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Teza de fata isi propune abordarea un subiect de mare actualitate si anume optimizarea diagnosticului
cancerului prostatic cu ajutorul unei noi metode ultrasonografice, si anume, elastografia prostatica. Intr-o epoca in
care punctia biopsie prostatica, ca unica variantd de diagnostic pozitiv acceptatd cunoaste noi orizonturi de
dezvoltare iar tehnicile imagistice de Tnalta rezolutie(TC, MRI, e-MRI, MRSI, PET) par a castiga tot mai mult teren,
~resuscitarea” rolului metodelor ultrasonografice in optimizarea diagnosticului cancerului prostatic pare a fi o
tentativa oarecum temerara.

Bazandu-se pe datele din literaturd care abordeazéa subiectul descris, cercetarea de fata isi propune atéat
reconfirmarea rolului pe care elastografia il are in optimizarea depistarii cancerului prostatic dar si conturarea unui
eventual profil de pacient la care noua metoda sa fie mai eficienta. Un alt subiect important il constituie
evidentierea limitelor metodei, a principalelor cauze care pot duce la confuzii si, implicit, la scaderea fiabilitatii
metodei in detectarea cancerului prostatic.

Lucrarea este structurata in doua mari parti si anume: o parte generala si o parte de contributii personale

Partea generala, reprezentdnd cca.1/3 din teza, este alcatuita din doua capitole: primul abordeaza
problematica diagnosticului cancerului prostatic la momentul actual iar cel de-al doilea descrie principiile
elastografiei ultrasonore.

Primul capitol, cel legat de diagnosticul cancerului prostatic, descrie in amanuntime aspecte precum cele
legate de examenul clinic local, rolul si importanta diagnosticad markerilor tumorali si in special cel al PSA seric,
rolul dar si limitele actuale ale metodelor ultrasonografice in aceasta patologie; dezvoltarea si perspectivele
tehnicilor imagistice de inalta rezolutie(TC, MRI, e-MRI, MRSI, PET), rolul pivot al punctiei biopsii prostatice
sistematice, evolutia tehnicilor de punctie dar si limitele inerente ale acesteia. Multitudinea informatiilor genereaza
tabloul actual pe cat de vast pe atat de relativ, la ora actuald, in diagnosticul cancerului prostatic . Procentul prea
ridicat de punctii “oarbe” dar si depistarea in exces a asa-ziselor forme “latente” de cancer prostatic deschid noi
orizonturi in vederea optimizarii diagnosticului acestei afectiuni cel putin din perspective punctiei biopsii
prostatice.

Al doilea capitol al partii generale abordeaza problematica elastografiei ultrasonore. Sunt descrise
principiilor fizice ale acesteia, tehnicile de achizitie si de formare a imaginii elastografice, atat in scala gri cat si in
modul codificat color (rosu — verde- albastru). In continuare se abordeaza aplicatiile elastografiei, standardizate la
momentul actual, in diverse patologii(mamara, miocardica, vasculara, tiroidiana etc.). Teza pune accentul in
continuare pe aplicatiile elastografiei in patologia urologica si cu precadere in cancerul prostatic. Sunt descrise
principalele cercetari din literatura pe aceastd tema cu punerea accentului pe heterogenitatea criteriilor de
malignitate intraprostatica elastografica la momentul actual, ceea ce justifica actuala cercetare.

Partea speciala, reprezentand cca. 2/3 din teza, este constituita din trei studii distincte, fiecare cu
obiective, material si metoda, rezultate, discutii si concluzii distincte, reprezentand partea de contributii originale
ale tezei .

Studiul I are ca obiectiv evaluarea fiabilitatii diagnostice a elastografiei in depistarea cancerului prostatic,
singura sau in asociere cu celelalte metode ultrasonografice studiate in teza(ecografia transrectala, eco-Doppler).

