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Cuvinte-cheie: elastografie pancreaticd transabdominald, rigiditate
parenchimala, ARFI, SWE, valori de referinta, adenocarcinom pancreatic,
pancreatita cronica.

INTRODUCERE

Adenocarcinomul pancreatic (PDAC) reprezinta cea mai frecventa
leziune tumorala maligna a pancreasului. Din punct de vedere al localizarii
parenchimale majoritatea tumorilor sunt dispuse la nivel cefalo-uncinat.
Evolutia PDAC este una agresiva, semnele si simptomele de debut nespecifice,
iar diagnosticul presupune examindri imagistice de Inalta acuratete efectuate
precoce pentru a implica sanctionarea chirurgicala ca tenta curativa de
tratament.

Diagnosticul de pancreatita cronica (CP) presupune asocierea si
interpretarea datelor clinice, biologice respectiv imagistice. Frecvent insa in
practica clinica cand sunt decelate elemente precum: dilatari pancreatice
ductale, litiaza intracanaliculard, calcefieri parenchimale, insuficienta
pancreatica exocrind respectiv endocrind, este statuat stadiul avansat al
afectunii. Diagnosticul precoce ramane o provocare continud pentru medicul
practician.

In cele mai multe situatii ultrasonografia transabdominald (US) este
prima metoda de diagnostic care ridica suspiciunea unei mase focale la nivelul
parenchimului pancreatic. Acest aspect se datoreaza faptului ca US reprezinta
la acest moment o tehnica accesibila si cu un nivel constant ridicat de
diagnostic al neoplaziilor pancreatice respectiv a pancreatitei cronice.
Complementar evaludrii in scara gri, US 1si dovedeste utilitatea prin modurile
sale de lucru: Doppler, de examinare cu substanta de contrast (CEUS) si modul
de elastografie, fiecare dintre acestea cu subseturi suplimentare integrate
tehnic.

Elastografia prin tehnica Shear Wave (SWE) si Acoustic Radiation Force
Impulse (ARFI) reprezinta douda metode congruente din punct de vedere
metodologic, ambele evaluand viteza undelor de forfecare (SWV) de la nivelul
unei regiuni de interes (ROI). SWE si ARFI sunt realizari tehnice relativ recent
introduse in evaluarea pancreasului prin abord transbdominal.



In literatura medicald autohtond studiile privind elastografia
pancreatica transabdominala prin tehnicile SWE respectiv ARF], sunt limitate.
Metoda reprezinta o tehnica non-invaziva de perspectiva in sfera de diagnostic
imagistic. De aici si relevanta unor valori de referinta ale rigiditatii
parenchimale pancreatice, teritoriul fiind unul incomplet cartografiat.

Intentia actualei cercetari a fost de a avea un potential rol contributiv in
validarea metodei ca tehnica complementara de diagnostic a patologiei
pancreatice.

STADIUL ACTUAL AL CUNOASTERII

Partea generala a tezei cuprinde 3 capitole care abordeaza sintetic cele
mai relevante aspecte legate de tehnicile elastografice de evaluare a rigiditatii
pancreatice precum si contributia metodelor imagistice in abordarea
diagnostica a adenocarcinomului pancreatic respectiv a pancreatitei cronice.
Dintre aceste metode unele sunt consacrate ca tehnicd, iar altele, precum
sonoelastografia pancreatica transabdominala in curs de evaluare.

Primul capitol numit “Metode elastografice de cuantificare a rigiditatii
parenchimului pancreatic” prezinta elemente de tehnica sonoelastografica
transabdominala respectiv clasificarea metodelor in functie de componenta
fizica utilizata, astfel: elastografia prin tehnica SWE, ARF], Strain, dar si un
subcapitol legat de factorii care influenteaza aceste metode.

