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Introducere

Dezvoltarea si perfectionarea tehnicii de explorare ultrasonografica, precum si posibilitatea efectuarii acesteia
la nivelul serviciului de urgentd a determinat aparitia de noi dovezi practice ale optimizarii managementului
diagnostico-terapeutic al urgentelor bilio-pancreatice, constituind baza de pornire pentru alegerea temei de cercetare:
CORELATII CLINICO-IMAGISTICE TN SCOPUL STABILIRII UNEI CONDUITE TERAPEUTICE OPTIMALE IN
URGENTELE BILIO-PANCREATICE.

Lucrarea elaborata si-a propus cercetarea aportului metodei ultrasonografice la nivelul Unitatilor de Primiri
Urgente, in vederea optimizarii triajului §i a conduitei diagnostico-terapeutice. Teza este alcatuitd din doud mari
capitole: partea generald care realizeazd o sintezd a datelor din literaturd i partea speciala destinatd cercetarilor
personale.

PARTEA GENERALA - STADIUL ACTUAL AL CUNOASTERII

Diagnosticul durerii abdominale acute Tn departamentele de urgenta reprezinta una dintre frecventele provocari
diagnostice pentru medicul practician, reprezentind in medie 5% din consultatii. Evolutia tehnologica si cresterea
necesitatii de raspuns a corpului medical in fata diversitatii patologiei medicale a condus la aparitia aparatelor portabile
de investigatie imagisticd, definindu-se in literaturd notiunea de ,.bedside ultrasound ”, examinare la patul pacientului
critic. Ultrasonografia in urgentele bilio-pancreatice se dezvolta astfel ca o metodd de gandire binard, capabila sa
raspunda la intrebarile frecvente ale clinicianului: a).este litiaza biliard sau nu? b).exista complicatii ale litiazei biliare:
colecistitd acuta, litiazd coledociand, pancreatita acuta? c).care este cauza icterului? d).care este cauza durerii
abdominale cu soc: anevrismul de aortd abdominald complicat, pancreatita acutd, colangita acuta, infarctul intestino-
mezenteric?



Ultrasonografia este o metoda rapida de diagnostic in urgentd, permitand triajul pacientilor cu patologie de
tip urgentd majord care necesita terapie chirurgicald imediatd, de cei la care este necesara terapie chirurgicald in
urgentd amdnatd sau conservatorie/interventionald, selectdnd totodatd si pacientii care necesita alte investigatii
imagistice pentru precizarea diagnosticului. Medicii de urgentd au adoptat ultrasonografia ca standard de explorare a
multor tablouri clinice critice, pentru a scadea timpul de interventie §i a creste acuratetea diagnosticd.

Strategia terapeutica a urgentelor bilio-pancreatice necesitd evaluare in trepte si management imediat, dar si
la distanta in functie de severitatea bolii si complicatiile decelate la evaluarea in urgentd. Pentru o abordare optima este
necesard o apreciere a riscului utilizdnd parametrii clinici, biologici si imagistici. Ultrasonografia prin accesibilitatea ei
poate furniza informatii suport pentru triajul pacientilor cu risc §i trimiterea acestora spre centre specializate de
gastroenterologie.

Situatia ideald in urgenta trebuie sd aibd un standard de referintad, reprezentat de criteriul prin care se decide
daca pacientul are sau nu o boald. Ultrasonografia utilizand aparatele miniaturizate, portabile oferd posibilitatea
abordarii practice a examinarii la patul pacientului (“bedside ultrasonography”), un deziderat mult dorit de medicii de
urgenta §i intensivisti.

PARTEA SPECIALA - CONTRIBUTII PROPRII

Premisele studiului, ipotezele de lucru, materialul si metoda sunt prezentate pe larg in capitolele I, 11, I11.

Obiectivele propuse Tn cadrul prezentei cercetari sunt:

1. Realizarea unor corelatii intre criteriile clinice si cele ultrasonografice in urgentele bilio-pancreatice care
sa permita reducerea erorilor de diagnostic in departamentele de urgenta;

2. Identificarea si precizarea performantelor metodei ultrasonografice in urgentele bilio-pancreatice privitor
la: diagnosticul de boald, diagnosticul de complicatie, criteriul de evolutivitate (prognostic);

3. Identificarea factorilor de punere la punct a unui algoritm diagnostic, bazat pe elemente clinice si
ecografice in urgentele bilio-pancreatice;

4. Analiza criticd a metodei ultrasonografice in urgentd — identificarea principalilor factori care limiteaza
performantele metodei sau reprezinta factori de eroare diagnostica.

Cercetarea s-a realizat secvential prin 5 studii, 3 de tip retrospectiv si 2 de tip prospectiv in perioada august 2004 —
iulie 2010. Pacientii cupringi in studiu au fost selectati dintre cei care s-au prezentat in Departamentul de Urgenta al
Spitalului Clinic de Urgenta “Octavian Fodor” din Clyj si care indeplineau criteriile de selectie stabilite pentru fiecare
domeniu de cercetare:

I Studiul referitor la ultrasonografie ca primda metoda de diagnostic imagistic utilizata in urgentele bilio-
pancreatice;
. Studiul referitor la rolul ultrasonografiei in patologia acuta litiazica a colecistului;
1. Studiul referitor la aportul ultrasonografiei in diagnosticul afectiunilor acute obstructive ale cailor biliare;
V. Studiul referitor la evaluarea rolului ultrasonografiei clasice in diagnosticul si evaluarea severitatii in
pancreatita acuta,
V. Studiul referitor la evaluarea rolului ultrasonografiei cu contrast in evaluarea severititii pancreatitei acute.

Capitolul IV: Ultrasonografia ca prima metoda de diagnostic imagistic utilizata in urgentele bilio-
pancreatice (Studiul I)

Lotul A — pacientii cu tablou clinic de urgenti bilio-pancreatici

Studiul a fost de tip retrospectiv observational, evaluand rolul ultrasonografiei la pacientii cu tablou clinic acut
de tip bilio-pancreatic, care s-au prezentat in U.P.U. a Spitalului Clinic de Urgenta “O. Fodor”, in perioada 6 decembrie
2005 — 30 decembrie 2006. Au fost cuprinsi in studiu 759 de pacienti, avand varsta cuprinsa intre 17 ani si 90 de ani.

Lotul B — pacientii cu tablou clinic de sindrom dureros de etaj abdominal superior de tip dispeptic
ulceros rezistent la terapia clasica

Studiul a fost de tip retrospectiv observational evaluand rolul ultrasonografiei in diagnosticul pacientilor care pot

constitui urgente bilio-pancreatice in contextul prezentérii cu sindrom clinic atipic. Lotul a cuprins un numar de 358 de
pacienti, care s-au prezentat in U.P.U., Tn perioada 6 decembrie 2005 — 30 decembrie 2006, cu varste cuprinse Tntre 19
ani — 86 de ani (2.39% din totalul pacientilor care s-au adresat la U.P.U.) cu sindrom dureros de abdomen superior de
tip dispeptic ulceros rezistent la terapia clasica. Acest lot a fost selectat dintr-un numar de 534 de pacienti cu aceasta
simptomatologie (3.55% din totalul pacientilor care s-au adresat la U.PU.).



IV.3. Rezultate

Lotul A de pacienti

Analiza descriptiva:Cei 759 de pacienti care s-au prezentat si au fost selectati in U.P.U. cu sindrom clinic de
urgentd bilio-pancreatica au avut varsta cuprinsa intre 17 ani — 90 de ani, cu o vérstd medie de: 56.67 + 16.76 ani. Se
observa o prevalentd semnificativa a patologiei acute bilio-pancreatice dupa varsta de 20 de ani, aceasta dublandu-se la
grupa de varsta 40 — 59 de ani. (Tabelul V)
Tabelul V. Repartitia procentuala pe grupe de varsta a pacientilor cu patologie bilio-pancreatica cuprinsi in lotul studiat

Grupa de vérsti Prevalenta procentual (%) Rata de crestere Raport
<20 ani () 0.79 -
20-39 ani (1) 17.92 22.67 /1
40-59 ani (111) 34.26 1.91 i/
>60 ani (IV) 47.04 2.63 v/

Analiza statisticd inferentiald a repartitiei pacientilor cu urgente bilio-pancreatice din lotul studiat, a ardtat o
diferentd slab semnificativa statistic referitoare la prevalenta patologiei bilio-pancreatice acute pe grupe de varstd la
sexul masculin intre mediul urban si cel rural (x2, p < 0.015892). In ceea ce priveste sexul feminin si respectiv
prevalenta globald la nivelul lotului de pacienti, s-au observat diferente semnificative statistic intre mediul urban si
rural: la femei existd o predominanta semnificativa statistic a patologiei in mediul urban (2, p < 0.000990); prevalenta
globala pe cele doua sexe in mediul urban este crescutd semnificativ statistic fatd de mediul rural (32, p < 0.000013).

