalia cu neoplasmul pancreatic este inca departe de a se finaliza, putem
chiar afirma ca nu sunt foarte clare nici macar strategiile arsenalului diagnostico-
terapeutic. In paralel cu testarile biochimice s-au dezvoltat o serie de metode
imagistice de diagnosticare a tumorilor pancreatice.

Performantele acetora ilustreaza nu numai o buna specificitate si
sensibiliatate Tn diagnosticul proceselor tumorale, ci si o descriere a extensiei i
caracterelor acesteia; rezultand implicit o mai corecta incadrare si stabilire a
posibilitatilor terapeutice.

Cea mai inaltd acuratete in aprecierea dimensiunilor si modificarilor
pancreasului o ofera Tomografia Computerizata (T.C.), in variantele de tehnica
spirala (simpla) si spirala multi-detector, cu utilizarea adecvata a mediilor de
contrast injectate intra-venos, respectiv administrate oral.

Endoscopia Retrograda Colangio-Pancreatografica (ERCP), sau, mai nou,
Colangio-Pancreatografia sau Angiografia prin Rezonanta Magnetica (MRCP-
MRA) completeaza substantial datele necesare unui diagnostic complex, dar nu
pot fi introduse ca teste de identificare (screening), datorita costului lor ridicat si
aspectului invaziv, in cazul ERCP.



O investigatie imagisticad neinvaziva si care ar putea lua caracter de
screening este Ecografia Trans-abdominala(ETA), in cazurile problematice
incluzand chiar tehnicile mai noi de tip Ecografie Endoscopica (EcoE).

Prin ETA si/sau EcoE se pot detecta de catre un specialist experimentat si
in conditiile explorarii cu un echipament performant, formatiuni tumorale mici de
la nivelul pancreasului, mai ales cele situate in portiunea cefalica si cefalo-
corporeala, unde aceste leziuni apar mai frecvent si reprezinta totodata, formele
cel mai adesea rezecabile chirurgical.

Marele dezavantaj al metodelor imagistice, cu exceptia Ecografiei trans-
abdominale, il constituie adresabilitatea redusa si gradul de relativa invazivitate a
diferitelor tehnici si, de aici, imposibilitatea acestora de a imbraca un caracter de
masa.

Prin lucrarea de fata am incercat stabilirea locului metodelor de imagistica
medicala in compunerea unui algoritm de diagnostic si ghidare a manoperelor
interventionale, aplicabil proceselor tumorale pancreatice.

Partea Generala a lucrarii detaliaza in primul capitol clasificarea actuala
a tumorilor pancreatice, demonstrand prin diversitatea formelor proliferative
complexitatea acestei patologii si sugereaza dificultatea incadrarii diagnostice
pozitive si diferentiale prin metode clinice gi para-clinice.

Se pune, de asemenea, un accent special pe modalitatile si tipurile de
stadializare ale neoplasmului pancreatic, accentuandu-se inadvertentele si lipsa
unei opinii clare si generalizate asupra acestui aspect, considerat de unii autori
ca extrem de important in stabilirea unui standard procedural, asa cum celelalte
patologii oncologice, in marea lor majoritate, il au foarte bine incadrat.

Cel de-al doilea capitol trece in revista datele actuale raportate de
contextul etiologic si epidemiologic al acestei patologii, apeland la cele mai
convingatoare si bine documentate studii/articole pe tema cancerului pancreatic,
aflate in baza de date a Medline, incepand din anul 1960 si pana in 2005.

Tot in acest segment am considerat necesara introducerea unor discutii
legate de posibile Cauze si asocieri ale tumorilor pancreatice cu maladii mai mult
sau mai putin directe ale pancreasului ca viscer glandular exo si endocrin,
precum diabetul zaharat, pancreatita, anemia pernicioasa, polipoza
adenomatoasa familiala, dar si cauzele indirecte posibil generate de factorii
nutritionali sau genetici.

Biologia moleculara si progresia tumorala a tumorilor pancreatice in
general si adenocarcinomului pancreatic in particular reprezinta actualmente
unul din domeniile de varf al cercetarilor de laborator, afirmand chiar ca alaturi de
alte organe cu patologie oncologica primara, cancerul pancreatic este
esentialmente o boala genetica, rezultatul unui proces progresiv, cu acumularea
de anomalii genetice multiple, conducand in final catre un genotip malign instabil.

Profilul genetic al cancerului pancreatic inglobeaza atat activarea proto-
oncogenelor (Kras, DCC, BRCA2 sau APC), alterari ale functiei genelor de
supresie tumorala (p53, p16, SMAD4), cat si dereglari la nivelul sistemului
transmiterii semnalului pentru factorii de crestere si receptorii acestora.