In cel de-al doilea capitol sunt prezentate succint elemente clinice, de
etiopatogeneza respectiv rolul metodelor imagistice In stadializarea PDAC,
ulterior fiind detaliate aportul sonoelastografiei prin abord endoscopic si
percutan in studiul PDAC.

Cel de-al treilea capitol sumarizeaza tehnicile de evaluare
ultrasonografica a pancreatitei cronice (CP), dar si principale clasificari
utilizate in stadialiazare CP.



CONTRIBUTIA PERSONALA

Partea a doua a tezei prezinta ipoteza de lucru si metodologia generala
utilizata precum si cele trei studii de cercetare abordate individual si detaliat.
Ulterior prezentarii studiilor efectuate este redat capitolul de discutii generale
care cuprinde 3 subcapitole, si-anume: aspecte legate de tehnica
sonoelastografica ca prelungire a simturilor clinice, perspectivele de cercetare,
dar si un subcapitol care abordeaza critica tehnicii aferente actualei cercetari.
In finalul acestei parti din teza sunt redate concluziile generale si contributiile
inovative ale tezei doctorale.

Studiul 1, intitulat “Identificarea valorilor normale de referinta ale
rigiditatii pancreatice prin elastografia de tip Acoustic Radiation Force
Impulse (ARFI)” este un studiu de tip prospectiv realizat intr-o maniera
longitudinala. Scopul acestui studiu a fost de a evidentia valorile de rigiditate
ale pancreasului normal atat la nivelul celor 3 segmente cat si global. Studiul a
inclus 37 de voluntari sanatosi, cu varste intre 21 si 33 de ani, normoponderali
si fara nici o boala pancreatica subiacentd. Am folosit un aparat Siemens
Acuson S2000, si un transductor convex 6C1 cu o frecventa cuprinsa intre 1,5
si 6 MHz. Din punct de vedere metodologic parenchimul pancreatic a fost
evaluat initial In modul in scara gri. Analiza cantitativa a fost realizata prin
programul Virtual Touch Quantification (VTQ) care a permis masurarea SWV
in timp real. O fereastra ROI a fost pozitionata strict intrapancreatic, iar apoi
un impuls ARFI a fost declansat. Pentru fiecare segment pancreatic au fost
efectuate 10 madsuratori. Pentru fiecare subiect am folosit un model
comparativ intre mediana si media a 5 versus 10 masuratori SWV aferente
fiecare segment pancreatic.

Au fost cuantificati potentiali factori care ar fi putut influenta valorile
SWYV, si-anume: diametrul anterio-posterior al fiecarui segment, ecogenitatea
pancreasului, meteorismul abdominal, diametrul antero-posterior al
adipozitatii adiacente arterei mezenterice superioare si a tesutului subcutanat
de la nivel epigastric. In ceea ce priveste media SWV a intregului parenchim
pancreatic, a fost decelata o valoare de 1.216+0.36 m/s. Regresia liniara
multivariata a evidentiat ca doar profunzimea ROI este variabila independenta
care a influentat valorile SWV. Am analizat relatia dintre media nivelurilor de



gri din elastograme si valoarea medie de propagare a VTQ-SWE la nivelul ROI
(m/s). Am identificat o corelatie patratica si cubica intre viteza undelor
elastografice si valorile nivelurilor de gri de la nivelul elastogramelor. Nu am
evidentiat diferente semnificative statistic in cazul analizei comparative dintre
datele furnizate de 5 respectiv 10 masurdtori pe segment. Acuratetea
elastografiei transabdominale de tip ARFI este limitata In acest moment,
deoarece programul VTQ permite o profunzime maxima a ROI de pana la 8 cm.