Sublotul de pacienti cu dischinezie biliara

Examinarea ultrasonograficd in primele 2 ore de la prezentarea in U.P.U. a evidentiat prezenta litiazei biliare la
numai 4% dintre pacientii cu dischinezie biliard, 58% prezentdnd examinare ultrasonograficd normald. Nu s-au

evidentiat aspecte de urgente bilio-pancreatice care sd necesite interventie chirurgicald in urgenta.

Sublotul de pacienti cu tablou clinic de colica biliar:

Examinarea ultrasonografica efectuatd in primele 2 ore de la prezentarea in U.P.U. a evidentiat prezenta litiazei
la 85.96%, iar 6.32% dintre pacienti nu au prezentat modificari ultrasonografice. S-au evidentiat complicatii ale litiazei
biliare la 56.22% dintre subiecti. Cea mai frecventd complicatie a litiazei biliare evidentiata ultrasonografic a fost
colecistita acuta (34.66%).

Sublotul cu sindrom icteric

Evaluarea ultrasonografica in primele 2 ore de la prezentarea in urgenta a pacientilor cu sindrom icteric nu a
evidentiat modificari ultrasonografice la 13% dintre pacienti. S-a observat aspectul de icter obstructiv, cu dilatarea caii
biliare principale si a cailor biliare intrahepatice la 58% dintre pacientii din lot, 24% dintre acestia prezentdnd o cauza
tumorald a obstructiei. Un alt aspect observat in cazul a 19% dintre pacientii cu sindrom icteric, care prezentasera
anamnestic §i colicd biliara, a fost acela de coledoc de pasaj, fara dilatatii de cdi biliare intrahepatice in conditiile
prezentei litiazei veziculare cu calculi sub 5 mm sau pana la 10 mm. Un procent important de pacienti (10%) au
prezentat litiazad coledociana in conditii de colecistectomie.

Sublotul cu tablou clinic de pancreatita acuta

Evaluarea ultrasonografica in urgentd nu a evidentiat modificari ale lojei pancreatice la 34% dintre pacientii cu
tablou clinic de pancreatita acuta. Aspectele ultrasonografice observate au ridicat suspiciunea de pancreatita acutd prin
modificari de dimensiuni si ecostructurd la 27% dintre pacienti. S-a decelat aspect ultrasonografic de pancreatita acuta
severd, cu evidentierea de colectii la nivelul lojei pancreatice, peripancreatic si la distanta la un procent de 29% dintre
pacienti, 4% dintre pacientii inclusi in sublot prezentand aspect de pseudochist imatur.

S-a analizat utilizand testul Odd Ratio riscul de a prezenta modificari ultrasonografice la examinarea in urgenta
si respectiv riscul de a avea o complicatie care s necesite interventie chirurgicald. S-a decelat un risc crescut pentru
pacientii avnd colicd biliara de a prezenta o complicatie a litiazei (OR=19.1), evidentiabila ultrasonografic, care sa
necesite interventie chirurgicala (OR=109.32). Pacientii cu sindrom icteric prezintd de asemenea risc crescut pentru o
complicatie care s necesite interventie chirurgicala in urgenta (OR=22.38).

Analiza valorii metodei ultrasonografice in diagnosticul litiazei biliare §i a complicatiilor acesteia s-a dovedit a
avea o sensibilitate de 91.35%, cu specificitate redusa de 55.05%. Valoarea predictiva pozitivd a metodei a fost de
93.87%, cu o valoare predictiva negativa de 45.79%. Analiza valorii diagnostice a ultrasonografiei utilizand Likelihood
ratio “+”(positive test result) de 2.03 si Likelihood ratio “-“(negative test result) de 0.17 a aratat o putere buna a
metodei diagnostice in predictia pozitiva a patologiilor diagnosticate, cu un risc redus de subestimare ultrasonografica a
patologiilor existente.



Lotul B de pacienti

Lotul a inclus pacienti cu varsta cuprinsa Tntre 15 — 90 de ani, varsta medie fiind 49.26 + 18.14 ani. Examinarea
ultrasonografica a pacientilor in primele 4 ore de la prezentarea in U.P.U. a documentat existenta modificarilor
patologice de tip bilio-pancreatic cu potential impact asupra simptomatologiei clinice la 25.98% dintre pacienti. La un
procent important de pacienti (36.31%) au fost diagnosticate ultrasonografic modificari patologice la nivelul tubului
digestiv care au explicat rezistenta la terapia clasica antisecretorie administratd in urgenta. S-a decelat de asemenea o
incidenta crescutd (17.32%) a modificarilor biliare diagnosticate ultrasonografic la pacientii cu sindrom dureros
epigastric.

S-a analizat statistic utilizdnd testul Odd Ratio riscul de a exista o patologie bilio-pancreatica evidentiabila
ultrasonografic Th cadrul subloturilor de pacienti cu sindrom dureros epigastric si de hipocondru drept. S-a obtinut un
OR de 1.53 (95% ClI: 0.87 - 2.69) in cazul pacientilor cu sindrom dispeptic ulceros comparativ cu OR de 0.94 (95% CI:
0.24 - 3.60) in cazul pacientilor cu sindrom dureros de hipocondru drept. Analiza acestor date coroborate cu rezultatul
managementului terapeutic a aratat ca ultrasonografia in urgenta evidentiaza pacientii cu risc crescut de a necesita
interventie chirurgicald, OR=3.84 (95% CI: 0.47 — 31.16), din cadrul sublotului de pacienti cu sindrom dispeptic
ulceros.

Capitolul V: Ultrasonografia in urgentele biliare — patologia colecistului - Studiul Il

Studiul a fost de tip retrospectiv observational evaluand rolul ultrasonografiei la pacientii cu patologie litiazica
de veziculd biliara, simptomatica, care s-au prezentat in U.P.U. a Spitalului Clinic de Urgenta “O. Fodor.

V.3. Rezultate

Lotul examinat a cuprins un numar de 179 de pacienti cu varsta medie de: 59.31 + 15.82 ani. La lotul de pacienti
diagnosticati ultrasonografic in urgentd cu colecistitd acutd s-au analizat formele morfopatologice evidentiate
postoperator si s-a observat un procent important (48%) de forme complicate de tip flegmonos si gangrenos.
Examinarea ultrasonograficd in urgentd ofera informatii despre modificarile parietale de tip Ingrosare parietala,
aspectul inflamator de dublu contur si pericolecistitd sau prezenta colectiilor pericolecistice. S-a observat ca ingrosarea
parietald este cea mai frecventd modificare observata la lotul de pacienti cu colecistita acutda examinat in studiu (Tabelul
XXXVI). Un alt element analizat a fost concordanta intre aprecierea ultrasonografica a marimii calculilor de la nivelul
veziculei biliare si dimensiunea masurata postoperator. S-a obtinut o bund corelatie a dimensiunilor masurate prin cele
doud metode (40.24%), existand insd si un procent insemnat de subapreciere ultrasonografica a dimensiunilor calculilor
(29.89%). Este important de observat, din punct de vedere al practicii medicale, procentul redus de pacienti fara litiaza,
cu modificari parietale de tip colecistita, la care ultrasonografic s-a apreciat existenta microlitiazei (1.22%).

Analiza semnificatiei statistice utilizind “Risk Ratio”(RR) si “Odd test”(OR) a aratat un risc crescut pentru
pacientii cunoscuti cu litiaza biliard de a dezvolta forma catarala (RR=1.19; OR=1.32, 95% CI 0.71 - 2.44) si respectiv
forma cronicd de colecistita (RR=1.53; OR=1.66 95% CI 0.72 — 3.79). Sublotul de pacienti necunoscuti litiazici pana la
prezentarea in U.P.U. pentru episodul acut au risc mai crescut de a dezvolta colecistitd forma flegmonoasa/gangrenoasa
(RR=1.32; OR=1.69 95% CI 0.93 — 3.09). S-a evaluat aportul metodei ultrasonografice in urgenta in ceea ce priveste
diagnosticul litiazei biliare si a complicatiei de tip colecistitd acuta.

Pentru diagnosticul litiazei biliare in context de colecistitd acuta s-a obtinut o sensibilitate a metodei de 100%,
specificitate de 98.7%, VPP de 98.7%, VPN de 100%, cu o acuratete a metodei de 93.39%. Valoarea LR “+” a fost de
76.9 evidentiind o probabilitate mare de a exista litiaza biliard dacd ultrasonografia a fost pozitivd. In cazul
diagnosticului formelor acute de colecistitd s-a demonstrat o sensibilitate de 89.99%, cu specificitate de 84.44%, VPP
de 88.31%, VPN de 86.09%, cu o acuratete a metodei de 87.35%. Originalitatea studiului actual rezida din corelarea
aspectelor clinice §i ultrasonografice cu cele intraoperatorii §i analiza metodei ultrasonografice in diagnosticul
diferitelor forme morfopatologice de colecistita acuta litiazica.