Capitolul al 3-lea detaliaza componenetele Managementului clinic orientat
spre diagnostic si stadializare, accentuand rolul tehnicilor de Imagistica Medicala



si ponderera pe care fiecare dintre metode o ocupa in spatiul ,algoritmului
imagistic cel mai eficient”, in functie de individualitatea si particularitatile cazului.

Ecografia transabdominala (ETA) constituie in majoritatea centrelor
specializate in chirurgia pancreatica si a clinicilor de gastro-enterologie, prima i
de multe ori principala metoda imagistica de diagnostic utilizata, preferata
datorita multiplelor sale avantaje, intre care costul redus si adresabilitatea ar fi
cele mai des citate.

ETA confirma prezenta calculilor biliari si traseaza cu relativa usurinta
diagnosticul diferential intre icterul de cauza obstructiva prin migrarea acestor
calculi si obstructia de cauza tumorala, stabilind nivelul acestei obstructii.

Metoda ultrasonografica poate trasa eventualele caracteristici individuale
apartinand substratului tumoral si, de asemenea, detecta leziunile metastatice
hepatice, dilatarea cailor biliare intrahepatice si a ductului pancreatic principal, iar
uneori pune in evidenta adenopatii retroperitoneale sau prezenta ascitei.

Prin intermediul ghidarii ecografice se pot obtine bioptic specimene
celulare sau chiar tisulare din tesuturile prezumtiv tumorale, folosind punctia
aspirativa cu ac fin sau punctia tip ,tru-cut”; abordul percutan a fost insa inlocuit
in ultimii ani de cel eco-endoscopic, mai sigur si cu rezultate mai bune in termenii
senzitivitatii si specificitatii.

ETA tinde sa ocupe pozitia, sau rolul, de metoda screening pentru
detectarea si, mai ales, disocierea cazurilor tumorale, cele considerate ecografic
nerezecabile, pe baza criteriilor dimensionale si de diseminare, trecand direct
intr-o etapa terapeutica adjuvanta.

Ecografia endoscopica (EE) este tot mai mult citata ca metoda cea mai
adecvata de stadializare a formatiunilor tumorale de mici dimensiuni, avand ca
substrat metodologic apropierea maxima a probei, sau traductorului ecografic cu
emisie/receptie de ultrasunete de inalta frecventa, de substratul lezional, in cazul
in speta, de pancreas.

Acest lucru elimina interfetele artefactuale intalnite ca factori limitativi ai
metodei ETA (gazul din intestine si stomac, peretii viscerali si substratul
lipomatos), rezultdnd o marcata imbunatatire a rezolutiei imaginii parenchimului
pancreatic normal si respectiv tumoral, precum si a tesuturilor inconjuratoare.

Ecografia endoscopica insa, spre deosebire de CT, este mai putin
abordabila si necesita o experienta extensiva (atat ca manualitate endoscopica,
cat si ca analiza si decelare sonomorfologica), precum si o foarte buna
cunoastere a anatomiei din aceasta perspectiva.

Se poate afirma ca exista un consimtamant unanim privitor la Tomografia
Computerizata (TC) in tehnica spirala si multi-detector (TCMD), ca fiind cea mai
utila metoda de investigatie in evaluarea si stadializarea cancerului pancreatic.

O examinare CT spirala in faza duala, cu sectiuni fine si cu achizitia
imaginilor in fazele optime ale contrastului (pancreatica - arteriala), urmata de o
achizitie secundara in timpul fazei hepatice (porto-venoase), imbunatateste in
mod substantial acuratetea metodei pentru detectia si stadializarea neoplasmului
pancreatic.

Am considerat in acest sens extrem de utila o trecere in revista a criteriilor
TC privind rezecabilitatea chirurgicala a tumorilor pancreatice, privita atat din



perspectiva istorica, cat mai ales din cea pragmatica, urmarind in dinamica
progresele de diagnostic odata cu cele tehnologice, privind elementul ,cheie” al
posibilitatii efectuarii actului chirurgical si anume urmarirea invaziei vasculare
(arteriale si, mai ales venoase).

Imagistica prin rezonantd magnetica (IRM) in cazul tumorilor pancreatice
este Tnca subiectul unor controverse, fiind o investigatie mai scumpa si neoferind
aparent beneficii superioare metodei computer tomografice.

Introducerea tehnicilor de achizitie ultra-rapide precum si perfectionarea
continua a mediilor de contrast a crescut notabil aplicabilitatea si mai ales
valoarea tehnicii.

