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Cuvinte cheie: ultrasonografie, rezonanta magnetica, sonoelastografie, poliartritd reumatoida,
miopatii inflamatorii

Patologia inflamatorie a sistemului musculoscheletal reprezintda o patologie larg
raspanditd, al carei management impune un diagnostic complex si complet, de preferat in
stadiile incipiente, cand instituirea terapiei optime duce la evolutia favorabila si imbunatatirea
calitatii vietii acestor pacienti, si, nu in ulitmul rand, la reducerea costurilor pentru sanatate.

Noile metode de diagnostic si variante terapeutice au facut, in ultima vreme, ca
numdrul pacientilor cu stadii avansate, invalidante de boald sa se reducd. Un element
important in aceasta 1l reprezinta stabilirea unui diagnostic complex, complet si cat mai rapid,
pentru insituirea unei terapii optime, precum si urmarirea evolutiei sub tratament.

Cercetarea de fata este motivata, pe de o parte, de incidenta mare a poliartritei
actual, diagnosticul poliartritei reumatoide avand la baza criteriile radiologice conventionale,
care evidentiazd modificari In stadii relativ tardive, pierzadndu-se timp pentru instituirea
terapiei moderne, biologice; iar pe de altd parte, in ceea ce priveste miopatiile inflamatorii,
managementul si calitatea vietii pacientilor cu acest tip de patologie pot fi Imbunatatite prin
stabilirea unui diagnostic complet clinico-biochimico-imagistic, care favorizeaza integrarea
socio-econimica mai bund a acestor pacienti, precum si reducerea costurilor pentru sanatate.
Astfel, cele descrise mai sus, precum si accesul la metodele moderne de investigatii
imagistice a stat la baza initierii acestui studiu.

In partea teoretici a tezei se trece in revistd importanta diagnosticului poliartritei
reumatoide 1n stadii incipiente, in contextul actual, cu avantajele si limitele metodelor
imagistice, precum si aportul informatiilor eco-elastografice pentru managementul miopatiilor
inflamatorii, in contextul clinico-biologic al fiecarui tip de miopatie luat in studiu.

Partea speciala cuprinde doud mari directii de cercetare: aportul adus de examinarea
ecograficd si prin rezonantd magneticd in evaluarea poliartritei reumatoida, respectiv
informatiile furnizate de examinarea ecografica si sonoelastografica in evaluarea pacientilor
cu miopatii inflamatorii.



Aportul ecografiei si artrografiei indirecte prin rezonanta magnetica in
diagnosticul si stadializarea poliartritei reumatoide

Obiective principale:

1. Descrierea caracteristicilor populatiei disponibile in termeni de varsta, sex, mediul de
provenienta, perioada de la debutul simptomatologiei si diagnosticul final de etapa,
stabilit in urma coroborarii datelor clinice cu cele biochimice si imagistice;

2. Evaluarea rolului ecografiei (in scard gri (2D), Doppler color, power Doppler) in
diagnosticul si stadializarea pacientilor cu suspiciune clinica de poliartritd reumatoida
(PR);

3. Evaluarea rolului examinarii prin artrografie RM indirectd (artroRMI) in diagnosticul
si stadializarea pacientilor cu suspiciune clinicdi de PR, coroborat cu datele
biochimice.

Obiectiv secundar:

Stabilirea unor corelatii intre parametrii urmarifi prin examinarile ultrasonografice si
prin rezonantd magnetica.

Material si metoda

In acest studiu au fost inclusi 37 de paicenti cu suspiciune clinici de poliartriti
reumatoidad aflati in evaluare in Clinica de Reumatologie a Spitalului Clinic Judetean de
Urgentd Cluj, respectiv in Sectia de Reumatologie a Spitalului Clinic de Recuperare Cluj in
perioada aprilie 2009 — august 2010, la care examinarea radiograficd nu a pus in evidenta
modificari sau cel mult a aratat prezenta unei tumefieri a partilor moi si osteopenie.

Rezultate. Discutii

Ponderea cea mai mare a pacientilor cu PR inclusi in studiu au avut-o cei de sex
feminin, provenind din mediul urban. Varsta medie a pacientilor inclusi in studiul de fata este
de 45.68 ani, iar intervalul mediu de timp scurs de la debutul simptomatologiei si stabilirea
diagnosticului de PR este de 3.46 luni.

In ceea ce priveste distributia numarului de pacienti din lotul nostru pe stadii evolutive
ale PR, cei mai multi pacienti au fost incadrati in stadiul 0 si 3.