Se observa ca din cei 197 de pacienti cu suspiciune de malignitate prostatica supusi achizitiilor imagistice
ultrasonografice(ecografie transrectala standard, explorare power-Doppler si elastografie) doar 65 pacienti au
ramas efectiv in cercetare (adica au efectuat punctie biopsie prostatica sistematica ), 27 fiind diagnosticati cu
cancer prostatic. Din punct de vedere al criteriilor de malignitate imagisticad luate in considerare in teza, se
precizeaza faptul ca in ceea ce priveste ecografia transrectala si explorarea power-Doppler acestea sunt cele
standardizate in literatura. Criteriul de malignitate intraprostatica elastografica, nefiind standardizat in literatura la
momentul actual, constituie inca o sursa de dezbatere stiintificd. Cel considerat in cercetarea de fata(zona dura,



albastra, asimetrica, reproductibild in diferite incidente si avand un diametru> 5 mm) pare unul mai restrictiv
comparativ cu altele din literatura ceea ce poate constitui, fara indoiala, explicatia faptului ca rezultatele cercetarii
sunt usor sub cele descrise in literatura. Rezultatele generale ale cercetarii de fatd sugereaza faptul ca
elastografia ultrasonora a prostatei reprezinta o metoda de diagnostic fiabila in depistarea cancerului de prostata
(p=0,017), demonstrand o sensibilitate de 67,85%, specificitate de 62,16 %, a valoare predictive pozitiva de
57.57%, si valoare predictiva negativa de 71,85 %. Compararea elastografiei cu celelalte metode ultrasonografice
demonstreaza superioritatea acesteia, atat in ceea ce priveste corelarea statistica cu cancerul prostatic, cat si in
ceea ce priveste valoarea numericd a indicatorilor statistici. Asocierea elastografiei cu aspectul ecografic
transrectal amelioreaza performanta diagnostica, ceea ce sugereaza, fara dubiu, necesitatea asocierea acestor
doua investigatii in practica clinica in viitor.

Studiul Il isi propune evaluarea rolului unor factori clinici (varsta, valoare PSA seric, volum prostatic,
numar de fragmente recoltate prin punctie) in modularea eficientei diagnostice a elastografiei. S-au avut in vedere
anumite criterii de importanta clinica si terapeutica in stabilirea subgrupurilor studiate .Fiabilitatea diagnostica a
Elastografiei s-a dovedit mai ridicata pentru anumiti pacienti: PSA > 10 ng/ml, varsta >70 ani, volum prostatic < 40
g. Pe de altd parte pacientii tineri(< 70 ani), cu prostate voluminoase(> 40 g) si cu PSA< 10 ng/ml au sanse
minime de a beneficia de aportul achizitiei elastografice in ceea ce priveste sansa depistarii unui potential cancer
prostatic pe datele actuale. Studiul variatiei valorii predictive negative intre subgrupurile analizate, au permis o
concluzie surprinzatoare. Astfel, nici unul dintre pacientii peste 70 ani cu suspiciunile de malignitate, introdusgi in
studiu, care nu au prezentat leziuni suspecte atat la elastografie cat si la ecotransrectal, nu au fost diagnosticati
cu cancer prostatic la punctia biopsie sistematica indiferent de numarul de fragmente recoltate. Aceasta afirmatie,
care pune sub semnul intrebarii necesitatea punctiei biopsii prostatice la acesti pacienti, ar putea determina
obligativitatea introducerii elastografiei in protocolul diagnostic la acesti pacienti(> 70 ani), afirmatie constituind
indubitabil unul dintre elementele de greutate a tezei.

Teza permite, de asemenea, formularea unei opinii legate de locul actual al elastografiei in depistarea
formelor incipiente de cancer prostatic .Astfel, in masura in care se admite ca aceste forme de malignitate se
asociaza cu pacientii mai tineri(< 70 ani) si cu valori mai miciale PSA seric(< 10 ng/ml), se pare, ca elastografia
pare putin eficientd in depistarea acestora. Aceasta afirmatie se bazeaza pe o corelatie statistica slaba a metodei
cu cancerul depistat la punctia biopsie prostatica, la pacientii cu cancer prostatic cu varste relativ tinere (< 70 ani,
p=0,380) precum si la cei cu valori mici ale PSA seric (PSA <10 ng/ml, p= 0,438). Un alt argument care vine in
sustinerea afirmatiei de mai sus este reprezentat si de faptul ca valorile parametrilor statistici analizati in aceste
subgrupuri (PSA< 10/ng/ml si varsta< 70 ani) si anume: sensibilitate, specificitate, valoare predictiva pozitiva,
valoare predictiva negativa - sunt inferioare in marea majoritate a cazurilor, celor generale. .