Ultimul capitol al sectiunii generale al prezentei lucrari trece in revista
aspectul curativ fundamental, acela al chirurgiei pancreasului tumoral, singura
metoda dovedita ca avand rezultate pozitive privind supravietuirea la acesti
pacienti.

Sunt enumerate principalele etape in evolutia tehnicilor de rezectie si
respectiv reconstructie viscero-vasculara, incepand cu pionieratul echipelor
chirurgicale conduse de Kausch, Watson si Clagett, trecand prin fundamentarea
procedurii de catre cei al carei nume il si poarta, Whipple si Trimple si ajungand
in actualitate la tehnicile imbunatatite, descrise de Traverso si Longmire.

Partea Speciala a lucrarii prezintd un studiu transversal populational,
desfasurat in perioada Februarie 2001 — Martie 2007, pe un lot de 115 subiecti
internati cu suspiciunea diagnosticd de proces neoproliferativ pancreatic in
Clinicile Universitare Medicala si Chirurgie lll, ale Spitalului de Urgenta ,Profesor
Dr.Octavian Fodor” din Cluj-Napoca.

Toate cazurile studiului au fost examinate prin cel putin una dintre
metodele de diagnostic imagistic uzuale (Ecografie trans-abdominala, Ecografie
Endoscopica, Tomografie Computerizata, Imagistica prin Rezonantad Magnetica,
Pancreato-Colangiografie Endoscopica Retrograda).

Toate elementele patologice notate in legatura cu procesul tumoral in
urma investigatiilor imagistice au servit ca baza a planificarii actului operator.

Totodata, prin cuantificarea lor alfa-numerica si introducerea intr-un
sistem tabelar (configurat special: pe metode de examinare si elemente
diagnostice de interes), aceste date au fost analizate comparativ cu cele obtinute
in urma examenului intra sau post-operator si, respectiv a celui histopatologic.

Acest lucru a fost posibil prin elaborarea unei Fise Informatizate de
Monitorizare a fiecarui pacient, sub forma unui Sistem de Baza de Date.

Criteriile de includere a pacientilor in cercetare au pornit de la conditia
,Sine qua non” a prezentei unui diagnostic histopatologic (utilizat ca referinta n
analiza retrospectiva) de proces tumoral sau pseudo-tumoral pancreatic si,
totodata, a unor date de diagnostic chirurgicale, rezultate in urma laparatomiei
(exploratorii, paliative, sau avand ca rezultat ablatia procesului tumoral).

Criteriile de excludere a pacientilor din cadrul de cercetare au fost, in cea
mai mare parte, selectate pe parcurs, dictate de mentinerea unei rigurozitati si
mai ales a posibilitatilor de analiza comparativa a rezultatelor, studiul fiind de tip
analitic si parcurgand cazuistica in dinamica, pe toata perioada de desfasurare.



Modalitatile de analiza si felul in care s-au pus bazele fiecaruia din cele
cinci studii cuprinse in cercetare au fost detaliate in Capitolul privitor la Material
si Metode, elementul focal fiind reprezentat de analiza modului in care metodele
imagistice, utilizate in prezent in mod curent, pot genera un diagnostic de
acuratete in depistarea, descrierea si aprecierea caracterului tumoral pancreatic
si, in acelasi timp, gradul in care pot ghida actul chirurgical de exereza tumorala,
stabilind fezabilitatea acestuia.

Nucleul cercetarii este reprezentat de facto, de procesele tumorale
maligne confirmate histopatologic.

Din punct de vedere statistic au interesat numeroasele aspecte ce
caracterizeaza aceasta patologie tumorala, testdndu-se  sensibilitatea si
specificitatea diagnosticului imagistic, urmarind fiecare metoda in parte si in
ansamblu si comparand cu datele rezultate ulterior examenului chirurgical si
morfopatologic. Cele cinci studii au fost denumite si au analizat temele
considerate de noi principale, astfel:

(1) Studiul descriptiv, realizat in prima parte, a urmarit o definire a lotului de

pacienti din punctul de vedere al omogenitatii, clarificand aspecte de natura:

e sexelor ( barbati / femei) si varstei pacientilor din lot,

e metodelor imagistice de evaluare (individualizat si in ansamblu),

e datelor de prelevare bioptica: confirmare histologica prin biopsie pre-operatorie
sau intra-operator, respectiv o confirmare post-operatorie (analiza piesei)

e variabilitatii cazuisticii tumorale (consistentd, origine histologica, natura
evolutiva) si modalitatilor de abordare imagistica si terapeutica.