Toti pacientii inclusi in studiu au prezentat modificari de tip inflamator la nivelul
articulatiilor mici ale ambelor maini, afectarea fiind mai importanta la una dintre maini.
Examinarea RM a fost efectuata la mana cu simptomatologia mai pronuntata, iar examinarea
ecografica la nivelul ambelor maini.

In ceea ce priveste modificirile evidentiate la examinarea ecografica 2D, pacientii
inclusi in studiu, exceptand 5 dintre acestia, au prezentat hipertrofie a membranei sinoviale in
grade diferite, la cei mai multi fiind moderata sau usoara.

Studiul distributiei scorului power Doppler al gradului de vascularizatie al membranei
sinoviale hipertrofiate aratd o vascularizatie intensa (45,9%) si moderatd (29,7%), fapt care
atesta surprinderea bolii in puseu, atestdnd stadiul activ al inflamatiei, cu importantd pentru
instituirea terapiei adecvate. Existd pacienti care au prezentat un grad mic de hipertrofie a
sinovialei, dar cu vascularizatie intensa, precum si un numar de pacienti care au prezentat o
proliferare importantda a mebranei sinoviale, dar cu scor power Doppler redus. Aceste
observatii sunt explicate prin faptul ca gradul de vascularizatie, chiar asociat cu o proliferare
redusa a sinovialei, indica o activitate intensa a bolii.

Toti pacientii din lotul de studiu au prezentat, la examinarea ecografica 2D, tumefierea
partilor moi periarticulare, la cei mai multi aceasta fiind usoara. Colectia intraarticulara a fost
prezentd la un numar mic de pacienti din studiu (16,2%), la fel ca si eroziunile.

Pe baza metodei regresiei logistice si a modelului logistic aplicat pe lotul studiat, a fost
analizat gradul de estimare al stadiului evolutiv prin examinarea ecografica. Astfel, pe lotul



studiat estimarea cea mai buna a fost Tnregistrata pentru stadiile 0 si 1, respectiv buna pentru
stadiul 2.

Examinarea prin rezonantd magnetica a fost efectuata, la 27 de pacienti din cei 37
inclusi 1n studiul nostru. La pacientii care au beneficiat de examinarea prin RM, 1n ceea ce
priveste hipertrofia membranei sinoviale, cei mai multi au prezentat hipetrofie de grad
moderat (32,4%), urmata de cei cu afectare usoara (18,9%).

Edemul osos, unul din semnele precoce de afectare osoasd in PR, care contribuie la
stabilirea stadiului evolutiv si este pus in evidentd prin examinarea RM, a fost urmarit la
pacientii evaluati prin aceasta metoda imagistica. Cei mai multi dintre acestia nu au prezentat
edem osos (29,7%), permitdnd iIncadrarea acestora in stadiul 0 de boala, iar in cazul
pacientilor la care a fost depistat, a prezentat grad mic si mediu (18,9%), atestand faptul ca
pacientii din studiu au fost surprinsi in stadii incipiente ale bolii.

In ceea ce priveste eroziunile osoase, acestea au fost detectate intr-un numar redus de
cazuri, la fel ca si la examinarea ecografica.

Privind Ingustarea spatiilor articulare, la examinarea RM au fost constatate ingustari
moderate (32,4%) si usoare (27%), confirmand, de asemenea, faptul ca pacientii din studiul
actual, au fost evaluati 1n stadii incipiente care permit managementul optim al acestora.

Pe baza metodei regresiei logistice aplicata pe lotul de fatd a fost studiat gradul de
apreciere al stadiului evolutiv pe baza scorului sinovitei evidentiate prin examinarea RM. S-a
constatat ca, pe prezentul lot, estimarea cea mai buna a fost obtinutd pentru stadiile 0 si 3.

A fost constatata o asociere semnificativa statistic intre scorul sinovitei evidentiat prin
ecografie si cel detectat la examinarea RM.

Rezultatele calculului coeficientului de corelatie al rangurilor Spearman, indica
existenta unor asocieri statistic semnficative intre modificarile evidentiate ecografic si cele
detectate prin artroRMI. Astfel, urmarind gradul de estimare al stadiului evolutiv pe baza
scorului sinovitei stabilit ecografic si prin RM, se remarcd o corelatie foarte buna
(p=6,145-10"°), cu un procent de estimare al stadiului evolutiv maxim pentru stadiul 0 si bun
pentru restul stadiilor.

Concluzii

1. In lotul nostru de studiu au predominat pacientii de sex feminin, diagnosticati in final
cu PR manifesta la nivelul articulatiilor mici ale mainilor.

2. Sinovita usoara sau moderatd evidentiatd imagistic a ardtat prezenta pacientilor in
stadii incipiente ale bolii.

3. Examinarea power Doppler trebuie inclusd in protocolul de examinare ecografica in
vederea evidentierii gradului de vascularizatie al sinovitei, precizand astfel gradul de
activitate al bolii.