Studiul 2, intitulat “Evaluarea tumorilor pancreatice prin elastografie
transabdominalad de tip Shear Wave: rezultatele preliminare ale unui studiu
pilot” este un studiu de tip caz-control realizat in mod observational, analitic,
prospectiv si longitudinal. Tehnica elastografiei prin unde de forfecare (SWE)
este in concordanta cu metoda ARFI. SWE se bazeaza pe interceptarea undelor
de forfecare (SW) emise la nivelul ROI. Aceste SW apar ulterior unor vibratii
tisulare generate de transductor printr-o excitatie mecanica secundara unui
impuls acustic . Datele SW sunt integrate intr-o functie a modulului elastic al
lui Young. Provocarea acestui studiu a constat In demonstrarea faptului ca
elastografia transabdominala de tip SWE poate reprezenta o tehnica fiabila ca
metoda de diferentiere din punct de vedere sonomorfologic a PDAC de tesutul
pancreatic aparent indemn. In acest sudiu am utlizat o unitate Logiq E9
General Electric si un transductor convex 6C1 cu frecventa nominala intre 1,5
si 6 MHz.

Au fost inclusi 18 subiecti sandtosi, cu varsta intre 18 si 40 de ani
(27,23%5,06 ani), 60% femei. Lotul de pacienti a inclus 15 pacienti, 14 cazuri
cu PDAC (localizate la nivel cefalic) si 1 caz de neoplazie mucinoasa papilara
intraductala (IPMN), varsta medie fiind de 71,38+14,08 ani, 69% fiind barbati.
Criteriile de includere aferente grupului PDAC au fost: a) prelevarea
materialului histopatologic prin EUS-FNA sau prin proceduri chirurgicale si b)
identificarea PDAC prin CT si suplimentar evaluarea leziunii prin CEUS
respectiv EUS. Valoarea medie decelata a SWV la nivelul zonei cefalo-
corporeale, incluzand situsul tumoral, a fost de 1,64+0,41 m/s. Dimensiunea
medie a leziunilor tumorale a fost de 30,18+11,15 mm. Coeficientul Pearson
dintre dimensiunea tumorald si valoare medie a SWV a indicat o corelatie
pozitiv moderata.

In ceea ce priveste Se si specificitatea (Sp) SWE prin abord
transabdominal in diferentierea leziunilor tumorale de parenchimul normal,



am identificat o valoare de cut-off de 1,33 m/s pentru capul pancreasului si
1,36 m/s pentru corp. Regresia liniara multivariata a evidentiat ca PDAC se
asociaza cu masuratorile SWE (p = 0,02) independent de varsta (p = 0,3), cut-
off-ul pentru varsta fiind 65 de ani. Am obiectivat valori crescute ale SWE la
nivelul sitului tumoral comparativ cu cele identificate In cazul pancreasului
normal (1,54+0,32 vs 1,21+0,27 m/s), diferenta fiind semnificativa statistic.
Valoarea medie a SWV obtinuta la nivelul corpului pancreatic, adiacent leziunii
neoplazice, dar incadrat ca si parenchim non-tumoral, a fost de 1,74+0,50 m/s;
in opinia noastra inflamatia cronica datorata obstructiei In amonte poate
determina cresterea SWV la nivelul situsul adiacent PDAC. Elastogramele color
evidentiate In cazul pancreasului normal au identificat culoarea predominanta
albastra, iar tiparul unul omogen, in timp ce in cadrul grupului PDAC
elastogramele identificate au fost heterogene.

Studiul 3, intitulat “Rolul elastografiei de tip Shear Wave in evaluarea
pancreatitei cronice” a avut scopul de a evalua prin elastografie
transabdominala de tip Shear Wave rigiditatea parenchimului din CP
comparativ cu cea a pancreasului normal. Au fost inclusi 26 de subiecti si
impartiti in doua grupuri: 18 subiecti sanatosi respectiv 8 pacienti cu CP de
etiologie etanolica (conform clasificarii TIGAR-0) in diverse stadii. Pacientii au
fost evaluati imagistic utilizand clasificarea Cambridge si Rosemont. In studiul
nostru, media SWV in cazul CP a fost de 1,41+0,22 m/s, comparativ cu
valoarea de 1,21%+0,27 m/s identificata in grupul martor. Se si Sp SWE in
evaluarea rigiditatii CP au fost de 85,71% respectiv 64,71%. Chiar daca
numadrul participantilor inclusi a fost unul limitat, analiza datelelor SWV a
permis evidentierea unor rezultate cu semnificatie statistica.