Studiul lll abordeaza exclusiv probleme de imagistica, cu precizarea artefactelor si cauzelor de rezultate
fals pozitive sau negative in elastografia prostatei precum si unele aspecte particulare de malignitate elastografica
a prostatei. Studiul s-a realizat pe un lot mai mare(102 pacienti).Pe langa cei 65 pacienti s-a adaugat un lot de 16
pacienti pentru care a existat examen histopatologic al prostatei in anul precedent examinarii elastografice si 21
de pacienti la care examinarea histopatologica s-a efectuat intr-un interval de 4-24 saptédmani dupa evaluarea
imagistica. Reprezinta, fara indoiald, un element pivot al tezei, constituind o adevarata “semiologie” a examinarii
elastografice adecvate a glandei prostatice. Cunoasterea acestor notiuni explica partial limitele metodei implicit
constatarea ca nu orice pacient cu suspiciune de malignitate prostatica beneficiaza de aportul elastografiei in
depistarea acestuia.

La modul concret, in acest capitol, se subliniazd cd nu orice leziune “durd”(albastra) intraprostatica
semnificad cancer prostatic. Artefactele si rezultatele fals-pozitive sunt principalele cauze de confuzie. Primele
descriu aspecte elastografice patologice fara substrat histopatologic fiind inerente oricarei examinari
elastografice. O simpla migcare in ax a transductorului poate lamuri problema, inconstanta principala lor
caracteristica.

Principalele situatii generatoare de rezultate fals-pozitive descrise in teza si care sunt rezultatul a zeci de
cazuri studiate de-a lungul cercetarii sunt: prostatita cronica; calcifierile intraprostatice; efectul ,distantei”; al
“atenuarii”; nodulii adenomatosi; aspectul ,striat” al bazei. Toate aceste situatii sunt minutios descrise in acest
capitol, prin numeroase figuri precum si prin explicatii comprehensive.

De asemenea sunt descrise in acest studiu si aspectele fals-negative elastografic de cancer prostatic.
Acestea pot fi date de toate situatile generatoare de imagini fals-pozitive prin ,ascunderea” informatiei, de
absenta informatiei acustice postobstacol (calcifieri intraprostatice mari) ; tumori mici, moi ; unele forme infiltrative
de tumori.

Teza subliniazd necesitatea parcurgerii unei curbe de invatare a efectuarii achizitiei elastografice, in
vederea ameliorarii diagnostice prin recunoasterea si evitarea situatiilor descrise. Ameliorarea tehnicilor achizitiei



elastografice, standardizarea criteriilor de malignitate elastografica intraprostatice, ameliorarea tehnicilor si
depasirea limitelor punctiei biopsii prostatice sistematice, reprezinta optiunile de viitor pentru optimizarea metodei.
Aceasta ar avea ca rezultat final micsorarea numarului de punctii ,oarbe” si implicit a morbiditatii postprocedurale
avandu-se Tn vedere faptul ca, la ora actuala diagnosticul pozitiv al cancerului prostatic se realizeaza exclusiv prin
punctie biopsie prostatica sistematica. Se recomandéa punctionarea leziunilor imagistice doar atunci cand acestea
sunt peste 1 cm. si numai dupé efectuarea punctiei sistematice.

Numarul mare de figuri prezentate, cazuistica bogata, tabelele si graficele prezentate demonstreaza
seriozitatea si amploarea analizei informatiei statistice.

Teza de doctorat continua cu formularea concluziilor generale ca si capitol de sine statator. Reprezinta
o chintesentd a rezultatelor fiecarui studiu in parte, subliniind rolul important al elastografiei in depistarea
cancerului prostatic, dupa parcurgerea unei curbe adecvate de insusire a metodei, cel putin pentru o anumita
categorie de pacienti cu suspiciune de malignitate.