4. Numarul mic de cazuri care au prezentat eroziuni osoase, colectie intraarticulard si
ingustari de spatii articulare, confirma atitudinea diagnostica in stadiile incipiente ale
bolii, cu posibilitatea instituirii terapiei adecvate si cresterea sanselor de evolutie
favorabila. Examinarea RM este este metoda optima de vizualizare a edemului 0sos.
ArtroRMI aduce un aport important in evaluarea modificarilor membranei sinoviale si
a spatiilor intraarticulare, in cazul articulatiilor mici ale mainii.

5. Corelatiile statistic semnificative stabilite intre aspectele vizualizate US si RM atesta
faptul ca acestea sunt capabile Tn egald masurd sa evidentieze modificarile din PR,
contribuind la managementul optim al afectiunii.

6. Cu toate ca examinarea RM reprezintd metoda imagistica de referinta in evaluarea PR,
US reprezintd o metoda accesibila si valoroasa in aprecierea modificarilor sinovialei.

7. Gradul de estimare al stadiului evolutiv prin examinarea ecografica a fost foarte bun
pentru stadiile 0 si 1, respectiv bun pentru stadiul 2 de boala, fapt care explica
importanta utilizarii examinarii US in evaluarea si stadializarea pacientilor cu PR.



8. Gradul de estimare in ansamblu al stadiului evolutiv prin examinarea artroRMI este
maxim pentru stadiul 1 de boala, pe lotul de pacienti inclusi 1n studiul nostru.

9. Pacientii cu suspiciune clinica si/sau biochimica de PR este indicat sa fie explorati
ecografic, iar pentru edemul osos si RM, la debutul simptomatologiei, in vederea
stabilirii unui diagnostic pozitiv si stadial complex, cat mai precoce.

10. Atunci cand examinarea RM nu este posibild, modificarile evidentiate ecografic pot
sta la baza diagnosticului si stadializarii PR.

Aportul ecografiei bidimensionale si sonoelastografiei in evaluarea miopatiilor
inflamatorii

Obiective principale:

1. Descrierea caracteristicilor populatiei disponibile in termeni de varsta, sex, mediul de
provenienta, localizarea afectiunii, precum si diagnosticul final, pe tip de miopatie
inflamatorie;

2. Stabilirea unor corelatii intre parametrii urmariti prin examinarile ultrasonografice si
modificarile biochimice aparute in aceste afectiuni, in functie si de durata evolutiei
bolii;

3. Stabilirea aportului adus de informatiile obfinute in urma prelucrarii imaginilor
elastografice cu un produs software dedicat analizei informatiilor de culoare
(ImageProcessing) in diagnosticul si urmarirea pacientilor cu miopatii inflamatorii;

4. Evaluarea ecografiei bidimensionale si a elastografiei ultrasonore ca metode de
diagnostic si urmarire In patologia de tip miopatic inflamator.

Obiectiv secundar:

Stabilirea unor corelatii intre datele biochimice, ecografice si sonoelastografice pentru
evaluarea pacientilor cu miopatii inflamatorii.

Material si metoda

In acest studiu au fost inclusi 74 de paicenti cu suspiciune clinici sau confirmarea
anatomopatologica de miopatie inflamatorie, aflati in evaluare sau/si urmarire In Clinica de
Reumatologie si adresafi pentru investigatii ultrasonografice Laboratorului de Radiologie si
Imagisticd Medicala, Spitalul Clinic Judetean de Urgenta Cluj in perioada mai 2007 — iulie
2010.

Rezultate. Discutii

Dintre pacientii inclusi in studiu, 55 au fost de sex feminin si 19 de sex masculin, cu o
ratd femei: barbati egala cu ~ 3:1. Varsta medie a pacientilor cu miopatii inflamatorii luati in
studiu a fost de 50,92 ani.

In ceea ce priveste intervalul de timp scurs de la aparitia simptomelor si semnelor de
boala si pana la prezentarea la medic, aceasta s-a dovedit a fi semnificativ statistic mai mare la
femei Tn comparatie cu valoarea maxima la barbati.

Cei mai multi dintre pacientii din lotul de studiu au fost pacienti de sex feminin cu
polimiozita, urmatd de cei cu boalda mixta de tesut conjunctiv si dermatormiozita, cu pastrarea
predominentei feminine, constatiri in concordanta cu cele din literaturd. In categoria afectarii
miopatice secundare, cei mai multi pacienti au fost cei de sex feminin, avand lupus eritematos
sistemic, 1n timp ce in grupul celor cu miopatie tiroidiana, predominanta a fost a barbatilor.