Tabelul XXXVI. Incidenta procentuald a modificarilor parietale observate ultrasonografic la nivelul colecistului
raportatad la numarul total de pacienti cu colecistita

Colecistita Colecistita Colecistita Colecistita
Modificari ecografice (%) catarala flegmonoasi gangrenoasi cronicd
grosime perete >4 mm 20.89 18.99 20.89 10.76
dublu contur 13.29 16.46 20.25 5.70
pericolecistita 3.16 8.23 9.49 0.63
colectii pericolecistice 1.27 1.90 3.80 0.00




Capitolul VI: Ultrasonografia in afectiuni acute ale cailor biliare - Studiul IlI

Studiul a fost de tip prospectiv, evaluind rolul ultrasonografiei la pacientii cu tablou clinic de icter obstructiv,
care s-au prezentat in U.P.U. a Spitalului Clinic de Urgenta ,,0. Fodor”, in perioada februarie 2005 — martie 2005.

VI.3.Rezultate

Lotul a cuprins un numar de 31 de pacienti (16 femei si 15 barbati) cu icter obstructiv diagnosticati in urgentd, cu
varsta cuprinsa intre 29 — 89 de ani, avand varsta medie de 58.06 = 13.76 ani, respectiv 55.56 + 14.60 ani la femei si
60.73 + 12.75 ani la barbati.

Examenul ultrasonografic in urgentd a vizualizat dilatatiile de cdi biliare datorate obstructiei, dar nu a putut
preciza etiologia obstructiei la 41.93% dintre pacienti. Analiza comparativa a diagnosticului etiologic al obstructiei
suspicionat ultrasonografic, cu diagnosticul endoscopic evidentiat la colecistopancreatografie retrograda endoscopica, a
aratat o diferenta slab semnificativa statistic in sensul corelatiei pozitive a investigatiilor (MW, p=0.02659). Nu s-au
observat diferente semnificative statistic in aprecierea dimensiunii caii biliare principale efectuata ultrasonografic si prin
colecistopancreatografie retrograda endoscopica (MW, p=0.832748). S-a demonstrat astfel cd ultrasonografia este utild
in urgenta in aprecierea dimensiunii cailor biliare si poate fi utilizatd pentru evaluarea in dinamica a acestora. Referitor
la diagnosticul litiazei de cale biliarda ultrasonografia a permis vizualizarea la 32.25% dintre pacienti,
colecistopancreatografia retrograda endoscopica confirmand-o la 48.38% dintre pacienti.

S-a analizat valoarea ultrasonografiei in urgentd pentru diagnosticul litiazei obstructive de cale biliara,
obtinandu-se o sensibilitate de 66.66%, cu specificitate de 51.61% si acuratete diagnosticd de 56.6%. Valoarea
predictivd pozitiva a fost de 40%, iar valoarea predictiva negativa de 76.19%, cu o Likehood ratio “+” de 1.32,
Likehood ratio “-” de 0.64.

Capitolul VII: Ultrasonografia in pancreatita acuta - Studiul IV

Studiul de fata isi propune analizarea aportului ultrasonografiei efectuate in wurgenta in evaluarea pacientilor cu
suspiciune clinica de pancreatitd acuti si triajul celor cu pancreatita forma severa.

Studiul a fost de tip retrospectiv observational evaluand rolul ultrasonografiei in diagnosticul bolii si a
complicatiilor la pacientii cu pancreatita acuta care s-au prezentat in U.P.U. a Spitalului Clinic de Urgenta “O. Fodor, in
perioada august 2004 — decembrie 2006.

VIl.3. Rezultate

Lotul a cuprins un numar de 95 de pacienti cu pancreatitd acuta, cu varsta cuprinsa intre 23 si 85 de ani, avand
varsta medie de 50.55 + 14.20 ani, predominant de sex masculin, cu un raport B/F=1.96.

Analiza etiologiei pancreatitei acute la lotul studiat a evidentiat predominanta cauzei etanolice 1a 42.11% dintre
pacienti. Cele doua etiologii frecvent incriminate, etanolul si litiaza biliara au fost prezente la 75.8% dintre pacienti, la
6.32% neputdndu-se preciza cauza. S-a evidentiat ca in primele 6 ore de la debutul bolii acceseaza serviciile de urgenta
cel mai frecvent pacientii din grupa de varsta 40 — 59 de ani (10.87%).

Evaluarea imagistica de tip ultrasonografic efectuata in urgenta a putut analiza loja pancreatica la 85.6% dintre
pacientii cu pancreatitd acutd, la 76.84% dintre acestia existdnd modificari de ecostructurd si ecogenitate. La 14.74%
dintre pacientii cu pancreatitd acutd nu s-a putut evalua loja pancreatica din lipsé de fereastra acustica.

Analizand severitatea pancreatitei acute apreciatd prin scoruri de severitate, aspectele ultrasonografice si de
dinamica a valorilor parametrilor biochimici, s-a evaluat semnificatia statistica a elementelor componente din scorurile
de severitate (BISAP, HAPS, Ranson, SIRS) si a modificarilor ultrasonografice de tip colectii. S-a demonstrat la lotul
de 95 de pacienti cu pancreatita acutd ca parametrii cu inaltd semnificatie statisticad pentru forma severa de pancreatita
sunt (test Fischer, p=0.0000): prezenta a mai mult de 2 colectii la examinarea ultrasonografica in urgenta, respiratia >
20/min, febra > 38°C, SIRS pozitiv, colectia pleurala la examinarea ultrasonografica, leucocitoza > 16000/mm3, ASAT
> 250 Ul/I. Se propune astfel un nou scor de triaj clinico-biochimico-ultrasonografic in urgentd (STCBUS) a pacientilor
cu forme severe de pancreatita, care trebuie orientati spre servicii specializate de terapie gastroenterologica:

Parametrii clinici: 1.respiratia > 20/min — 1 punct; 2.febra > 38°C - 1 punct; 3.SIRS pozitiv — 1 punct;

Parametrii ultrasonografici: 4.prezenta a mai mult de 2 colectii la examinarea ultrasonograficd — 1 punct;
5.colectia pleurala la examinarea ultrasonografica - 1 punct;

Parametrii biochimici: 6.leucocitoza > 16000/mm3 - 1 punct; 7.ASAT > 250 Ul/I - 1 punct



Se considera indicatad terapia specificd gastroenterologica in conditiile prezentei a trei parametri, cate unul din
fiecare categorie (clinic, ultrasonografic si biochimic) sau asocierea parametrilor ultrasonografici cu un parametru
clinic. Scorul propus necesitd validare pe un numar mai mare de pacienti sau evidente suport pentru demonstrarea
existentei necrozei pancreatice, accesibile in urgenta.

Capitolul VIII: Ultrasonografia cu contrast in pancreatita acuta - Studiul V

Studiul referitor la rolul ultrasonografiei cu contrast in evaluarea severititii pancreatitei acute a fost de tip
prospectiv si a cuprins un numar de 25 de pacienti, care s-au prezentat in Compartimentul de Urgentd al Spitalului
Clinic de Urgenta ,,0. Fodor” din Cluj Napoca Tn perioada decembrie 2008 — iulie 2010, selectati pe baza tabloului
clinic, a confirmérii biochimice a pancreatitei acute §i a examinarii ultrasonografice in modul B.

VIII.3. Rezultate

Analiza descriptiva a lotului de 25 pacienti selectati pentru examinarea ultrasonografica cu contrast a evidentiat
0 varsta medie de 46.16 =+ 13.99 ani. Caracteristicile evolutive la subiectii din lotul studiat au aratat prezenta la 12%
dintre pacienti a fenomenelor de insuficientd multipla de organ (MSOF). S-au evidentiat complicatii la 32% dintre
subiecti. Analiza parametrilor biochimici semnificativi pentru procesul necrotico-inflamator pancreatic in urgenta si in
dinamica a aratat prezenta leucocitozei la 80% dintre pacienti, 44% avand valori peste 16000/mm3, cu o valoare medie
de 15006.4 + 7122.07/mm3. Proteina C reactiva (PCR) evaluata la 48 de ore de la internare a avut o valoare medie
crescutd (10.34 + 8.98 mg/dl).

Examinarea ultrasonografica transabdominald a evidentiat la 100% dintre pacientii cu pancreatitd acuta
selectati in studiu, modificarea lojei pancreatice sub aspectul ecostructurii si al ecogenitatii, la 8% dintre acestia
vizualizandu-se delimitarea capsulara a parenchimului, iar 92% prezentand contur slab delimitat. S-a evidentiat prezenta
la 64% dintre pacienti a colectiilor cu diferite localizari, 28% prezentand colectii la nivelul lojei pancreatice si respectiv
56% 1n regiunile adiacente lojei pancreatice . Aspectele calitative observate la examinarea ultrasonografica cu agent de
contrast au evidentiat aspectul de pancreatitd acuta necrotico-hemoragica la 76% dintre pacienti. La 12% dintre subiecti
semnalul acustic dupa administrarea de contrast a prezentat o Intarziere in aparitie, cu moderatd reducere a intensitatii
acustice. Examinarea a permis identificarea capsulei pancreatice la 20% dintre pacienti, iar la 64% s-au observat aspecte
de tip inflamator la nivelul parenchimului pancreatic. Ultrasonografia cu contrast a permis identificarea de noi colectii
la 20% dintre subiecti, precizand aspectul de fuzeu la 56% din pacientii selectati in studiu.