Ultimul capitol abordat in teza il constituie cel de contributii originale si limitele cercetarii. In ceea ce
priveste contributiile originale ale cercetarii acestea sumarizeazd aspectele de noutate cu reala rezonanta
diagnostica si terapeutica descrise si argumentate la fiecare studiu in parte. Legat de limitele cercetarii se
incearca, In mod onest, sa se aduca o critica constructiva tezei cu sublinierea unor puncte considerate mai ,
slabe” ale cercetérii,

in scopul optimizarii rezultatelor si pentru alte categorii de pacienti pentru care rezultatele actuale par
neconcludente.

Astfel trebuie reamintit faptul ca punctia biopsie prostatica s-a efectuat intr-un alt serviciu, cu alta
aparatura si, implicit, la un interval variabil de timp de la achizitia imagistica (< 2 saptamani). Teoretic exista
posibilitatea de a se rata o potentiala zona ,suspectd” elastografic in timp real. Aceasta abordare ar fi necesitat
efectuarea concomitenta a punctiei biopsii prostatice sistematice pe cale perineala complicand in mod evident
metodologia cercetarii si, posibil, reducand gradul compliantei pacientilor examinati cu micsorarea si mai
accentuata a esantionului studiat. Totusi subliniem ca pacientii au prezentat la momentul punctiei biopsii
prostatice transrectale documentatia imagistica obtinutd anterior, prin aceasta incercandu-se depasirea acest
potential inconvenient. Pe de altd parte, punctionarea doar a zonelor ,suspecte” elastografic nu ar fi permis
compararea elastografiei cu celelalte metode ultrasonografice in ceea ce priveste matchingul cu zonele maligne
intraprostatice detectate bioptic limitdnd mult obiectivele cercetarii. De asemenea nu ar putut fi formulate
concluziile referitoare la artefacte, rezultatele fals+/ -, lucru posibil prin evaluarea histologica inclusiv a zonelor
nesuspecte elastografic.

O alta posibila limitare a valorii cercetarii ar putea proveni din faptul ca standardul de aur fata de care s-a
realizat corelatia statistica a fost considerat rezultatul histopatologic rezultat in urma punctiei biopsii prostatice
sistematice cu limitele cunoscute si nu intreaga piesa de prostatectomie radicala. Aceasta ar fi oferit, in mod
evident, sansa unei aprecieri cu mult mai exacte a prezentei si extensiei procesului malign intraprostatic si implicit
o corelatie mult mai ,reald” intre leziunile imagistice si cele maligne intraprostatice. Acest deziderat nu a putut fi
atins, din mai multe considerente si anume: 4 dintre cei 27 pacienti diagnosticati cu cancer prostatic au fost in
stadiul clinic avansat > T2, nefiind indicata si, deci, efectuatad prostatectomia radicala in timp util, nu de putine ori
dupa hormonoterapie adjuvanta. Dintre ceilalti 23 pacienti cu cancer prostatic localizat, 17 au optat pentru alte
variante terapeutice, asa-zise minim invazive: HIFU, brahiterapie, crioterapie, fara posibilitatea analizarii
histopatologice a prostatei in totalitate . Cu doar 6 pacienti prostatectomizati, supusi analizei statistice, esantionul
ar fi fost absolut insuficient.

Din punct de vedere statistic, dimensiunea nu foarte mare a esantionului analizat (65) reprezinta, pentru
studiul de fata, principala limitd a unui studiu multivariat.Pentru aceasta ar fi fost nevoie de minim 75 pacienti
intrati n studiu. Aceasta situatie a indus optarea pentru analize univariate, efectuate pe paliere dichotomiale ale
factorilor clinici. S-a analizat modul in care performantele metodelor diagnostice ultrasonografice sunt modulate
de interferenta cu diversi factori clinici, cu scopul de a facilita alegerea unei metode optime pentru fiecare subgrup
clinic in parte.

Bibliografia cuprinde 115 referinte bibliografice,corect enumerate, respectand normele Vancouver .Din
analiza acesteia reiese faptul ca autorul tezei a publicat doua articole ca prim autor in reviste indexate. De
asemenea este coautor intr-un alt articol publicat pe aceeasi tema, intr-o revista indexata electronic, ceea ce
sugereaza implicarea acestuia in problematica subiectului cercetarii, autocitdndu-se de mai multe ori pe parcursul
tezei.