Nu am identificat un model specific al elastogramelor in grupul CP, dar
am observat ca exista o constanta in ceea ce priveste incluziunile de culoare
rosie. Acest lucru ar putea sugera modificarile fibrotice specifice procesului
fizipatologic al CP.
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CONCLUZII GENERALE

Am Incercat prin aceasta teza de doctorat sa aratam ca elastografia
transbdominalad ar putea reprezenta in viitor o metoda neinvaziva si fezabila
in evaluarea rigidititii pancreatice. Intr-un context clinic adecvat din punct de
vedere al patologiei pancreatice, datele referitoare la rigiditatea parenchimala
complementar tiparului sonomorfologic pot contribui la supravegherea
periodica cat si in selectia pacientilor pentru metode imagistice suplimentare.

Valorile de cut-off privind pancreasul normal pot reprezenta indicatori
de referintd in evaluarea patologiei pancreatice inflamatorii respectiv
tumorale. Dintre variabilele independente analizate, doar profunzimea la care
este pozitionata regiunea de interes (ROI) reprezinta un factor de influenta
asupra determinadrii vitezei undelor de forfecare (SWV). Diferenta dintre
valorile SWV de la nivel tumoral si cele ale pancreasului indemn sunt
semnificative statistic. Rigiditatea crescuta de la nivelul situsului adiacent
neoplaziei s-ar explica prin modificarile morfologice secundare obstructiei
tumorale adiacente. Am demonstrat influenta independenta a rigiditatii
tumorale asupra determindrilor SWV si de-asemenea o corelatie pozitiva
dintre dimensiunea leziunii si valorile SWE. Prin utilizarea unei valori cut-off
corespunzatoare varstei de 65 ani, am aratat ca efectul varstei asupra
masuratorilor SWE este unul irelevant statistic.

Valorile decelate de noi referitor la Sensibilitatea si Specificitatea
metodei In evaluarea CP confirma utilizarea diagnostica subsidiara. Am
identificat In cadrul elastogramelor ca si constanta incluziuni de culoare rosie,
fara ca un tipar anume sa poata fi delimitat.
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ORIGINALITATEA SI CONTRIBUTIILE INOVATIVE
ALE TEZEI

Identificarea unor valori de referinta ale parenchimului indemn era o
necesitate din punctul nostru de vedere in explorarea sonoelastografica a
patologiei pancreatice. Valorile obtinute de noi referitor la rigiditatea
neoplaziilor pancreatice sunt in stransa asociere cu rezultatul histopatologic.
Concluziile referitoare la rigiditatea tisulara peritumorala deschid noi directii de
cercetare.

Din cunostiintele noastre subiectul actualei cercetari este expus in
premiera la nivel national, studiile efectuate fiind printre putinele de acest gen
in literatura de specialitate la momentul publicarii lor. Publicarea a doua
dintre studii intr-o revista medicald cu profil imagistic orientat spre tehnici
ultrasonografice, precum si citarea acestor lucrari, ne confera incredere in
rezultatele obtinute, fiind de-asemenea si un stimul spre a continua In viitor.

Un element pe care il consideram avantajos este fezabilitatea metodei
din punct de vedere al utilizarii In practica clinica. Suntem de parere ca
abordarea ecografica a pacientului cu patologie pancreatica necesita un modul
integrat care sa include si evaluarea elastografica. Speram ca prin aceasta
lucrare sa fi contribuit la literatura autohtona in vederea validarii metodei ca
tehnica imagistica de diagnostic.
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INTRODUCTION

Pancreatic adenocarcinoma (PDAC) is the most common
malignant lesion of the pancreas. Regarding parenchymal
localization, most tumors are disposed at the head of the pancreas.
The evolution of PDAC is an aggressive one, the signs, and symptoms
of non-specific onset. The diagnosis involves high accuracy imaging
examinations performed early to make feasible surgical sanctioning
as a curative attempt at treatment.