(I1) Studiul analitic al statusului tumoral a urmarit performanta comparata a

tehnicilor imagistice din punct de vedere al:

e notificarii/vizualizarii procesului tumoral;

e aprecierii imagistice a localizarii procesului tumoral;

e aprecierii consistentei tumorale (solide/chistice/mixte) stabilite morfopatologic,
comparativ cu “consistenta” apreciata imagistic;

e corelatiei intre “consistenfa” apreciatd imagistic a proceselor tumorale
(solida/chistica/mixta) si caracterul histopatologic: malign / “border-line” /
pseudo-tumoral / benign / incert (endocrin);

e caracterului sugerat imagistic al procesului tumoral (malign / border-line /
benign / pseudo-tumoral / neuro-endocrin) raportat la cel histopatologic;

e raporturilor volumetrice apreciate imagistic, comparativ cu cele apreciate
chirurgical si, ca etalon, dimesiunea tumorala notata de histopatolog;

e aprecierii corecte a prezentei desmoplaziei (inflamatiei peri-tumorale) pentru
fiecare metoda imagistica, comparata cu datele de chirurgie si respectiv cele
histopatologice;

e aprecierii corelatiei intre vascularizatia intrinsecé (evaluata prin metode
EcoDoppler) si caracterul histopatologic (Malign / Pseudo-Tumoral / Incert
(endocrin).

(1) Studiul analitic de apreciere a rezecabilitatii chirurgicale a fost dezvoltat

ulterior analizei imagistice a procesului tumoral, ilustrand calitativ si cantitativ:

e aprecierea depasirii perimetrului parenchimal/capsular prin metode imagistice,
comparativ cu datele de chirurgie si respectiv histopatologie;



e aprecierea imagistica a “Invaziei” viscerale adiacente, comparativ cu datele
intra-operatorii;

e aprecierea imagistica a “Invaziei” vasculare periacente procesului tumoral,
comparativ cu datele intra-operatorii;

e aprecierea imagistica a diseminérii ganglionare, comparativ cu aprecierea
chirurgicala si cea histopatologica;

e aprecierea imagistica a prezentei / absentei disemindrii metastatice, comparativ
cu aspectul chirurgical si histopatologic;

e incadrarea formala a rezecabilitétii preceselor (Rezectie Chirurgicala Fezabila /
Border-line /Inoperabil) prin metode imagistice, comparativ cu constatarea
chirurgical3;

(IV) Studiul analitic al statusului clinic pre-operator. Datele clinice

considerate relevante s-au restrans la evaluarea:

e corelatiilor intre prezenta tumorilor palpabile clinic si tipul interventiei
chirurgicale Curative / Exploratorii;

o fiabilitatii diagnostice a markerului tumoral CA79-9

e corelatiei intre prezenta pancreatitei acute / cronice diagnosticate in
antecedente si aspectul tumoral malign histopatologic;

e corelatiei intre aprecierea pre-operatorie a procesului tumoral ca pancreatitd
pseudo-tumoraléd versus malignitate prin metode clinico-imagistice gi
rezultatul histopatologic;

e corelatiei intre cazurile cu pancreatitd pseudo-tumorala histopatologic dovedité
si aspectul tumoral sugerat ca “malign” prin tehnici imagistice;

O ultima linie de investigatie s-a raportat, ulterior interventiei chirurgicale si
analizelor morfopatologice constituind:

(V) Studiul analitic al cazuisticii operate in intentie curativa, unde

problematica de interes s-a focalizat pe dezbaterea:

e corespondentei aspectului intra-operator al formatiunilor tumorale cu rezultatul
analizei morfopatologice a specimenului rezecat

e corespondentei cazurilor cu rezectie tumorala si histopatologie maligna, cu
statusul de radicalitate (cu margini “0”) si/sau relicvat tumoral ( cu margini
“pozitive”);

e corelatiei intre statusul marginilor de rezectie si operabilitate din punct de
vedere chirurgical, versus imagistic (“fezabile/border-line/ inoperabile®);

e corelatiei intre prezenta infiltrarii tumorale peri-neurale si morfopatologie;

e analizei retrospective a supravietuirii in functie de natura morfopatologica a
formatiunilor tumorale intrate in studiu.