Teza de fatd constituie, fara indoiald, o noutate in peisajul autohton. Se studiaza o metoda
ultrasonografica relativ noua, pe un lot de pacienti relativ bun, comparabil cu cele din literatura, pe o patologie,
cancerul prostatic, de mare actualitate. Optimizarea diagnosticului cancerului prostatic, cu ajutorul acestei



metode, este demonstratd in mod indubitabil in lucrarea de fata, cel putin pe anumiti pacienti. Subiectul abordat
constituie, fara indoiald, un Tnceput in utilizarea acestei metode ultrasonografice noi, ieftine si facile in
diagnosticul cancerului prostatic.. Din acest punct de vedere rezultatele si concluziile descrise in teza lasa loc
pentru progrese in viitor.
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The present thesis sets out to approach a subject of great interest
nowadays, namely the improvement of prostate cancer diagnosis using a new
ultrasound technique — prostate elastography. In this day and age, the prostate
needle biopsy - the only accepted method for positive diagnosis - has reached new
heights while the high resolution imaging techniques (CT, MRI, e-MRI, MRSI, PET)
seem to be gaining in importance; under these circumstances, the revival of
ultrasound techniques for the improvement of prostate cancer diagnosis seems
somewhat hazardous.

Based on literature data dealing with the subject, our research has set out

to reconfirm the part played by elastography in providing a better diagnosis of



prostate cancer, as well as to identify the potential characteristics of patients this
method would prove the most efficient for. Another important aim of the thesis is the
identification of method limitations, factors of confusion or causes of decreased
reliability in the detection of prostate cancer.

The paper is structured into two main parts, as follows: the general part
and the part of personal contribution.

The general part, amounting to almost a third of the paper, consists of
two chapters: the first discusses issues on prostate cancer diagnosis at the present
time, while the second describes the principles of ultrasonographic elastography.

The first chapter, dealing with the diagnosis of prostate cancer, thoroughly
describes aspects of local physical examination, the role and importance of tumour
markers (especially serum PSA), the role but also the limitations of ultrasound
techniques in this condition; it also touches on the development and perspectives of
high-resolution imaging techniques (CT, MRI, e-MRI, MRSI, PET), the axial role of
systematic prostate needle biopsy, the evolution of biopsy techniques as well as
their inherent limitations. This amount of information justifies the extensiveness and
at the same time relativity of the prostate cancer diagnosis today. The high
proportion of blind biopsies but of “latent” forms of prostate cancer as well offers
hopes with regard to improving the diagnosis of this condition, at least in what
concerns prostate needle biopsy.

The second chapter of the general part deals with ultrasonographic
elastography. It describes its physical principles, the techniques of acquisition and
image formation, both in grey scale and in colour mode (red-green-blue). Further on,
it touches on the applications of elastography, at the moment standardized for
certain conditions (myocardial, vascular, thyroid, breast, etc.). The thesis
emphasizes next the applications of elastography in urologic conditions, especially
prostate cancer. The main research published in literature on the subject is
described, with emphasis on the heterogeneity of elastographic criteria for prostatic
malignancy, justifying the present research.

The original research part, accounting for two thirds of the paper,

includes 3 different studies, each with its own objectives, methods and materials,



results, discussions and conclusions, summarizing the personal contribution to the
research.

The first study aimed to assess the diagnostic reliability of elastography
in identifying prostate cancer, either alone or in association with other ultrasound
techniques evaluated during our research (transrectal ultrasound, Doppler
ultrasound).

Of the 197 patients suspected of prostate malignancy who underwent
ultrasound examinations (standard transrectal ultrasound, power-Doppler
examination and elastography), only 65 were included in the study (meaning they
underwent systematic prostate needle biopsy) and 27 had in the end a definite
prostate cancer diagnosis. Transrectal ultrasound and power-Doppler examination
are the standardized methods for obtaining imaging criteria of malignancy. The
elastographic criteria for prostate malignancy are however not standardized, being
still under debate. The criterion considered in the present research (a blue, firm,
asymmetric area, over > 5 mm in diameter, reproducible in different views) appears
more restrictive as compared with others mentioned in literature, accounting for our
slightly poorer results than the ones already published. However, the general results
of our research suggest that prostate ultrasound elastography is a reliable diagnostic
method for the identification of prostate cancer (p=0.017), with a 67.85% sensitivity,
62.16% specificity, 57.57% positive predictive value and 71.85 % negative predictive
value. When comparing elastography with other ultrasound techniques, its
superiority becomes apparent, both due to a good statistical correlation with prostate
cancer and to statistical indicators. When associating elastography results with
transrectal ultrasound images, the diagnostic performance is augmented, which
suggests without a doubt that associating the two investigations in the future would
ensure better clinical practice.