Cei mai multi dintre pacientii din lotul nostru de studiu au prezentat modificari mai
accentuate la nivelul coapsei, fard o diferentd statistic semnificativa dreapta-stanga sau intre
treimea superioara §i cea medie a regiunilor examinate. Aceste constatdri respecta, de
asemenea, datele existente in literaturd, conform cédrora miopatiile inflamatorii afecteaza
structurile musculare proximale, bilateral.



Analiza structurii musculare si a ecogenitatii prin ecografie bidimensionald a
evidentiat pastrarea acesteia la cele mai multe dintre regiunile examinate, fapt care poate fi
explicat prin afectarea moderatd la unii dintre pacienti, respectiv prin efectul benefic al
terapiei in cazul pacientilor cu evolutie a bolii mai indelungatd, la cei mai mulfi dintre
pacienti.

Atrofia musculara a fost absenta la cei mai multi dintre pacientii inclusi in studiu, fapt
care confirmd afectarea incipientd si moderatd a acestora, atrofia fiind intalnitd in stadiile
avansate.

Aprecierea subiectiva a elasticitafii musculare a pus in evidenta aspect patat la cei mai
mulfi dintre pacientii inclusi in studiu, procentul modificarilor in sensul cresterii sau reducerii
acesteia fiind intr-un procent egal. Existenta aspectului neomogen, patat, la cei mai multi
dintre pacienti se poate datora stadiului in care a fost facuta evaluarea, boala fiind, in cele mai
multe din cazuri, intr-o perioada de stare, in care structurile musculare se reorganizeaza,
putand vira spre fibroza, atrofie sau Incarcare lipomatoasa in cazul evolutiei nefavorabile,
respectiv spre reluarea aspectului relativ normal, in cazul eficientei terapiei administrate.

Distributia parametrilor statistici descriptivi asociati celor elastografici numerici, de
culoare, calculati pe imaginea elastografica, utilizand software-ul dedicat ImageProcessing, a
evidentiat valori diferite, care si-ar putea dovedi utilitatea in evaluarea pacientilor cu miopatii
inflamatorii. Existenta unor parametrii numerici, obiectivi, care sa poata fi utilizati, alaturi de
celelalte informatii ecografice, la stabilirea diagnosticului de miopatie inflamatorie si la
urmarirea evolutiei in dinamica a afectiunii, nu a mai fost descrisa si analizata pana in prezent,
dupa cunostintele noastre. Parametrii de culoare cu variatie semnificativa statistic (media
culorii albastre, media intensitatii culorii i media nuantelor de culoare, dispersia culorii
verde, dispersia culorii albastre, dispersia intensitatii culorilor si a nuantelor de culoare) sunt
reprezentafi de cei ce definesc elasticitatea medie §i redusd a structurilor musculare.
Modificarea indicilor elastografici in sensul reducerii elasticitatii in ansamblu a elementelor
musculare normale, intdlnitd in evolutia miopatiilor inflamatorii este explicatd prin
distrugerea fibrelor musculare §i acumularea de colagen sau amiloid, care devin mai
accentuate 1n timp, odata cu aparitia fibrozei.

Analizand corelatiile dintre parametrii clinici, ecografici si elastografici, s-a observat
ca diagnosticul final este dependent de media valorilor atribuite culorii verzi, a celor atribuite
culorii albastre, a intensitatii culorilor, respectiv a mediei nuantelor de culoare. De asemenea,
diagnosticul final este in relatie de dependenta cu dispersia valorilor atribuite culorii rosii si a
nuantelor de culoare. Media intensitatii si a nuantelor de culoare este in relatie de dependenta
cu localizarea modificarilor cele mai accentuate.

Structura musculara este dependentd de media valorilor atribuite culorii verzi, a
dispersiei valorilor atribuite culorii albastre si a dispersiei nuantelor de culoare. Aceste
dependente sunt explicabile prin faptul cd in miopatiile inflamatorii se reduce elasticitatea
globala a elementelor musculare, crescand zonele cu elasticitate medie si redusa, evidentiate
prin culoarea verde si albastra pe imaginea elastograficd. Modificarile de ecogenitate sunt
corelate cu dispersia nuantelor de culoare, cu rol in completarea elementelor utile pentru un
diagnostic cat mai complex si complet.

Analizand relatia dintre parametrii biologici si cei elastografici, se constatd corelatii
statistic semnificative intre valorile vitezei de sedimentare a hematiilor si valorile dispersiei
culorii verzi, respectiv a valorilor dispersiei nuantelor de culoare.