Parcurgerea acestor etape a generat in final cateva concluzii pertinente
apreciate, credem noi, ca necesare si in buna masura suficiente, in contextul
conditiilor de desfasurare si, raportat la stadiul actual de abordare al patologiei
pancreasului tumoral, pentru elaborarea unui algoritm de evaluare al acestei
si, mai apoi, a conduitei terapeutice. Cele mai importante ar putea fi rezumate
astfel:

e Formatiunile tumorale pancreatice continua sa reprezinte unul din cele mai
controversate si aparent nesolutionate domenii ale patologiei oncologice



abdominale, in special in cazurile de malignitate, reprezentate majoritar si al
caror prognostic se mentine rezervat in limite extreme; in ciuda progreselor
diagnostico-terapeutice si focalizarii eforturilor medicale prin grupuri axate i
specializate pe aceasta patologie;

¢ Rolul tehnicilor de imagistica medicala in diagnosticul si ghidarea manoperelor
interventionale necesare unui demers terapeutic adecvat este unul in curs de
definire, necesitand o abordare profilata pe fiecare caz in parte si intr-o nota
de necesara complementaritate;

e Conform rezultatelor obtinute in studiu, metoda Ecografica Transabdominala, in
conditiile efectuarii examinarii de catre personal medical acreditat si folosirii
unor echipamente de inalta rezolutie, ofera conditile ideale pentru
aprecierea, incadrarea si prezumarea clasei terapeutice a diverselor
formatiuni tumorale. Tn acest sens o recomandam ca metoda de prima
intentie in arsenalul diagnostic;

e Tehnicile cross-sectionale, cu precadere Tomografia Computerizata dar i
Imagistica prin Rezonanta Magnetica, inclusiv variantele MRCP, MRA, TCA
ofera o foarte buna capacitate discriminativa si apreciere a extensiei
procesului tumoral dincolo de limitele anatomice ale glandei si implicit o mai
buna planificare si cantarire a sanselor terapeutice chirurgicale;

e Eco-Endoscopia ofera se pare o mare acuratete diagnostica si apreciere a
statusului tumoral, examinarea este si trebuie insa rezervata cazurilor cu
volum tumoral redus, cu dubiu diagnostic si situatilor unde se considera
necesara prelevarea de material citologic prin punctie aspirativa cu ac fin;

e Prelevarea de material histologic, prin punctie bioptica percutana folosind ace
tip Tru-Cut, trebuie rezervata doar cazurilor considerate depasite chirurgical;

e Apare ca 0 necesitate absoluta stabilirea prin metode clinico-imagistice a unui
diagnostic fara echivoc, pentru scaderea drastica a numarului laparatomiilor
exploratorii pe de-o parte, pentru diminuarea completa a situatiilor de rezectie
chirurgicala cu histologie « alba » pe de alta parte, dar si pentru a nu clasifica
depasite chirurgical anumite cazuri care ar putea beneficia de o cura radicala
a formatiunii tumorale;

e Algoritmul imagistic de diagnosticare si stadializare trebuie sa urmeze
standarde de performanta care in general sunt proprii fiecarei institutii, in
ideea cost-eficientei, iradierii i invazivitati minime, a unui arsenal de
investigatii necesar si suficient, din care sa derive concluzii ferme, iar
beneficiul cazuistic sa fie maxim.

Desi problemele de dezbatere sunt, foarte probabil, mai numeroase decat
cele discutate, actualul studiu are meritul unei analize de tip monografic, ilustrand
capacitatile de diagnostic si tratament in patologia pancretica tumorala dintr-un
centru universitar romanesc de referinta , pe o perioada determinata.

Cercetarea reprezintd o analiza a momentului, din cunostintele noastre si
datele publicate, fiind primul demers de acest gen, ca mod de abordare si
cazuistica analizata, realizand insa, in mod cert, o perspectiva personala, cu
elemente discutabile si deschise completarilor, prin studii complementare si
reconsiderarea noilor tehnici de diagnostic si metode de cercetare.
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Sintesys of the Main Parts:

Statistical changes in the pathology of pancreatic tumors have been
registered in recent years when “epidemic” numbers of cases have been
reported by major hospitals specialized in diagnosing and treating this disease.

This thesis is the result of several years of continuous research in an area
with numerous controversial aspects.

The pathology of pancreatic tumors, seen from the viewpoint of a
radiologist, continues to be a topic open to various scientific debates.

No official recommendations have yet been accepted with regard to the
routine screening for pancreatic neoplasms in asymptomatic individuals, which
some authors have even contraindicated.

Neoplasms of the exocrine and endocrine pancreas are rarely “defeated”
by currently available treatments. The most optimistic cure rates are provided by
tumors strictly located in the area of the pancreas. Unfortunately, less than 20%
of all diagnosed cases are detected in this stage of the disease. Even when
highly competent and apparently radical surgery is performed, positive “survival
rates at 5 years” are registered in less than 5% of cases.

The fight against pancreatic neoplasms is far from being over since
diagnosis and treatment strategies have not been clearly defined yet. Several
imaging methods for diagnosing pancreatic tumors have been developed
alongside with biochemical testing.

Such methods showed good specificity and sensitivity in tumor diagnosis.
They were also able to describe tumor extent and type, thus allowing correct
staging and the selection of appropriate treatment options.