The second study aims to assess the part played by some clinical
factors (age, serum PSA value, prostate volume, number of biopsy fragments) in
influencing the diagnostic efficacy of elastography. In order to establish the study
subgroups, certain clinically and therapeutically important criteria were considered.

The diagnostic reliability of elastography proved higher in the group of patients



having PSA > 10 ng/ml, age >70 years, prostate volume < 40 g. On the other hand,
in the present conditions, younger patients (< 70 years), with large prostates (> 40 g)
and PSA values < 10 ng/ml had minimal chances of benefiting from elastographic
examinations performed in search of potential prostate cancer. A surprising
conclusion arose from comparing the negative predictive values of the studied
subgroups. Namely, no patient over 70 years included in the study with suspicion of
malignancy but without suspicious lesions either on elastography or transrectal
ultrasound was diagnosed with prostate cancer through needle biopsy, regardless of
the number of fragments. This finding, questioning the necessity of needle biopsy in
these patients, may lead to the compulsory inclusion of elastography in the
diagnostic protocol of these patients (> 70 years) and is undoubtedly one of the
advantages of the paper.

The paper allows also to form an opinion on the present place held by
elastography in the detection of early stages of prostate cancer. Thus, if we admit
that these forms of cancer usually occur in younger patients (< 70 years) having
lower serum PSA levels (< 10 ng/ml), elastography seems to provide less efficient
help in their detection. We base this statement on the poor statistical correlation of
the method with the incidence of cancers detected by prostate biopsy in relatively
younger patients (< 70 years, p=0.380) as well as in patients with low serum PSA
levels (PSA <10 ng/ml, p= 0.438). This is further supported by the fact that the
values of statistical parameters obtained on these subgroups (PSA < 10ng/ml and
age < 70 years), namely: sensitivity, specificity, positive and negative predictive
values, are largely inferior to those seen generally in literature.

The third study approaches exclusively imagery issues, specifying the
artefacts and causes of false positive or false negative results in prostate
elastography as well as some particular aspects of malignancy as seen by prostate
elastography. The study involved a larger group (102 patients). To the previous 65
patients, we added a further group of 16 with histopathologic results already
available from the year previous to the elastographic examination, as well as 12
more patients with histopathologic exam performed within in a 4-24 week interval

from the imaging investigation. This study is obviously an axial element of the paper,



providing a semiological description of accurate elastographic examination of the
prostate gland. The limitations of the method, as well as the realization that some
patients suspected of prostate cancer may not benefit from it, become apparent after
reading the study.

Speaking to the point, this chapter stresses that not every “firm” (blue) prostatic
lesion is necessarily prostate cancer. The artefacts and false-positive results are the
main factors of confusion. The first are defined as abnormal elastographic aspects
without histopathologic cause and are inherent to any elastographic examination.
The simple change in transducer position may eliminate the problem, artefacts being
first and foremost inconstant.

The list of the main situations leading to false-positive results is the result of
studying tens of cases during our research: chronic prostatitis; prostate
calcifications; the ,distance effect’; the ,attenuation effect”; adenomatous nodules;
the striated aspect of the basis. All these situations are minutely described in this
chapter and illustrated in several figures and comprehensive explanations.

In addition, this study also describes the false-negative aspects of prostate
cancer. These may arise from any situation able to induce false-positive images by
“occluding” information, from the loss of acoustic information beyond an obstacle
(large prostate calcifications); small, soft tumours; some infiltrative forms of tumour.