Analiza valorii medii a gradientului maxim atins in primele 40 de secunde post administrare de agent de
contrast a ardtat o valoare medie maxima la nivelul AMS de 19.37 + 8.53 dB. S-a evidentiat prezenta in ariile de
inflamatie a unui semnal acustic cu valoarea medie a intensitatii acustice usor redusa (14.76 £ 6.70 dB) comparativ cu
valoarea de la nivelul AMS. in ceea ce priveste ariile de necroza valoarea medie a gradientului (8.97 + 9.28 dB) a fost
mult redusd comparativ cu cea inregistratd In AMS, aspect observat gi in ariile hipovasculare la nivelul carora
gradientele au prezentat valori intermediare intre necrozad si inflamatie. Analiza statisticd a valorilor gradientelor
maxime in AMS si ariile pancreatice de tip inflamatie, necroza si hipovasculare a aratat modificari semnificative
statistic (KW, p=0.0008), cu probabilitate semnificativa statistic de variatie (test F, p=0.001). Acestea pot reprezenta
evidente ultrasonografice practice pentru diferentierea gradului de necrozd pancreaticd sau a amplitudinii fenomenului
inflamator.

S-a analizat valoarea timpului mediu de atingere a gradientului maxim in primele 40 de secunde dupa
administrarea substantei de contrast ultrasonografice. S-a observat ca nu exista diferente semnificative statistic Tntre
valoarea medie Tn AMS (15.85 £ 4.60 sec.) si ariile de inflamatie (15.15 + 3.20 sec.), la ambele categorii existind o
deviatie standard redusa, ceea ce confirmd omogenitatea in distributie a valorilor. La nivelul ariilor de necroza s-a
evidentiat un timp mediu de atingere a gradientului maxim semnificativ crescut: 22.69 + 7.55 sec fatd de martorul AMS.

Analiza statistica a timpului de atingere a gradientului maxim in AMS si n ariile pancreatice de tip inflamatie,
necroza sau hipovasculare a evidentiat diferente semnificative statistic (KW, p=0.0006), cu grad mare de probabilitate
de a avea aceeasi variatie (test F, p=0.00004). Acest aspect este concordant cu cel al analizei statistice a valorii
gradientului maxim post administrare de contrast ultrasonografic in arii similare de ecostructura parenchimala care sunt
modificate in context de pancreatita acuta.

Analiza valorii AC de tip “wash in” in primele 40 sec. a evidentiat diferente nesemnificative statistic intre
AMS si zonele de inflamatie (KW, p=0.0802). Observandu-se comparativ valorile de la nivelul AMS cu valorile
obtinute din regiunea de interes (RI) pozitionata in aria celor 3 tipuri de modificari structurale observate ultrasonografic
in pancreatita acutd s-au evidentiat diferente slab semnificative statistic (KW, p=0.0115). Se observa cresterea valorii
AC odata cu gradul de necroza, fenomen concordant cu prelungirea timpului de atingere a gradientului maxim.



S-a efectuat analiza comparativa a variatiei AC de tip “wash out” in intervalul 40 - 80 sec. dupa administrare
de contrast, observandu-se diferente semnificative statistic (KW, p=000.8) intre diferitele zone modificate ecostructural
in pancreatita acuta comparativ cu martorul AMS. S-a observat in plus si un fenomen nedescris inca literaturd, acela de
“wash in “ Intarziat, cu nou varf de intensitate acustica in intervalul 60 — 100 sec., Th 72% din cazuri acesta fiind prezent
la 80 de sec. Se observa o concordantd de 60% in ceea ce priveste procentul de necrozd evaluat prin metoda
ultrasonografica si cea computer tomografica.

S-au efectuat corelatii intre evaluarea procentuald a ariei de necroza observate US si numarul de colectii
diagnosticate US, observandu-se o corelatie pozitivdi moderat semnificativa statistic (S, p=0.0009), ceea ce denota
paralelismul intre cresterea gradului de necroza pancreatica si numarul de colectii. Se observa o corelatie pozitiva inalt
semnificativa statistic intre severitatea evolutiei si numarul total de colectii (p=0.00001), aspectul de fuzeu (p=0.00001)
si respectiv prezenta colectiilor pleurale (p=0.00001).

Analiza metodei ultrasonografice Tn diagnosticul pancreatitei acute necrotico-hemoragice a evidentiat o sensibilitate de
76%, specificitate de 100%, cu acuratete de 100%.

S-a evidentiat Tn studiul nostru un aspect particular de vascularizatie tardiva in ariile cu polimorfism lezional
si periarii necrotice, fenomen cu implicatii practice in evaluarea zonelor de parenchim restant si a tulburarilor
circulatorii locale induse de SIRS. Acest fenomen nu a fost descris in literatura de specialitate.S-a observat cd zonele
hipoecogene reprezintd frecvent arii de necroza completd sau partiald, asociate cu arii de parenchim restant, unele cu
aspect inflamator. Aceste observatii ultrasonografice calitative subliniazd aportul examindrii cu contrast in triajul
pacientilor cu forme severe de pancreatita acutd.

Propunere pentru scor de triaj in urgenta a formei severd de pancreatita acutd, clinic-biochimic-
ultrasonografic complex (STCBUSC):

Parametrii clinici: 1. respiratia > 20/min — 1 punct; 2. febra > 38°C - 1 punct; 3. SIRS pozitiv — 1 punct;

Parametrii ultrasonografici: 4. prezenta a mai mult de 2 colectii la examinarea ultrasonografica — 1 punct; 5. colectia
pleurald la examinarea ultrasonografica - 1 punct;

Parametrii ultrasonografici — examinare CEUS: 6. necroza pancreaticd — 1-3 puncte (analogie cu CT: <30% - 1pct,;
30-50% - 2 pct.; >50% - 3pct.); 7. fuzee peripancreatice si la distantd — 1punct;

Parametrii biochimici: 6. leucocitoza > 16000/mm3 - 1 punct; 7. ASAT > 250 Ul/I - 1 punct;

Pentru triajul corect al formelor severe de pancreatitd acuta care necesita trimiterea intr-un serviciu specializat
de terapie intensiva gastroenterologica este necesard documentarea prezentei necrozei pancreatice evidentiatd prin
CEUS, asociata cu alti trei parametri, obligator cu cel putin un parametru biologic si unul clinic care si ateste faza acuta
a modificarilor pancreatice. Scorul minim pentru Thdrumarea pacientului Tn terapie intensiva gastroenterologica este 4.
Acest scor necesita validare si eventual optimizarea valorii “cut-off” pe un numar mai mare de pacienti.

Capitolul X: Concluzii finale gi contributii personale

Studiile prezentate in lucrarea de fatd constituie prima comunicare statistica, la nivel national, asupra evaluarii
rolului accesului permanent la examinarea ultrasonograficd in urgenta, cu scopul de a-i analiza aportul diagnostic,
prognostic si de utilizare in protocoalele de triaj a urgentelor bilio-pancreatice.

1. Analiza descriptiva a datelor epidemiologice la loturile de pacienti studiate a evidentiat aspecte de asistenta
primara care necesita ameliorare:

e Incidenta crescutd a urgentelor biliare la subiectii de sex feminin si din mediul urban.

e Incidenta crescutd a pancreatitei acute la subiectii de sex masculin si din mediul urban.

e Incidenta crescuta a tulburarilor functionale de tip dischinezie biliara la sexul feminin si in mediul urban.

e Provenienta predominantid a pacientilor cupringi Th studii din mediul urban, aspect care ridica problema

e Adresabilitatea tardiva a pacientilor cétre serviciile de urgentd, reprezintd o problema de asistenta medicalad
primara si de educatie sanitara.

e Complianta scazuta a pacientilor la terapia chirurgicald, in special pentru cei proveniti din mediul rural a pus in
discutie existenta carentelor de educatie sanitara.

e Evidentierea unui procent important de 55.11% dintre subiectii cu aspect ultrasonografic de colecistita acuta
litiazica ca nefiind cunoscuti anterior cu litiaza biliara, releva absenta screeningului populational la nivel de
medicind primara.