Elementele musculare scheletice afectate in miopatiile inflamatorii prezinta
ecogenitate diferita in functie de tipul si stadiul de evolutie al bolii, reprezentand un parametru
important in stabilirea diagnosticului final al acestei patologii complexe.

Aspectul structurii musculare evaluate prin ecografie bidimensionald constituie un
element util pentru stabilirea diagnosticului si a evolutiei miopatiilor inflamatorii,



modificarile acesteia fiind diferite in functie de tipul de miopatie si de raspunsul la terapia
administrata, fapt dovedit, la pacientii din lotul studiat, prin corelatia statistic semnificativa (p
=0.017).

Evaluarea ecogenitatii structurilor musculare prin examinari ecografice in dinamica,
permite aprecierea evolutiei, fapt confirmat prin corelatia statistic semnificativa intre
rezultatele provenite de la prima si cea de a doua examinare (p = 0.006).

Studiul relatiei dintre structura musculard evidentiata prin 2D US si elasticitatea
musculard apreciatd vizual, pe imaginea sonoelastografica, comparativ la loturile caz si
martor, a aratat ca exista o relatie de interdependenta statistic semnificativa intre cele doua
aspecte. Aceastd observatie, care, dupa cunostintele noastre, nu a mai fost studiatd, poate fi
explicata prin modificarile in continutul de fibre musculare si tesut fibrotic, respectiv
cantitatea de colagen sau amiloid.

Analiza statisticii descriptive aplicate relatiei dintre ecogenitate §i parametrii de
culoare calculati pe imaginea elastografica, la lotul caz, a evidentiat intervale de valori
apropiate la cele 4 tipuri de ecogenitate, valorile mediei culorilor fiind mai mari la cazurile
care au prezentat ecogenitate crescutd, In timp ce valorile parametrilor de dispersie, au
prezentat valori mai mici la aceste cazuri. Aceste constatari pot fi explicate prin modificarile
raportului dintre continutul de fibre musculare si cel al tesutului conjunctiv de sustinere.

Studiul statisticii descriptive aplicate relatiei dintre atrofia musculara si parametrii de
culoare calculati pe imaginea sonoelastografica, la lotul caz, a evidentiat valori mai mari ale
parametrilor de culoare asociati cu reducerea elasticitafii la cazurile la care atrofia a fost
prezentd, atestand faptul ca atrofia se asociazd cu evolutie indelungatd a bolii, faza in care
apare si fibroza, ceea ce determind reducerea elasticitatii structurilor musculare.

Analiza statisticii descriptive aplicate pentru a caracteriza din punct de vedere statistic
relatia dintre elasticitatea musculard apreciatd vizual si parametrii de culoare calculati pe
imaginea sonoelastograficd, la lotul caz, a ardtat concordante semnificative statistic, sugerand
contributia elastografiei in aprecierea elasticitatii musculare, fapt dovedit si prin valorile
obtinute in urma aplicarii testului Kruskal-Wallis.

Diagnosticul final este in relatie de dependentd directa, semnificativa statistic, cu
localizarea modificarilor mai exprimate, cu structura musculard, cu ecogenitatea structurilor
musculare evaluate si cu prezenta atrofiei.

In ceea ce priveste relatia dintre elasticitatea musculara apreciata vizual si diagnosticul
final, aceasta este de dependenta statistic semnificativa (p=0.001).

Comparand parametrii statistici descriptivi ai valorilor indicilor de culoare calculati pe
imaginea elastografica, pentru fiecare tip de miopatie inflamatorie, se constatd valorile cele
mai mici pentru media culorii rosii in cazul polimiozitei, tip de miopatie la care s-au
inregistrat valorile cele mai mari pentru media culorii albastre. De asemenea, In polimiozita,
valorile medii ale nuantelor de culoare sunt cele mai mari.

Obtinerea modelelor de regresie logistica confirmd faptul cd aparitia atrofiei
musculare depinde de durata evolutiei bolii, unul din elementele definitorii pentru
diagnosticul final fiind atrofia musculara, date concordante cu cele descrise in literatura.

Analizdnd modelul pentru estimarea diagnosticului final, in functie de variabilele
semnificative statistic care ar putea prezice diagnosticul final, in lotul nostru de studiu,
factorii biologici prognostici pentru polimiozitd pot fi considerati VSH-ul si FR; pentru
dermatomiozita pot fi considerati VSH-ul si LDH-ul; in timp ce pentru boala mixta de tesut
conjunctiv, VSH-ul si AAN.

Concluzii

1. Au fost inregistrate valori crescute ale parametrilor inflamatori biochimici
generali si specifici, atestdnd natura patologiei.