The diagnosis of chronic pancreatitis (CP) implies the
association and interpretation of clinical, biological and imaging data.
However, in the clinical practice, when elements such as ductal
pancreatic dilatation, intraductal lithiasis, parenchymal calcification,
exocrine and endocrine pancreatic insufficiency are confirmed, the
advanced stage of the disease has been established. Early diagnosis
remains an ongoing challenge for the practicing physician.

In most cases, transabdominal ultrasonography (US) is the
first method of diagnostic care, which raises the suspicion of a focal
mass in the pancreatic parenchyma. This is because the US may at
this time be an accessible technique with a constant high level of
diagnosis of pancreatic neoplasms, respectively chronic pancreatitis.
Complementary to the grayscale assessment, the US examination is a
proper diagnostic tool through different operative modes: Doppler,
Contrast Enhance Examination (CEUS) and Elastography Mode, each
of it with additional technical subsets.

Shear Wave (SWE) and Acoustic Radiation Force Impulse
(ARFI) elastography represent two techniques that methodologically
congruent, both evaluating the shear wave velocity (SWV) at a region
of interest (ROI). SWE and ARFI are relatively recent technical
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achievements introduced in the evaluation of the pancreas by a
transabdominal approach.

In the current medical literature, studies on transabdominal
pancreatic elastography using SWE and ARFI techniques are limited.
The method represents a non-invasive technique with high
perspectives in the field of imaging diagnostics. Hence the relevance
of some reference values of pancreatic parenchymal rigidity, this
territory being an incompletely mapped one.

The present research objective was to have a potential
contributing role in the validation of the method as a complementary
technique for diagnosing pancreatic pathology.

THE CURRENT STATE OF KNOWLEDGE

The general part of the thesis comprises 3 chapters that
synthetically approaches the most relevant aspects related to the
elastographic techniques for the assessment of pancreatic rigidity as
well as the contribution of the imaging methods in the diagnostic
approach of the pancreatic adenocarcinoma respectively of chronic
pancreatitis. Of these methods, some are established as a current
diagnostic technique, and others, such as transabdominal pancreatic
elastography are in course of the evaluation.

The first chapter called "Elastographic methods for
quantifying the rigidity of the pancreatic parenchyma" presents
elements of transabdominal elastographic technique, respectively
the classification of the methods according to the physical
component used, as follows: elastography by SWE technique, ARFI,
Strain, but also a subchapter related to the factors that influence
these methods.

In the second chapter, clinical elements of etiopathogenesis
and the role of the imaging methods in the staging of pancreatic
PDAC are presented briefly, and the contribution of elastography by
the endoscopic and percutaneous approach in the PDAC study is
detailed.
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The third chapter summarizes the techniques of
ultrasonographic evaluation of PC, as well as the main classifications
used in CP staging.

PERSONAL CONTRIBUTION

The second part of the thesis presents the working hypothesis
and the general methodology used as well as the three research
studies presented individually and in detail. After the presentation of
the studies carried out, the chapter of general discussions is included,
comprising 3 subchapters, namely: aspects related to the
sonelastographic technique as an extension of the clinical senses, the
research perspectives, but also a sub-chapter that addresses the
criticism of the technique related to the current research. At the end
of this part of the thesis are the general conclusions and innovative
contributions of the doctoral thesis.