The highest accuracy in the assessment of pancreas size and changes is
offered by computed tomography (CT) — spiral and multi detector spiral
computed tomography with appropriate use of i.v. and orally administered
contrast agents.

Endoscopic retrograde cholangiopancreatography (ERCP) and the more
recent Magnetic Resonance Cholangio-Pancreatography (MRCP) or Magnetic
Resonance Angiography (MRA) substantially complete the data required for
making a complex diagnosis. However, they cannot be introduced as screening
tests due to their high cost and the invasive character of ERCP.

Transabdominal ultrasound (TUS) is a non-invasive investigation that may
be used for screening. Newer techniques such as endoscopic Ultrasound (EUS)
could be used in more complicated cases.

TUS and/or EUS, carried out by an experienced specialist working with
high-quality equipment, may detect small tumors in the pancreas, especially
tumors situated in the cephalic and corporeal segments, which occur most
frequently and are often surgically resectable.



The reduced addressability and relatively invasive character of imaging
methods, except for transabdominal ultrasound, are the main disadvantages that
prevent them from becoming widely accessible.

This research aimed to establish the role of imaging methods in the
diagnosis and surgical treatment of pancreatic tumors.

The first chapter in the thesis overview the current classification of
pancreatic tumors. The various proliferative forms prove the complexity of this
pathology and explain the difficulties in making a positive and differential
diagnosis using clinical and paraclinical methods.

The staging of pancreatic neoplasms was also discussed with focus on
the existing inadvertences and lack of widely-accepted opinions, despite the fact
that some authors regard staging as extremely important for establishing
procedural standards, which have been clearly outlined for most other
oncological pathologies.

The second chapter reviewed current data on the etiology and
epidemiology of the studied pathology according to the most convincing and
reliable studies/ articles on pancreatic cancer available in the Medline database
from 1960 until 2005.

The chapter also included discussions on the possible causes and
associations of pancreatic tumors with diseases more or less connected with the
pancreas, as an exocrine and endocrine organ, such as diabetes mellitus,
pancreatitis, pernicious anemia or familial adenomatous polyposis. Indirect
causes related to nutritional or genetic factors were also mentioned.

Molecular biology and the progression of pancreatic tumors in general,
and of pancreatic adenocarcinomas in particular, represent top laboratory
research areas since pancreatic cancer and other cancer pathologies are
basically genetic diseases, the result of a progressive process in which the
accumulation of multiple genetic anomalies leads to an unstable malignant
genotype.

The genetic profile of pancreatic cancer includes the activation of proto-
oncogenes (Kras, DCC, BRCA2 or APC), the alteration of tumor suppression
genes (p53, p16, SMAD4) as well as disorders in the signal transmission system
for growth factors and their receptors.

The third chapter detailed the components of clinical management
oriented towards diagnosis and staging. The role of medical imaging techniques
was highlighted alongside with the position that each methods occupies in “the
most effective imaging algorithm” according to case particularities.

Transabdominal ultrasound (TUS) is the first and often the main diagnostic
imaging method preferred in most pancreatic surgery centers and
gastroenterology clinics, due to its many advantages such as reduced cost and
large addressability.

TUS confirms the presence of billiary calculi and makes the differential
diagnosis between obstructive jaundice caused by calculi migration and tumor
obstruction, while also establishing the level of the obstruction.

The ultrasound method may be able to determine certain individual tumor
characteristics. It may also detect liver metastases, the dilation of intrahepatic



bile ducts and of the main pancreatic duct as well as retroperitoneal
adenopathies or ascites.

Ultrasound guiding may be used to obtain cell or tissue samples from
presumable tumor tissues using fine needle aspiration or “tru-cut” needle
biopsies. However, the percutaneous approach has lately been replaced by the
safer echo-endoscopic one, which provides better results in terms of sensitivity
and specificity.

TUS is becoming the screening method for the detection and dissociation
of unresectable tumors. Criteria regarding tumor size and dissemination are used
to decide which cases need adjuvant therapy.

Endoscopic ultrasound (EUS) is being increasingly quoted as the most
appropriate method for staging small tumors. It allows the probe, or ultrasound
transducer with a high frequency ultrasound transmission/ reception system to be
in close contact with the pancreas.

The factors that limit the TUS method are thus eliminated (gas in
intestines and stomach, viscearal walls and lipomatous tissue) and a better
image resolution for viewing normal and tumor parenchyma, as well as the
surrounding tissues, is obtained.

However, endoscopic ultrasound is less approachable than TUS and CT
as the technique requires extensive experience (in terms of endoscopic skills,
sonomorphological detection and evaluation) as well as good knowledge of
anatomy from this inner perspective.