2. Modificarile musculare evidentiate ecografic au fost prezente la nivelul
regiunilor proximale ale membrelor, in special ale coapselor, cu afectarea
moderata a structurii i ecogenitafii.

3. Examinarea sonoelastograficd permite aprecierea subiectivd a elasticitatii
musculare, cu importanta asupra starii functionale a structurilor musculare si
posibila evolutie in dinamica.

4. Indicii elastografici de culoare calculati pe imaginea sonoelastografica
reprezintd parametrii obiectivi care pot deveni utili in managementul
pacientilor cu miopatii inflamatorii.

5. Cresterea valorilor indicilor de culoare asociati ariilor cu elasticitate medie si
crescuta, calculati pe imaginea sonoelastografica sunt corelati cu eficacitatea
terapiei administrate si evolutia favorabila (lipsa fibrozei).

6. Reorganizarea structurii musculare, In dinamica, determind neomogenitate pe
imaginea ecografica, respectiv pe cea sonoelastografica.

7. Exista relatii de interdependenta statistic semnificative intre parametrii clinici,
biologici si eco-elastografici, care au importantd in evaluarea pacientilor cu
miopatii inflamatorii si stau la baza diagnosticului pozitiv al acestor afectiuni.
Imaginea ecograficd bidimensionald este dependenta si influentata de structura
si dispozitia fibrelor musculare, care determina aspectul de ansamblu si
ecogenitatea elementelor musculare scheletice.

8. Elasticitatea structurilor musculare, evidentiatd prin sonoelastografie, este in
relatie de interdependentd cu modificarile structurii musculare apreciatd prin
ecografia bidimensionala, ambele fiind dependente de raportul dintre fibrele
musculare si tesutul conjunctiv de sustinere, respectiv prezenta de alte
substante.

9. Aprecierea subiectivd si obiectivd a elasticitatii musculare contribuie la
stabilirea unui diagnostic complet si complex al pacientilor cu miopatii
inflamatorii.

10. Diagnosticul final al miopatiilor se bazeaza pe localizarea modificarilor
musculare mai exprimate, pe aspectul eco-elastografic al structurii elementelor
musculare (structura, ecogenitate, prezenta atrofiei, elasticitate).

Cercetarea de fata prezintd elemente de noutate si originalitate, prin compararea
informatiilor aduse de ecografia bidimensionala, Doppler si artrografia indirectd prin
rezonantd magneticd; respectiv prin compararea informatiilor ecografice si sonoelastografice
(subiectiv, prin aprecierea vizuald a elasticitatii musculare, dar si obiectiv, prin calcularea
indicilor de culoare de pe imaginea sonoelastografica) In evaluarea pacientilor cu miopatii
inflamatorii.

Astfel, in beneficiul pacientilor, evaluarea in poliartrita reumatoidd si miopatiile
inflamatorii ar trebui sa fie complexd, interdisciplinara si completd, clinico-biologica si
imagistica.
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Musculoskeletal pathology is widespread, whose management requires a complex and
complete diagnosis, preferably in early stages, when establishing optimal therapy leads to
favorable development and improving the quality of life for these patients, and, last but not
least, reducing the costs for health.

The new methods for diagnosis and therapeutic options made possible, lately, that the

number of patients in the advanced, debilitating stages of disease, to be reduced. One
important element for this is establishing a complex, complete and faster diagnosis, for
starting an optimal therapy, and also for following the evolution in time under treatment.
The research is motivated, on the one hand, by the high incidence of rheumatoid arthritis, with
modern therapeutic possibilities in the early stages; now, the diagnosis of rheumatoid arthritis
in based on conventional X-ray criteria, which shows changes in relatively late stages,
wasting time for applying the modern, biological therapy; on the other hand, in terms of
inflammatory myopathies, the management and the quality of patients life with this type of
pathology can be improved by establishing a complete, clinical-biochemical-imaging
diagnosis, that promote better socio-economic integration of these patients and reduce health
costs. Thus, those described above, as well as access to modern imaging methods led to the
initiation of this study.

In the theoretical part of the thesis it looks at the importance of diagnosis in early
stages of rheumatoid arthritis in the current context, the advantages and limitations of imaging
methods such as elastography and input information for the management of myopathies in
clinical and biological context of each type of myopathy that have studied.

Special part includes two major directions of research: the contribution made by
ultrasound and magnetic resonance imaging in the evaluation of rheumatoid arthritis, that the
information provided by ultrasound and sonoelastography in evaluating of patients with
inflammatory myopathies.