Study 1, entitled " The pursuit of normal reference values of
pancreas stiffness by using Acoustic Radiation Force Impulse (ARFI)
elastography"” is a prospective longitudinal study. The purpose of this
study was to highlight the stiffness values of the normal pancreas
globally and for the 3 segments separetly. The study included 37
healthy volunteers, aged between 21 and 33 years, normoponderal
and without any underlying pancreatic disease. We used a Siemens
Acuson S2000, and a 6C1 convex transducer with a frequency
between 1.5 and 6 MHz. From a methodological point of view, the
pancreatic parenchyma was initially evaluated in grayscale mode.
Quantitative analysis was performed using the Virtual Touch
Quantification (VTQ) software that allowed SWV measurement in
real time. A ROI window was positioned strictly intrapancreatic, and
then an ARFI impulse was triggered. For each pancreatic segment 10
measurements were made. For each subject we used a comparative
model between the median and the mean of 5 versus 10 SWV
measurements for each pancreatic segment.
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Potential factors that could influence SWV values were
quantified, namely: anterior-posterior diameter of each segment,
pancreatic echogenicity, abdominal meteorism, antero-posterior
diameter of adiposity adjacent to the superior mesenteric artery and
subcutaneous tissue at the epigastric level. Regarding the SWV
average of the entire pancreatic parenchyma, a value of 1,216 * 0.36
m/s was detected. Multivariate linear regression showed that only
ROI depth is the independent variable that influenced SWV values.
We analyzed the relationship between the average gray levels of
elastograms and the average propagation value of VTQ-SWE at ROI
(m/s) level. We identified a quadratic and cubic correlation between
the speed of the elastographic waves and the values of the gray levels
at the level of the elastograms. We did not highlight statistically
significant differences in the case of comparative analysis between
the data provided by 5 and 10 measurements per segment. The
accuracy of ARFI-type transabdominal elastography is limited at this
time, because the VTQ program allows a maximum ROI depth of up
to 8 cm.

Study 2, entitled "Evaluation of the pancreatic tumors by
transabdominal Shear Wave Elastography: preliminary results of a
pilot study" is a case-control study conducted observationally,
analytically, prospectively and longitudinally. The shear wave
elastography (SWE) technique is consistent with the ARFI method.
SWE is based on the intercept of shear waves (SW) emitted at the
ROI level. These SWs appear subsequently to tissue vibrations
generated by the transducer through a mechanical excitation
secondary to an acoustic impulse. The SW data is integrated into a
function of Young's elastic modulus. The challenge of this study was
to demonstrate that SWE transabdominal elastography can be a
reliable technique as a method of US-morphologically differentiating
PDAC from apparently free pancreatic tissue. In this case, we used a
Logiq E9 General Electric unit and a 6C1 convex transducer with a
nominal frequency between 1.5 and 6 MHz.

The control group included 18 healthy subjects, aged between
18 and 40 (27.23+5.06 years), 60% women. The group with
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pancreatic neoplasm included 15 patients, 14 cases with PDAC and 1
case of intraductal papillary mucinous neoplasia (IPMN), with a
mean age of 71.38 + 14.08 years, 69% being men. The inclusion
criteria for the PDAC group were: a) sampling of the
histopathological material by EUS-FNA or by surgical procedures and
b) identifying PDAC by CT and additional evaluation of the lesion by
CEUS and EUS. The mean detected value of SWV at the level of the
brain-body area, including the tumor site, was 1.64 + 0.41 m/s. The
mean size of the tumor lesions was 30.18+11.15 mm. The Pearson
coefficient between the tumor size and the mean value of the SWV
indicated a moderately positive correlation.