Spiral computed-tomography (SCT) and multi detector computed
tomography (MDCT) are unanimously regarded as the most useful investigation
methods in the evaluation and staging of pancreatic cancer.

Dual-phase spiral computed tomography with fine slices and images
acquired during the optimal phase of contrast agents enhancement (pancreatic —
arterial), followed by the secondary acquisition of images from the liver area
(portal-venous), greatly improves the accuracy of the method in detecting and
staging pancreatic neoplasms.

In this respect, we considered that an overview of CT criteria regarding the
surgical resectability of pancreatic tumors, from both, a historical and a pragmatic
viewpoint was useful. The overview followed the dynamics of diagnostic and
technological progress that enable the assessment of vascular invasion (arterial
and especially venous) — a “key” element in the surgical intervention.

Magnetic resonance imaging (MRI) of pancreatic tumors is still a
controversial issue since it is an expensive method that apparently fails to offer
better results as compared with computed tomography.

The introduction of rapid acquisition techniques and the continuous
improvement of contrast agents have greatly increased the applicability and
value of the technique.

The last chapter of the thesis overview reviewed issues related with
surgery for pancreatic tumors, which has proven to be the only curative method
with positive results in terms of patient survival.

The main stages in the evolution of resection and visceral-vascular
reconstruction techniques were mentioned, starting with the pioneer surgical



teams led by Kausch, Watson and Clagett, continuing with Whipple and Trimple,
who consolidated the technique that is now bearing their name, and ending with
the improved techniques described by Traverso and Longmire.

The original contribution of the thesis included a cross-population study
carried out between February 2001 and March 2007 on a group of 115 patients
admitted for suspected pancreatic proliferative tumors or tumor-like conditions, at
the 3™ Medical and Surgical Clinics of the “Professor Octavian Fodor”
Emergency Hospital, Cluj-Napoca.

All the cases included in the study underwent examination with at least
one diagnostic imaging method (fransabdominal ultrasound, endoscopic
ultrasound, computed tomography, magnetic resonance imaging, endoscopic
retrograde cholangiopancreatography).

All the pathologic elements provided by the imaging investigations in
connection with the tumors were used to plan the surgical interventions.

The data obtained were quantified alphanumerically and introduced in
special tables (including examination methods and diagnostic elements) in order
to be compared with the data provided by the intraoperative, postoperative and
histological examinations.

Computerized patient charts were created for patient follow-up and a
database system was built.

The criteria for patient inclusion in the study started from the “sine qua
non” condition that a pancreatic tumor or pseudo tumor was histologically
diagnosed (the histological diagnosis was used as reference in the retrospective
analysis) and that surgical diagnostic data were provided by laparotomies
(exploratory, palliative, tumor ablation).

The patient exclusion criteria were mainly selected during the study. They
were dictated by the need for rigorousness and comparative analysis of the
results since the study was analytical and included ongoing cases.

The study design and the analyses carried out within the five studies of
the research were detailed in the Materials and Methods chapter. Focus was
placed on how current imaging methods are able to make an accurate diagnosis
of pancreatic cancers by detecting, describing and assessing tumors while at the
same time establishing the feasibility of surgery for tumor removal.

Histologically confirmed malignant tumors represented the core of the
research.

Numerous statistical aspects related with this tumor pathology were
considered. The sensitivity and specificity of imaging diagnosis were tested.
Each method was analyzed individually and as a whole. The results were
compared with the reports of surgical and morphopathological examinations. The
five studies analyzed the following main issues:

(1) The descriptive study, which was carried out first, defined the homogeneity
of the patient group and clarified aspects related with:

e patient gender (male / female) and age;

e the imaging methods used (individually and as a whole)



e bioptic sampling: histological confirmation — preoperative and intraoperative
biopsy plus postoperative confirmation (sample analysis)

e tumor variability (consistency, histological origin, evolution), imaging and
treatment approaches.

(I1) The analytical study of tumor status compared the performances of imaging

techniques in terms of:

e tumor detection/ visualization;

e tumor localization;

e tumor consistency  (solid, cystic, mixed): comparison  between
morphopathologic and imaging data;

e the correlation between the imaging “consistency” of tumors (solid, cystic,
mixed) and their histopathological type: malignant / “border line” / pseudo-
tumoral / benign / uncertain (endocrine);

e tumor type suggested by imaging (malignant / border-line / benign / pseudo-
tumoral / neuro-endocrine) as compared with histopathological type;

e comparison of volume ratios assessed by imaging and surgery; tumor size
recorded by the histopathologist;

e correct assessment of desmoplasia (peritumoral inflammation) for each imaging
method as compared with data provided by surgery and the histopathological
report;

e assessment of the correlation between the intrinsic vascularization (assessed
with Doppler US) and histopathological type (malignant / pseudo-tumoral /
uncertain / endocrine).