Contribution of ultrasound and indirect magnetic resonance artrography in diagnosis
and staging of rheumatoid arthritis

Main objectives:

1. Description of population characteristics available in terms of age, sex, place of
origin, period from onset of symptoms and final diagnosis of stage, established by
corroborrating of clinical, biochemical and imaging data

2. Assessing the role of ultrasound (gray scale (2D), color Doppler, power Doppler)
in the diagnosis and staging of patients with clinical suspicion of rheumatoid
arthritis (RA)

3. Assessing the role of indirect magentic resonance arthrography in diagnosis and
staging of patients with RA, corroborrate with biochemical data

Secondary objective:

1. Establishing correlations between parameters followed by ultrasound and magnetic
resonance.

Material and methods:

This study included 37 patients with with clinical suspicion of rheumatoid
arthritis evaluated in the Rheumatology Clinic of Emergency Clinical County Hospital Cluj,
respectevely in the Rheumatology Departement, Rehabilitation Hospital Cluj, between April
2009—August 2010, with no radiographic changes or at most showed the presence of soft
tissue swelling and osteopenia.

Results. Discussions.

The highest percentage of patients with RA included in the study have been females
from urban areas. The mean age of patients included in the present study is 45.68 years and
the average time elapsed from symptoms onset and diagnosis of RA is 3.46 months.

Regarding the distribution of the number of patients in our study the evolution stages
of RA, the most patients were grouped in stage 0 and 3.

All patients included in the study had inflammatory changes in small joints of the
hands, damage being more important to one of the right or left hand. MRI examination was
performed at the hand with more pronunced symptomes, and ultrasound examination was
performed at the both hands.

Regarding the changes showed by the 2D ultrasound examination, patients included in
the study, except five of them, have shown hypertrophy of the synovial membrane in different
degrees, in most being moderate or mild.

Power Doppler study score distribution of the degree of vascularization hypertrophic
synovial membrane reveales an intense vascularization (45.9%) and moderate (29.7%), which
attest the active disease, attesting active stage of inflammation, with the importance in
establishing the appropriate therapy. Some patients who presented a low degree os synovial
hypertrophy, but but with intense vascularization, and a number of patients who showed a
significant proliferation of synovial membrane, but with low score of power Doppler. These
observations are explained by the fact that the degreee of vascularization, even associated
with proliferation of the synovium, indicating a high disease activity.

All patients in the study group presented at gray scale ultrasound examination
periarticular soft tissue swelling, ehich was minimal at the most part of them. Joint effusion
was present in a small number of patients in the study (16.2%), as well as erosions. Based on
logistic regression and logistic model applied to the study group it was reviewing the estimate
of the evolution stage by ultrasound examination. Thus, the study group’best estimate was
recorded in stages 0 and 1, and good for stage 2.



MRI examination was performed on 27 of the 37 patients included in our study. In
patients who have benefited by MRI examination, regarding the synovitis, most showed
moderate grade hipertrophy (32.4%), followed by those with mild impairment (18.9%).

Bone edema, one of the early signs of bone damages in RA, which help to establish
the evolution stage and is seen by MRI, was revealed in patients evaluated using this method.
Most of them did not show bone edema (29.7%), allowing their framing stage 0 of disease
and in patients who were detected, showed low and medium grade (18.9%) attesting the
fact that patients in the study were caught in early stages of the disease. In terms of bone
erosions, these were detected in a small number of cases, as well as the ultrasound
examination.

Regarding joint space narrowing, the MRI examination showed moderate narrowing
(32.4%) and mild (27%), confirming also the fact that patients in the current study were
evaluated in the early stages that allow optimal management of them. Based on logistic
regression method applied to the group was studying the degree of appreciation of the
evolution status score based on synovitis seen on MRI examination. It was found that, on this
group, the best estimate was obtained for stages 0 and 3.

Also it was found a statistically significant association between the synovitis score at
the ultrasound and the one detected on MRI examination.

The results of the ranking calculation Spearman correlation coefficient, indicates the
existence of statistical association between changes highlighted semnficative detected by
ultrasound and arthroMRI. Thus, the following estimate of degree of evolution progress based
on establishing synovitis ultrasound score and MRI synovitis score, showed a very good
correlation (p=6.145-10"), with a percentage estimate of the evolution stage than in stage 0
and good for the remaining stages.

Conclusions

1. In our study group were predominantly female patients, diagnosed with RA in tha
small joints of the hands.

2. Evidenced mild to moderate synovitis imaging showed patients in early stages of
this disease.

3. Power Doppler must be included in protocol to reflect the degree of
vascularization of synovitis, specified the activity of the disease.