Regarding the sensitivity (Se) and the specificity (Sp) of SWE
by the transabdominal approach in differentiating tumor lesions
from the normal parenchyma, we identified a cut-off value of 1.33
m/s for the head of the pancreas and 1.36 m/s for the body.
Multivariate linear regression showed that PDAC is associated with
SWE measurements (p=0.02) regardless of age (p=0.3), the cut-off
for age was 65 years. We objected increased SWE values at the tumor
site compared to those identified in the normal pancreas (1.54+0.32
vs. 1.21+£0.27 m/s), the difference being statistically significant. The
mean value of SWV obtained in the pancreatic body, adjacent to the
neoplastic lesion, but classified as non-tumor parenchyma, was
1.74+¥0.50 m/s; in our opinion, chronic inflammation due to
obstruction upstream can lead to increased SWV at the adjacent
PDAC site. The color elastograms highlighted in the case of the
normal pancreas identified a predominantly blue color with a
homogeneous pattern, whereas within the PDAC group the
elastograms identified were heterogeneous.

Study 3, entitled "The role of the Shear Wave elastography in
chronic pancreatitis evaluation" aimed to evaluate by SWE
transabdominal elastography the rigidity of the parenchyma in CP
compared to that of the normal pancreas. 26 subjects were included
and divided into two groups: 18 healthy subjects and 8 patients with
CP of ethanol etiology (according to the TIGAR-O classification).
Patients were imaged using the Cambridge and Rosemont
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classification. In our study, the mean SWV for CP was 1.41+0.22 m/s,
compared with the value of 1.21+0.27 m/s identified in the control
group. SWE Se and Sp in the CP stiffness assessment were 85.71%
respectively 64.71%. Even if the number of participants included was
a limited one, the analysis of SWV data allowed to highlight some
results with statistical significance.

We did not identify a specific pattern of elastograms in the CP
group, but we noticed that there is a constant regarding the red
inclusions. This might suggest fibrotic changes specific to the
pathophysiological process of CP.

GENERAL CONCLUSIONS

We tried by this doctoral thesis to show that transabdominal
elastography is a non-invasive and feasible method in the assessment
of pancreatic stiffness. In a clinically appropriate context for
pancreatic pathology, data regarding parenchymal rigidity
complementary to the US-morphological pattern may contribute to
the periodic surveillance as well as the selection of patients for
additional imaging methods.

The cut-off values for the normal pancreas can be reference
indicators in the evaluation of the inflammatory pancreatic
pathology and the tumor. Of the independent variables analyzed,
only the depth at which ROI is positioned is an influencing factor in
determining the SWV. The difference between the SWV values at the
tumor level and those of the pancreas free is statistically significant.
The increased stiffness at the site adjacent to the neoplasia would be
explained by the morphological changes secondary to the adjacent
tumor obstruction. We demonstrated the independent influence of
tumor stiffness on SWV determinations and also a positive
correlation between lesion size and SWE values. By using a cut-off
value corresponding to the age of 65, we have shown that the effect
of age on SWE measurements is statistically irrelevant. The values
identified by us regarding the Se and Sp of the method in the
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evaluation of CP confirm the use of of this diagnostic in a subsidiary
manner. We highlighted within the elastograms constant red
inclusions, without a particular pattern being identified.

ORIGINALITY AND INNOVATIVE
CONTRIBUTIONS OF THE THESIS

The identification of reference values for the normal
parenchyma was a necessity from our point of view in the
sonoelastographic exploration of pancreatic pathology. The values
obtained by us regarding the rigidity of pancreatic neoplasms are in
close association with the histopathological result. Conclusions
regarding peritumoral tissue rigidity open new research directions.

From our knowledge the subject of the current research is
exposed for the first time at a national level, the studies carried out
being among the few of this kind in the specialized literature at the
time of their publication. The publication of two of the studies in a
medical journal with an imaging profile oriented to ultrasonographic
techniques, as well as the citing of these works, gives us confidence
in the results obtained, being also an incentive to continue in the
future.

One element that we consider to be advantageous is the
feasibility of the method in terms of its use in clinical practice. We
believe that the ultrasound approach of the patient with pancreatic
pathology requires an integrated module that includes the
elastographic evaluation. We hope that this paper has contributed to
the validation of the method as a diagnostic imaging technique.