(111) The analytical study of the surgical resectability was carried out after the

imaging analysis of tumors. The following were assessed qualitatively and

quantitatively:

e the extent to which the parenchymal / capsular perimeter was exceeded:
imaging data compared with surgical and histopathological findings;

e adjacent organ spread: imaging data compared with intraoperative findings;

e periadjacent vascular spread. imaging data compared with intraoperative data;

e lymph node dissemination: comparison of imaging, surgical and
histopathological findings;

e the presence / absence of metastases: comparison of imaging, surgical and
histopathological findings;

e fumor resectability (feasible surgical resection / border line resection /
inoperable): comparison of imaging and surgical findings.

(IV) The analytical study of the preoperative status. Relevant clinical data

evaluated the following:

e the correlations between the presence of clinically palpable tumors and surgery
type: curative / exploratory;

e the diagnostic feasibility of the CA19-9 tumor marker;



e the correlation between a history of acute / chronic pancreatitis and
histopathologically malignant tumors;

e the correlation between the preoperative diagnosis of tumors as pseuotumoral
pancreatitis vs. malignancy using clinical and imaging methods plus the
histopathological result;

e the correlation between histopathologically proven pseudo-tumoral pancreatitis
and the “malignant” aspect of tumors suggested by imaging techniques.

The last part of the research focused on surgery and morphopathological
analyses, which were included in the:

(V) Analytical study on the group of patients who underwent surgery with

curative intent. The following were discussed:

e the relation between the intraoperative aspect of tumors and
morphopathological findings following the examination of the resected
sample;

e the relation between radical surgery (with clear resection margins) and / or
tumor residue (“positive” resection margins) in patients who underwent
resection of malignant tumors;

e the correlation between resection margins and operability from the surgical vs.
imaging perspective (“feasible/borderline/inoperable”);

e the correlation between the presence of perineural and morphopathological
tumor spread,

e the retrospective analysis of survival according to the morphopathological types
of the studied tumors.

Research carried out within these stages enabled us to draw some valid
conclusions. We consider these conclusions to be sufficient, given the work
conditions available and the current trends in the pathology of pancreatic tumors,
for creating an evaluation algorithm of the studied cases in order to first improve
clinical and imaging diagnosis but also to aid the therapeutic management. The
most important conclusions are summarized as follows:

e Pancreatic tumors continue to be one of the most controversial and apparently
unresolved areas in the oncologic pathology of the abdomen, especially in
cases of malignant tumors, which prevail and have poor prognosis despite the
diagnosis and treatment progress registered and the efforts of medical
groups specialized in this pathology;

e The role of imaging techniques in diagnosing and guiding appropriate surgical
interventions is currently being defined; it however requires that each case be
approached individually but also in connection with other cases;

e According to the research results, the transabdominal ultrasound, when carried
out by accredited medical staff using high-resolution equipment, is ideal for
assessing, staging and suggesting treatments for various tumors. Therefore
we recommend it as a first intention method of diagnosis.

e Cross-sectional techniques, especially computed tomography but also
magnetic resonance imaging, including MRCP, MRA and TCA, offer good
assessment of tumor spread beyond the anatomical limits of the organ and
therefore better planning and evaluation of the surgical outcome;



e Endoscopic ultrasound offers higher diagnostic accuracy and tumor
assessment; however, the examination is appropriate in cases of difficult to
diagnose small tumors and when fine needle aspiration biopsies are required;

e Percutaneous biopsies with Tru-Cut needles must be used only in cases that
cannot be surgically evaluated;

e Clinical and imaging methods must be used to make a clear diagnosis in order
to significantly reduce the number of explorative laparotomies, completely
eliminate surgery in “white” histology cases but also prevent certain cases,
which may benefit from curative radical resection, from being considered
inoperable;

e The imaging algorithm for diagnosing and staging must be based on the
performance standards adopted by each institution. Cost-efficiency, minimum
radiation and invasive procedures must be ensured for best patient benefit.

Although several other issues still need to be tackled, this research has
the advantage of being a monographic analysis focusing on the diagnosis and
treatment of pancreatic tumors in a well-known Romanian teaching hospital over
a limited time period.

The research is an analysis of current issues based on our knowledge and
the available published data. As far as we are awere it represents the first
research of this type in terms of approach and studied cases. However, it
includes a personal perspective and debatable elements and it is open to further
complementary research, able to review new diagnostic techniques and research
methods.
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