2. Analiza statistica a performantei metodei ultrasonografice in U.P.U. a demonstrat ca este un test diagnostic facil
si absolut necesar in asistarea urgentelor bilio-pancreatice:

Studiul I: Urgente bilio-pancreatice

a. Detectarea litiazei biliare — sensibilitate 91.35%, LR”-“ 0.17;

b. Evidentierea riscului de urgenta cu indicatie chirurgicald: OR=109.32 la sublotul de pacienti avand
colica biliara;

c. Aprecierea riscului de complicatii pancreatice ale litiazei biliare: OR=3.4 in cazul deceldrii de calculi
sub 10 mm la nivelul vezicii biliare;

Studiul I1: Colecistite acute

a. Detectarea litiazei biliare — sensibilitate de 100%, acuratete diagnostica de 93.39%, LR+ 76.9;

b. Detectarea formei acute de colecistita — specificitate de 84.44%, VPN de 86.09%, acuratete
diagnostica de 87.35%;

C. Studiul III: Patologie acuta de cale biliara

d. Diagnosticul obstructiei — sensibilitate de 100%;

e. Diagnosticul cauzei litiazice a obstructiei — Sensibilitate de 66.66%, VPN de 79.19%;

Studiul V: Pancreatita acuta — examinare CEUS
a. Detectarea pancreatitei acute forma severa (necrotica): sensibilitate 76%, acuratete diagnostica
100%.

3. Analiza corelatiei simptomatologiei clinice cu rezultatul examinarii ultrasonografice a demonstrat rolul
ultrasonografiei in decelarea complicatiilor litiazei biliare in conditiile prezentarii cu tablou clinic frust de sindrom
dureros de etaj abdominal superior.

4. Corelarea aspectelor ultrasonografice cu cele evidentiate la examinarea colangio-pancreatografica a
evidentiat utilitatea metodei in monitorizarea dinamicii dimensiunilor céilor biliare in conditii de obstructie acuta si
dupa terapie interventionala.

5. Corelarea datelor clinice, biochimice si ultrasonografice cu severitatea pancreatitei acute, apreciata si prin
numarul de zile de spitalizare, a permis selectarea parametrilor care caracterizeazd un nou scor de severitate in
pancreatita acuta.

Valoarea practica a lucririi — posibilititi de implementare

6. S-au evidentiat factori de risc epidemiologici (varsta peste 50 de ani, mediul rural si sexul feminin) si
ultrasonografici (calculi sub 10 mm, aspectul de coledoc de pasaj) ai complicatiilor litiazei biliare in arealul geografic
studiat.

7. S-a propus un protocol standardizat bazat pe evidente practice de abordare a urgentelor bilio-pancreatice in
U.P.U., adaptat sistemului sanitar, care amelioreazeazd triajul pacientilor chirurgicali si optimizeaza abordarea
diagnostico-terapeutica.

8. S-a propus un scor de triaj clinico-biochimic-ultrasonografic de severitate a pancreatitei acute, bazat pe
evidente practice, utilizdnd parametri facil de evaluat, care se pot determina in U.P.U.: respiratia>20/min., febra >380C,
SIRS pozitiv, leucocitoza >16000/mm3, ASAT>250U/l, prezenta a mai mult de 2 colectii la examinarea
ultrasonografica, evidentierea colectiei pleurale la examinarea ultrasonografica.

9. Introducerea examinarii ultrasonografice cu contrast in pancreatitele acute a dovedit cresterea acuratetei
diagnostice a formelor severe, necrotice §i optimizeaza scorul clinico-biochimico-ultrasonografic de triaj a formelor
severe, care necesita asistare in terapie intensiva specializata gastroenterologica.

10. Analiza cantitativa a parametrilor dinamici de tranzitare, de catre substanta de contrast ultrasonografica, a
ariilor parenchimale de tip inflamator, necrotic, hipovascular sau cu vascularizatie tardivd permite identificarea
parenchimului pancreatic restant.

11. Analiza CEUS creeaza premisa dezvoltarii studiilor de tip reologic si analiza matriceald a modificarilor
vasculare locale si la distanta in conditii de inflamatie pancreatica acutd, cu impact terapeutic i prognostic.

Aport in decizia medicala

12. Explorarea imagisticd ultrasonografici in modul B si cu substantd de contrast, prin diagnosticul
modificarilor morfologice secundare prezentei litiazei sau a actiunii altor factori etiologici asupra parenchimului
pancreatic si veziculei biliare, reprezintd un factor de diagnostic precoce si screening al complicatiilor bilio-pancreatice,
cu abordare terapeutica adecvata bazata pe evidente.
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Introduction

The development and improvement of the ultrasonographic technique, as well as the possibility of performing
it in the emergency unit brought forth new practical evidence of the biliopancreatic diagnostic and therapeutic
management optimization. This represented the ground for choosing the topic of this research: CLINICAL AND
IMAGING CORRELATIONS WITH THE PURPOSE OF ESTABLISHING THE OPTIMAL THERAPY CONDUCT
IN BILIO-PANCREATIC EMERGENCIES.

The thesis aims to research the contribution of ultrasonography within the Emergency Department in improving
triage and diagnostic-therapeutic conduct. The study is organized in two major parts: a part that consists of a literature
data review and a part presenting the actual personal research.

PART ONE - PRESENT LEVEL OF KNOWLEDGE

The acute abdominal pain diagnosis in the emergency department represents one of the frequent diagnostic
challenges that the practicing faces, accounting for an average of 5% of the consultations. The technological evolution
and the increase of situations the medical team has to answer due to the pathological diversity led to the development of
mobile imaging devices and the defining of the term ,, bedside ultrasound”, a bedside exam of the critically ill patient.
Therefore ultrasonography in biliopancreatic emergencies develops as a binary way of thinking that is able to answer
the questions of the physician: a) is there biliary lithiasis or not?; b) are there complications of biliary lithiasis like acute
cholecystitis, choledolithiasis or acute pancreatitis?; ¢) what is the cause of jaundice?; d) what is the cause of abdominal
pain accompanied by shock: complicated aneurysm of the abdominal aorta, acute pancreatitis, acute cholangitis,
intestinal mesenteric infarction?
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Ultrasonography is a quick diagnosis method in the emergency department, allowing for the triage of patients
with major emergency that require immediate surgery, from the patients that will undergo delayed surgery,
interventional procedures or conservative therapy, realizing at the same time a selection of the patients that need
further imaging investigations in order to establish the diagnosis. Emergency physicians have adopted ultrasonography
as a standard investigation in several critical syndromes in order to diminish the intervention duration and increase
diagnosis accuracy.

The treatment strategy in biliopancreatic emergencies requires a gradual assessment and an immediate and a
subsequent management depending on the severity of the disease and its complications as they were discovered during
the emergency evaluation. An optimal approach needs to estimate the risk using clinical, biological and imaging
parameters. Ultrasonography due to its accessibility provides the necessary data for the selection of the patients at risk
and their referral to gastroenterology centers.

The ideal situation in emergency must have a reference standard, represented by a criteria through which it is
decided weather the patient suffers from a disease or not. Using mobile, compact machines, ultrasonography offers the
possibility of a practical approach of the bedside examination (,, bedside ultrasonography”), a goal highly desired by
emergency and intensive care physicians.

PART Il - PERSONAL RESEARCH

The study’s assumptions, hypothesis, material and method are all presented in detail in chapters I, Il and I1I.
The objectives of the present research are:
1. Establish correlations between clinical and ultrasonographic criteria in biliopancreatic emergencies that will
allow the decrease of diagnosis errors in the emergency departments;
2. ldentify and specify the performance of the ultrasonograhic technique in biliopancreatic emergencies in regard
with the following: disease diagnosis, complication diagnosis, prognosis;
3. ldentify the necessary items for the development of a diagnostic algorithm, based on clinical and
ultrasonographical elements in biliopancreatic emergencies;
4. Critical analysis of ultrasonography in emergency units — identify the main factors that decrease the
performance of the method or cause diagnosis errors.