The paper stresses the necessity to follow a learning curve of elastographic
acquisition, in order to improve the diagnosis through recognition and avoidance of
the above situations. Improving the elastographic acquisition techniques,
standardizing the elastographic criteria of prostate malignancy, improving the
technique and testing the limits of systematic prostate needle biopsy is what remains
to be done in order to optimise the method in the future. All these measures should
eventually limit the number of ,blind” biopsies and therefore of postprocedure
morbidity, considering that, at the present time, the positive diagnosis of prostate
cancer is reached exclusively through systematic needle biopsy. The lesions seen
through imaging techniques should only be biopsied when over 1 cm in diameter

and only after performing a systematic biopsy.



The large groups studied, the high number of figures, tables and graphs bear
witness to the magnitude and rigour of the statistical analysis.

The doctoral thesis continues with the general conclusions chapter.
This chapter is a summary of the results of each study, emphasizing the important
part played by elastography, (performed after the inevitable learning curve), in
detecting prostate cancer in certain patients suspected of it.

The last chapter of the paper deals with the original contribution and
limitations of the research. The original contribution part summarizes the
novelty aspects of real diagnostic and therapeutic utility derived from each study. We
have also tried, in earnest, to provide constructive criticism in stressing the ,weaker”
aspects of the research, in the desire to optimize the results for other types of
patients, who have so far yielded inconclusive results.

We must, therefore, admit that the prostate needle biopsy was performed in a
different department, after a variable time interval elapsed from the imaging
acquisition (< 2 weeks). There is a theoretical possibility to miss a ,suspicious” area
when performing real-time elastography. This approach would have required
performing at the same time systematic transperineal prostate biopsy; the research
methodology would have burdened the research methodology, decreasing patient
compliance and, consequently, limiting the study group. We must say, however, that
we required the patients to provide the previous imaging documentation at the
instance of prostate biopsy, in order to avoid this potential drawback. On the other
hand, to perform biopsy on the ,suspicious” areas alone would have hindered the
comparison between elastography and other ultrasound techniques with regard to
correspondence to biopsy-detected malignant areas; it would also have greatly
limited the research objectives. In addition, no definite conclusions on the presence
of artefacts or false positive/negative results could have been drawn, since they can
only be reached by the histological evaluation of all areas, including those
apparently innocent.

Another potential limitation of the value of research may arise from the fact that
the histopathologic result was considered the golden standard the statistical

correlation was made with; this examination was performed on fragments obtained



from systematic prostate needle biopsy, (with its known limitations), not on the entire
piece of radical prostatectomy. The latter would have provided, naturally, the chance
for a more accurate assessment of the presence and extension of the malignant
process within the prostate and, implicitly, a more precise correlation between the
imaging aspect of lesions and the actual lesion inside the gland. This was, however,
not feasible, due to several reasons: 4 of the 27 patients diagnosed with prostate
cancer were in an advanced stage > T2, where radical prostatectomy was not
indicated nor performed in time; it was however performed after adjuvant hormonal
therapy, after a variable period of time. Of the 23 patients with localized prostate
cancer, 17 chose different, ,minimally invasive” therapeutic options: HIFU,
brachytherapy, cryotherapy, which do not offer the possibility to analyse the entire
prostate. The resulting sample, 6 patients with radical prostatectomy, would have
been highly insufficient.

From the statistical point of view, the rather small size of the study group (65) is
the main limitation of a multivariate study. At least 75 patients would have been
necessary for this type of study. This impediment required that we should choose a
univariate analysis, performed on dichotomous levels of measurement of clinical
parameters. In order to facilitate the choice of the best diagnostic method for each
subgroup of patients, we analysed the influence of various clinical factors upon the
performance of ultrasound methods.

The bibliography includes 115 references, in correct order and observing the
Vancouver regulations. It bears witness that the author has published two articles in
indexed journals; in addition, he has co-authored another article on the same
subject, published in an electronically indexed journal, stressing the author’s
commitment to the researched subject.

The present thesis represents, without a doubt, a novelty in the field. A relatively
new ultrasound technique was studied on a condition of great interest — prostate
cancer, involving a sufficient group of patients, comparable to the ones found in
literature. The improvement offered to the diagnosis of prostate cancer at least to
certain patients by this method is clearly proven in the present paper. The subject of

the thesis is undoubtedly a start in the utilization of a novel, cheap and easy to use



method for the diagnosis of prostate cancer. It leaves, therefore, room for

improvement and further progress in the future.
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