A sequential research consisting of 5 studies, 3 retrospective studies and 2 prospective studies, was carried
through between August 2004 and July 2010. The subjects enrolled in the study were selected from the large mass of
patients who addressed the Emergency Department of ,,Octavian Fodor” Emergency Hospital, Cluj-Napoca. The
selected patients had to meet the criteria established for each of the areas of the research:

a. Ultrasonography as a first choice imaging method in biliopancreatic emergencies.
The role of ultrasonography in acute biliary disease
The contribution of ultrasonography in diagnosing acute obstructive biliary pathology;
An assessment of classic ultrasonography’s use in the diagnosis and severity evaluation of acute pancreatitis;
The role of contrast enhanced ultrasonography in determining the severity of acute pancreatitis;

® oo o

Chapter IV: Ultrasonography as a first choice imaging method in the diagnosis of
biliopancreatic emergencies - The | * Study

Study Group A — patients with a history of biliopancreatic emergency
This was an observational retrospective study that assessed the importance of ultrasonography in patients who

presented with acute biliopancreatic symptoms in the Emergency Department of ,,Octavia Fodor” Clinical Emergency
Hospital, Cluj-Napoca, between 6™ of December 2005 and 30" of December 2006. A number of 759 patients, ages
between 17 and 90 years old, were admitted in the study.
Study Group B — patients with therapy resistant ulcer-type dyspepsia

The study was an observational retrospective study that evaluated the role of ultrasonography in the diagnosis of
patients that might represent a biliopancreatic emergency while accusing an atypical clinical syndrome. The group
consisted of 358 patients who presented to the E.D., between 6™ of December 2005 and 30™ of December 2006, with
ages ranging from 19 to 86 years old (2.39% of the total number of patients that presented to the E.D.) complaining of
symptoms characteristic for a therapy resistant ulcer dyspepsia upper abdominal pain syndrome. This study group was
selected from a number of 534 patients who presented these symptoms (3.55% of the total number of patients who
presented in the E.D.).
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IV.R. Results

Study Group A
Descriptive analysis: The 759 patients who presented in the E.D. with biliopancreatic emergency symptoms

and were selected for the research had ages between 17 and 90 years old, with an average age of 56.67+ 16.76. A
significant prevalence of acute biliopancreatic pathology was noted after 20 years old that doubled among the 40 - 59
age group. (Table V)

Table V. The distribution of patients with biliopancreatic pathology enrolled in the study on age groups

Age group Prevalence (%) Growth rate Ratio
<20 years (1) 0.79 -
20-39 years (1) 17.92 22.67 1/1
40-59 years (I11) 34.26 1.91 11/11
>60 years (IV) 47.04 2.63 IV/II

An inferential statistical analysis of the distribution of patients with biliopancreatic emergencies within the
study group revealed a weak statistically significant difference of acute biliopancreatic pathology among the age groups
in urban and rural males (x2, p < 0.015892). As far as the females and the overall prevalence are concerned, statistically
significant differences were noticed between urban and rural patients: in women there is a statistically significant
predominance of this type of pathology in urban areas (¥2, p < 0.000990); the overall prevalence in both genders, in
urban areas, is significantly higher than in rural areas (2, p < 0.000013).

Biliary dyskinesia subgroup

The ultrasonographic exam performed within the first 2 hours after presenting in the E.D. showed the presence
of gall stones in only 4% of the patients with biliary dyskinesia symptoms, while 58% of the patients had normal
findings. In this subgroup there were no biliopancreatic emergencies that required immediate surgery.

Biliary colic subgroup

The ultrasonographic exam performed within the first 2 hours after presenting in the E.D. showed the presence
of gall stones in 85.96% of the patients, while 6.32 % of the patients did not present any ultrasonographic abnormalities.
Complications of cholelithiasis were revealed in 56.22% of the subjects. The complication that was most frequently
encountered was acute cholecystitis (34.66%).

Jaundice subgroup

The ultrasonographic evaluation of the patients with jaundice carried through within the first 2 hours from
presenting in the E.D. did not reveal abnormal ultrasonographic findings in 13% of the cases. Changes characteristic for
obstructive jaundice, with common bile duct and intrahepatic bile ducts dilatation, were found in 58% of the patients,
24% of these patients presenting a tumoral cause for the obstruction. Another aspect that was noticed in 19% of the
subjects with jaundice, who also complained of biliary colic, was that of recent passage of common bile duct, without
dilatation of the intrahepatic bile ducts while presenting cholelithiasis with calculi measuring less than 5 mm or up to 10
mm. A significant percentage of patients (10%) presented choledocolithiasis after cholecistectomy.

Acute pancreatitis subgroup

In 34% of the patients with acute pancreatitis the ultrasonographic evaluation did not show changes of the
pancreatic lodge. Ultrasonographic aspects that raised the suspicion of acute pancreatitis in 27% of the patients were
size and structure changes. Findings characteristic for severe acute pancreatitis, like fluid collections in the pancreatic
lodge, peripancreatic fluid and in distant areas, were observed in 29% of the subjects; 4% of the patients included in this
subgroup presented immature pseudo cysts.

The risk of presenting ultrasonographic changes during an emergency exam as well as the risk of having a
complication that required surgery was analyzed using the Odd Ratio test. An increased risk for developing a
complication of lithiasis (OR=19.1) that could be depicted by ultrasonography and that needed surgical treatment
(OR=109.32) was discovered in patients with biliary colic. The patients with jaundice also present a higher risk for a
surgical complication (OR=22.38).

An analysis of the value of ultrasonography in diagnosing gall stones and the complications they produce
proved to have 91.35 % sensitivity and a low specificity (55.05%). The positive predictive value of the method was
93.87% and the negative predictive value was 45.79%. The analysis of ultrasonography’s diagnostic value, using
Likelihood ratio “+” (positive test result) of 2.03 and Likelihood ratio “-“ (negative test result) of 0.17, revealed a good
power of the diagnostic method in the positive prediction of the diagnosed pathologies, with a decreased risk of
ultrasonographically underestimate the present changes.
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Study group B

The group included patients with ages between 15 and 90 years old, with an average age of 49.26 + 18.14. The
ultrasonographic exam performed within the first 4 hours from the presentation at the E.D. showed the presence of
biliopancreatic changes that had potential to influence the symptoms in 25.98 % of the patients. Ultrasonography
revealed that an important percentage of patients (36.31%) presented pathological changes of the digestive tract that
explained their resistance to antisecretory therapy that was given in the E.D. There was also noticed a high incidence
(17.32%) of biliary changes found during the ultrasonographic exam in the patients accusing epigastric pain.

The risk of finding biliopancreatic pathology during the ultrasonographic exam in the subgroups that presented
epigastric or right upper quadrant pain was analyzed using the Odd Ratio test. An OR of 1.53 (95% CI: 0.87 - 2.69) was
obtained for the patients with ulcer type dyspepsia compared with an OR of 0.94 (95% ClI: 0.24 - 3.60) obtained for the
patients with upper quadrant pain. The analysis of these data corroborated with the results of the treatment management
showed that, when performed in emergency, ultrasonography was able to indicate the patients with high risk of
requiring surgery from ulcer type dyspepsia subgroup, OR=3.84 (95% CI: 0.47 — 31.16).

Chapter V: Ultrasonography in biliary emergencies — gall bladder pathology — T Study

The second study was an observational retrospective study that assessed the role of ultrasongraphy in patients
symptomatic gallstones who presented in the E.D. of ,,Octavian Fodor” Emergency Hospital, Cluj-Napoca.

V.3. Results

The study group consisted of 179 patients with an average age of 59.31 + 15.82 years old. In the group of
patients diagnosed by ultrasonography with acute cholecystitis the pathological types of cholecystitis found during
surgery were analyzed and an important percentage (48%) of complicated types, phlegmonous and gangrenous, was
observed.

The ultrasonographic exam in E.D, gives information on the wall changes, like increased wall thickness, double
contour, pericholecystitis or the presence of pericholecystic fluid. Wall thickening is the most frequent finding within
the group with acute cholecystitis (Table XXXVI). Another analyzed issue was the agreement between the size of the
calculi determined by ultrasonography and the size measured after surgery. A good correlation of these measurements
was obtained (40.24%), while there still is an important percentage of cases (29.89%) in which the size of the calculi
was underestimated when determined ultrasonographically. An important observation for the medical practice is the low
percentage of patients with wall changes suggestive of cholecystitis who were diagnosed with microlithiasis during the
ultrasonographic exam (1.22%).

The analysis of statistical significance using ,,Risk Ratio” (RR) and ,,0dd test” (OR) showed a high risk of
developing catarrhal cholecystitis (RR=1.19; OR=1.32, 95% CI 0.71 - 2.44) and chronic cholecystitis (RR=1.53;
OR=1.66 95% CI 0.72 — 3.79) in patients who were known with biliary lithiasis. The subgroup of patients who were
not diagnosed with gall stones prior to their presentation in the E.D. for the acute episode have a higher risk to develop
phlegmonous or gangrenous forms of cholecystitis (RR=1.32; OR=1.69 95% CI 0.93 — 3.09). The contribution of the
ultrasonographic technique in diagnosing gallstones and complications like acute cholecystitis in emergency situations
was further evaluated.

For the diagnosis of gall stones in the presence of acute cholecystitis the sensitivity of the method was 100 %,
the specificity 98.7%, the PPV was 98.7% and the NPV was 100%, with an accuracy of 93.39%. The LR “+” value was
76.9, demonstrating a high probability for the presence of biliary lithiasis if the ultrasonography was positive. In the
diagnosis of acute types of cholecystitis a sensitivity of 89.99%, a specifity of 84.44%, a PPV of 88.31% and NPV of
86.09% was obtained with an accuracy of the method of 87.35%. The originality of this research resides in the
correlation of the clinical and ultrasonographical aspects with the intraoperative findings and the analysis of
ultrasonographic method in diagnosing the various pathological subtypes of acute cholecystitis.

Table XXXVI. The incidence of gall bladder parietal changes observed during ultrasonography
Related to the total number of patients with cholecystitis

Catarrhal Phlegmonous Gangrenous Chronic
Ultrasonographic findings (%) colecystitis cholecystitis cholecystitis cholecistitis
Wall thickness > 4 mm 20.89 18.99 20.89 10.76
Double contour 13.29 16.46 20.25 5.70
Pericholecystitis 3.16 8.23 9.49 0.63
Pericholecystic fluid 1.27 1.90 3.80 0.00
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Chapter VI: Ultrasonography in acute disease of the biliary ducts— 1" Study

This was a prospective study that assessed the importance of ultrasonography in patients with obstructive
jaundice who presented in E.D. of ,,Octavian Fodor” Emergency Hospital, Cluj-Napoca, between February 2005 and
March 2005.

V1.3. Results

The study group included a number of 31 patients (16 female and 15 male) with obstructive jaundice diagnosed
in E.D., with ages between 29 and 89 years old, an average age of 58.06 + 13.76 years old, 55.56 + 14.60 years old in
the female group and 60.73 + 12.75 years old in the male group.

The ultrasonographic exam performed in the E.D. was able to visualize the biliary duct dilatations cause by the
obstruction, but were not able to determine the cause of the obstruction in 41.93% of the cases. A comparative analysis
of the etiological diagnosis of the obstruction, suspected ultrasonographically, and the endoscopic diagnosis, established
during the endoscopic retrograde cholangiopancreatography, showed a weak statistically significant difference in the
sense of a positive correlation of the investigations (MW, p=0.02659). There were not statistically significant
differences between the size of the common bile duct measured through ultrasongraphic examination and through
endoscopic retrograde cholangiopancreatography (MW, p=0.832748). It was proved that ultrasonography is useful in
the E.D. for the appreciating the size of the bile ducts and can also be used to dynamically evaluate them.
Ultrasonography was able to visualize the presence of calculi within the bile duct in 32.25% of the cases, while
endoscopic retrograde cholangiopancreatography confirmed it in 48.38% of the patients.

The analysis of ultrasonography’s role in diagnosing obstructive lithiasis of the common bile duct determined a
sensitivity of 66.66%, a specificity of 51.61 % and a diagnosis accuracy of 56.6%. The positive predictive value was
40%, the negative predictive value was 76.19%, with a Likehood ratio “+” of 1.32 and Likehood ratio “-” of 0.64.

Chapter VII: Ultrasonography in acute pancreatitis — \Vak Study

The present study will analyze the contribution of ultrasonography performed in the E.D. in evaluating patients
with clinical suspicion of acute pancreatitis and the triage of the patients with severe pancreatitis.
This study was an observational retrospective study that evaluated the role of ultrasonography in diagnosing acute
pancreatitis and its complications in the patients who presented in the E.D of Octavian Fodor” Emergency Hospital,
Cluj-Napoca, between August 2005 and December 2006.

VI11.3. Results

The study group consisted of 95 patients with acute pancreatitits, ages between 23 and 85 years old, an average
age of 50.55 + 14.20 years old and mostly males, with a male/female ratio of 1.96.

Acute pancreatitis etiology analysis within the study group showed that alcohol abuse was the main cause in
42.11 % of the patients. The leading causes of pancreatitis, long standing alcohol consumption and biliary stone disease,
were found in 75.8% of the patients, while in 6.32 % of the cases the etiology could not be determined. It was also
observed that the subjects who address the E.D. within the first 6 hours from symptoms onset belonged to the 40-59
years old age group (10.87%)

The ultrasonographic evaluation performed in the E.D. was able to assess the pancreatic lodge in 85.6% of the
patients and in 76.84% of the cases structure and echogenicity changes were described. In 14.74 % of the patients with
acute pancreatitis the pancreatic lodge could not be evaluated due to the presence of an inadequate acoustic window.
Analyzing the severity of acute pancreatitis using severity scores, ultrasonographic findings and the dynamic evolution
of the biochemical parameters, the statistical significance of the severity scores (BISAP, HAPS, Ranson, SIRS) and of
the presence of fluid collections found through ultrasonography was evaluated. Highly statistically significant
parameters were demonstrated within the acute pancreatitis study group for the severe type of pancreatitis (Fischer Test,
p=0.0000): the presence of more than 2 fluid collections found on the ultrasonographic exam, more than 20 breaths/min,
fever higher than 38°C, SIRS — positive, pleural effusion determined ultrasonographically, leukocytosis > 16000/mm?,
ASAT > 250U/I. Therefore a new emergency clinical-biochemical-ultrasonographic score for the triage of patients with
severe forms of pancreatitis, who need to be sent to specialized gastroenterology units, is being proposed.

Clinical Parameters: 1. Breaths/min > 20 — 1 point; 2. Fever > 38°C - 1 point; 3. Positive for SIRS- 1 point;
Ultrasonographic parameters: 4. The presence of more than 2 fluid collection during ultrasonography — 1 point; 5.
Pleural effusion found ultrasonographically- 1 point;
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Biochemical Parameters: 6. Leukocytosis > 16000/mm3 - 1 point; 7. ASAT > 250 Ul/I - 1 point

It is considered that specific gastroenterology therapy is indicated when three parameters, one of each
category, are present or when there is an association of ultrasonographic parameters with one clinical parameter. The
proposed score needs to be validated on a larger number of patients or on support evidence for the presence of
pancreatic necrosis available in emergency situations.

Chapter VIII: Contrast enhanced ultrasonography in acute pancreatitis — VAl Study

The present study refers to the contribution of contrast-enhanced ultrasonography in evaluating the severity of
acute pancreatitis. This was a prospective study on a number of 25 patients who were admitted in the Emergency
Department of Octavian Fodor” Emergency Hospital, Cluj-Napoca, between December 2008 and July 2010. The
subjects were selected based on the clinical findings, the biochemical confirmation of acute pancreatitis and the results
of the B mode ultrasonographic evaluation.

VI11.3. Results

A descriptive analysis of the 25 patients selected for contrast enhanced ultrasonographic examination revealed a
mean age of 46.16 + 13.99 years old. The evolution of the subjects from the study group showed the presence of
multiple organ failure (MSOF) signs in 12 % of the patients. The analysis of the biochemical parameters significant for
describing pancreatic inflammation and necrosis in the ED and later on showed the presence of leukocytosis in 80% of
the patients, 44% of them had over 16000/mm?, while the mean value was 15006.4 + 7122.07 leukocytes/mm?®. C-
reactive protein (CPR) determined after 48 hours from presentation was elevated (10.34 + 8.98 mg/dI).

The transabdominal ultrasonographic exam revealed that all the patients with acute pancreatitis selected in the
study presented changes of the pancreatic lodge with alterations of structure and echogenicity. In 8% of the cases a
well-defined capsular contour around the pancreatic parenchyma was visualizes, while 92 % of the patients presented a
hazy contour of the gland. Fluid collections with various localizations were found in 64 % of the cases, 28 % in the
pancreatic lodge and 56% around the pancreatic area. Qualitative findings using contrast enhanced ultrasonography
revealed acute hemorrhagic pancreatic necrosis in 76 % of the subjects. In 12 % of the cases the acoustic signal after
contrast media injection was delayed and presented a moderate decrease of acoustic intensity. The examination allowed
the identification of the pancreatic capsule in 20% of the patients, while 64 % of them presented inflammatory changes
within the pancreatic parenchyma. Contrast enhanced ultrasonography identified new collection in 20 % of the cases,
defining the presence of an effusion in 56 % of the subjects admitted in the study.

The mean value of the maximum gradient reached within the first 40 seconds after contrast media injection was
19.37 £+ 8.53 dB in the superior mesenteric artery (SMA. An acoustic signal was also determined in the inflammation
areas with a slightly reduced value of the acoustic intensity (14.76 + 6.70 dB) compared with the value obtained in
SMA. At the same time the mean value of the gradient was considerably reduced in the necrosis areas (8.97 + 9.28 dB)
compared with the SMA value. The same thing was noticed in the hypovascular areas where the gradient presented
intermediary values between those obtained in the necrosis and inflammation areas. The statistical analysis of the
maximum gradients determined in SMA and in the inflammation, necrosis and hypovascular areas of the pancreas
showed statistically significant differences (KW, p=0.0008), with a statistically significant variation probability (F test,
p=0.001). These results may represent practical ultrasonographic evidence for distinguishing the degree of pancreatic
necrosis or the magnitude of the inflammation.

A measurement of the time needed to reach the maximum gradient in the first 40 seconds after contrast media
injection was determined. The result was that there are no statistically significant differences between the mean value in
the SMA (15.85 + 4.60 sec.) and the inflammation areas (15.15 * 3.20 sec.), both sites having a low standard deviation,
which confirms the a distribution homogenicity of the values. In the necrosis areas the mean value of the time needed to
reach the maximum gradient was significantly higher (22.69 + 7.55 sec) compared with the SMA.

The statistical analysis of the time needed to reach the maximum gradient in the SMA and in the inflammation,
necrosis and hypovascular areas of the pancreas revealed statistically significant differences (KW, p=0.0006), with a
high probability of having the same variation (F test, p=0.00004). This finding is concordant with the result of the
statistical analysis of the maximum gradient after contrast media injection in areas with similar parenchyma structure
that are altered as a result of the acute pancreatitis.

The analysis of the “wash in” AC value in the first 40 sec depicted statistically insignificant differences between
the SMA and the inflammation areas (KW, p=0.0802). Comparing the values in the SMA and the values obtained when
the region of interest (RI) was placed in inflammation, necrosis or hypovascular areas weak statistically significant
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differences (KW, p=0.0115) were discovered. A rise of the AC values with the degree of necrosis was noticed, a finding
that was concordant with the prolongation of the time necessary to reach the maximum gradient.

A compared analysis of the “wash out” AC variation within the 40-80 sec time interval after contrast media injection,
showed statistically significant differences (KW, p=000.8) between the structurally altered pancreatic areas and the
SMA. Furthermore a delayed “wash in “ was observed with a peak of acoustic intensity in the 60-100 seconds time
interval, in 72 % of the cases being found after 80 seconds. This is an occurrence not previously described in literature.
It was also revealed that the agreement between the percentage of necrosis determined through ultrasonography and the
one determined through computed tomography reached 60 %.

The correlations between the percentage evaluation of necrotic area determined ultrasonographically and the
number of collections also diagnosed by ultrasonography showed a positive correlation moderately statistically
significant (S, p=0.0009). This proves the parallelism between the increase of the pancreatic necrosis degree and the
number of fluid collections. It was also noticed that there is positive correlation between evolution severity, the total
number of fluid collections (p=0.00001), the effusion aspect (p=0.00001) and the presence on pleural collections
(p=0.00001) that is highly statistically significant.

The assessment of the ultrasonogrphic technique in diagnosing acute hemorrhagic pancreatic necrosis found a
sensitivity of 76%, a specificity of 100% and an accuracy of 100%.

The present research showed a particular aspect of delayed vascularisation in the areas with lesion
polymorphism and necrotic surrounding areas, a finding with practical implications in evaluating the areas of residual
parenchyma and the local circulatory alterations induced by SIRS. This phenomenon was not previously described in
literature. It was noticed that the hypoechoic areas frequently represent complete or partial necrosis, accompanied by
residual normal parenchyma, often associated with inflammation. These qualitative ultrasonographic observations
underline the contribution of CEUS in the triage of patients with severe forms of acute pancreatitis.

A clinical-biochemical-ultrasonographic score was proposed for the emergency triage of severe acute pancreatitis
(STCBUSC):

Clinical parameters: 1. Breaths/min > 20 — 1 point; 2. Fever > 38°C - 1 point; 3. Positive for SIRS — 1 point;
Ultrasonographic parameters: 4. The presence of 2 or more fluid collection found ultrasonographically — 1 point; 5.
Ultrasonographic pleural fluid collection - 1 point;

Ultrasonographic parameters — CEUS exam: 6. Pancreatic necrosis — 1-3 points (CT analogy: <30% - 1point.; 30-
50% - 2 points.; >50% - 3points.); 7. Peripancreatic and distance effusions — 1 point;

Biochemical parameters: 6. leukocytosis > 16000/mm3 - 1 point; 7. ASAT > 250 Ul/I - 1 point;

For an accurate triage of severe cases of acute pancreatitis that require referral to a specialized centre on
gastroenterology intensive care it is necessary to specify the presence of pancreatic necrosis visualized through contrast
enhanced ultrasonography along other three parameters, with al least one biological parameter and one clinical
parameter that proves the acute pancreatic changes. The lowest score mandatory for a patient’s referral to intensive care
gastroenterology is 4. This score has to be validated and the perhaps the “cut-off” values have to be optimized on a
larger number of patients.

Chapter X: Final conclusions and personal contributions

The studies presented in this thesis represent the first national statistical communication on the role of permanent
access to ultrasonography in E.D., with the purpose of evaluating its diagnosis contribution, prognosis capacity and the
use of biliopancreatic emergency triage protocols.

1. The descriptive analysis of the study group epidemiology data revealed aspects of primary medical care that
need further improvement:

e High incidence of biliary emergencies in female subjects from urban areas.

e High incidence of acute pancreatitis in male subjects from urban areas.

e High incidence of functional disorders like biliary dyskinesia in urban female subjects.

e The patients enrolled in the studies were predominantly coming from urban areas, an aspect that raises the
issue of risk factors or that of reduced access of the rural population to emergency services.

e The delayed presentation of the patients in the E.D. represents a primary medical care issue as well as a health
education problem.

e The reduced compliance for surgery, especially in the rural patients, raised the issue of the lack of health
education.
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e The finding of a high percentage of subjects (55.11%) with ultrasonography positive for acute cholecystitis in
the presence of biliary lithiasis, but who were not aware of their pathology prior to the acute event,
demonstrates the absence of a widespread screening at the primary medical care level.

2. The statistical analysis of the performance demonstrated by the ultrasonographic exam proved it to be an easy

and absolutely necessary method in assisting biliopancreatic emergencies:

Study I: Biliopancreatic emergencies

a. Diagnosis of biliary lithiasis: - sensitivity 91.35%, LR”-* 0.17,

b. Detection of immediate surgery necessity: OR=109.32 in the subgroup with biliary colic;

c. Appreciation of the risk of pancreatic complication caused by biliary stone disease: OR=3.4 if calculi
under 10 mm were visualized in the gall bladder.

Study II: Acute cholecystitis

a. Detection of biliary lithiasis — sensitivity 100%, diagnosis accuracy 93.39%, LR”+” 76.9;

b. Detection of acute types of cholecystitis — specificity 84.44%, NPV 86.09%, diagnosis accuracy
87.35%;

c. Study IlI: Acute pathology of the common bile duct

d. Obstruction diagnosis — sensitivity 100%

e. Cause of obstruction detection — sensitivity 66.66%, NPV 79.19%;

Study V: Acute pancreatitis — CEUS exam
a. Detection of severe forms of acute pancreatitis (necrosis): sensitivity 76%, diagnosis accuracy
100%.

3. Analyzing the correlation of clinical symptoms with the result of the ultrasonographic exam demonstrated
the role of ultrasonography in detecting the complications of biliary stone disease in patients presenting with a
nonspecific upper abdominal pain syndrome.

4. The correlation of the ultrasonographic findings with the endoscopic retrograde cholangiopancreatography
exam revealed the utility of the method in monitoring the dynamic of biliary duct measurements with acute obstruction
before and after interventional therapy.

5. Corroborating the clinical, biochemical and ultrasonographic data with the severity of the acute pancreatitis,
appreciated by the number of days of hospitalization, allowed a selection of parameters that can characterize a new
severity score in acute pancreatitis.

The practical value of the research — implementation possibilities

6. The research demonstrated the epidemiology risk factors (age over 50, rural areas and feminine gender) and
the ultrasonographic risk factors (calculi under 10 mm and an aspect of recent passage by calculi of the common bile
duct) caused by the complications of biliary lithiasis in the geographic area where the study was carried through.

7. A standard protocol was proposed, based on the practical evidence of biliopancreatic management in E.D., a
protocol adapted to the health system, which facilitates the triage of surgical patients and eases the diagnosis-therapeutic
approach.

8. A clinical-biochemical-ultrasonographic triage score of the severity of acute pancreatitis was also proposed,
based on practical evidence and using easy to obtain parameters, that can be determined in the E.D.: breaths/min > 20;
fever > 38°C; positive for SIRS; leukocytosis > 16000/mm?® ASAT>250; the presence of more than 2 fluid collections
discovered on the ultrasonographic exam; pleural fluid collection found ultrasonographically.

9. The introduction of contrast enhanced ultrasonographic examination in the evaluation of acute pancreatitis
reveals an increase of diagnosis accuracy in severe forms and optimizes the clinical-biochemical-ultrasonographic triage
score of severe forms that require gastroenterology intensive care assistance.

10. The quantitative analysis of the dynamic contrast media uptake parameters in the altered areas of
parenchyma (inflammation, necrosis, hypovascular or delayed vascularisation areas) allows the identification of the
residual parenchyma.

11. The evaluation of CEUS creates the premise for the development of rheologic studies and matrix analysis
of the local and distant vascular changes in the presence of acute pancreatic inflammation with an impact on therapy
and prognosis.

Contribution to the medical decision-making

12. B mode and contrast enhanced ultrasonographic examinations, by diagnosing the morphological alterations
caused by the presence of biliary lithiasis or the action of other etiology factors on the pancreatic parenchyma and on
the gall bladder, represents a quick tool for diagnosis and biliopancreatic complications screening, having an evidence
based therapy approach.
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