4. Small number of cases showed bone erosion, collection and intra-articular space
narrowing confirms the attitude of the disease diagnosed in early stages, with the
possibility  ofadequate  therapy and increasing  the  chances of favorable
evolution. MRI is the method of choice for evaluating bone edema. ArtroMRI
have an important contribution in assessing the changes of synovial membrane and
articular spaces, in the case of small joints of the hand.

5. Statistically significant correlations established between issues RM viewed US and
certify that they are equally able to show changes in PR, contributing to optimal
management of disease.

6. Although MRI is the imaging method of referecne in assessing RA, ultasound
examiantion is an accessible and valuable method for assessing changes in
synovium.

7. The estimate degree of evolution progress by ultrasound examination was very
good for stages 0 and 1, or good for stages 2 of disease, which explains the
importance of using ultrasound examination in the evaluation and staging of
patients with RA.

8. Estimate the overall degree of evolution progress by artroMRI is maximum for
stage 1 of the disease, on our study group.



9. Patients with clinical and/or biochemical suspicion of RA it is indicated to be
evaluated by ultrasound and for bone edema MRI, at the onset of symptoms, in
order to establish a positive diagnosisi and complex staging, as earlier as possible.

10. When MRI examiantion is not possible, the ultrasound changes may underlie for
diagnosi and staging RA.

Contribution of gray scale ultrasound and sonoelastography in evaluation of
inflammatory myopathies

Main objective:

1. Description of population characteristics available in terms of age, sex, place of
origin, location of disease, and the final diagnosis, the type of inflammatory
myopathy

2. Establishing correlations between parameters followed by ultrasound examination
s and biochemical changes occurring in these conditions, and depending on the
duration of the disease

3. Establishing the contribution made by informations obtained from elastography
image porcessing software dedicated to an analysis of color information
(ImageProcessing) in the diagnosis of inflammatory myopathies

4. Evaluation of gray scale ultrasound (2D US) and sonoelastography as a method for
diagnosis and monitoring inflammatory myopathies

Secondary objective:

Establishing  corrleations  between  biochemical, ultrasonographical  and
sonoelastographical data for evaluating patients with inflammatory myopathies.

Material and method

This study included 74 patients with clinical suspicion or pathological confirmation of
inflammatory myopathy, admitted and/or following in the Rheumatology Clinic and sent for
ultrasound investigations in Radiology Laboratory, Emergency Clinical County Hospital Cluj,
between May 2007 and July 2010.

Results. Discussion

Of the patients included in the study, 55 were female and 10 male, with a female:male

ratio=3:1. The mean age of patients with inflammatory myopathies in the study was 50.92
years. Regarding the time elapsed of symptoms and signs of illness until the presentation to
the doctor, it turned to be significantly higher in women compared with the men.
Most patients in the stduy goup were female with pomymyositis, followed by those with
moxed connective tissue disease and dermatomyositis, keeping female predominance,
consistent with the findings of the literature. In the category of secondary myopathic damage,
most patients were females, with systemic lupus erythematosus, while in the group with
thyroid myopathy, it was a male predominance.

Most patients in our study group showed more pronounced changes in the hip, with no
statistically significant difference between left and right upper and the middle one third of the
examined regions. These findings also  respect the existing datainthe literature as
inflammatory myopathies which affect proximal muscles structures bilaterally.

The analysis of muscle structure and 2D ultrasound echogenicity showed it kepted in
most of the regions examined, which may be explained by moderate impairment in some
patients that the beneficial effect of therapy in patients with longer disease evolution, in most



of the patients. Muslce atrphy was absent in most of the study, which confirms the early and
moderate damage, atrophy being found in later stages.

Subjective assessment of muscle elasticity revealed stained in most part of the study,
the percentage of changes increase or reduce being in an equal. The existence of homogenous
appearance, stained in most of the patients may be due to stage, the disease is, in most of
cases, over a period of state, recognized the structure of the muscle, can go to fibrosis, atrophy
or lipomatous changes if unfavorable evolution, namely toward the resumption of relatively
normal appearance, if the therapy administered is efficient.

Distribution of descriptive statistical parameters associated with numerical color,
calculted on the sonoelastographical image using ImageProcessing dedicated software,
showed different values, who could prove useful in evaluating patients with inflammatory
myopathies. The existence of numerical objective parameters that can be used with gray scale
information for diagnosis and following-up the evolution of inflammatory myopathies has not
been described and analyzed so far, as we know.

Color parameters with statistiacaly sugnificant variation (average blue color, average
color itensity, hue average, disersion green, dispersion blue, dispersion intensity and
dispersion hue) are represented by those that define the medium and low elasticity of the
muscles. Elastography in order to reduce the changes of parameters in the overall elasticity of
normal muscle elemnts, found in inflammatory myopathies evolution is explained by
destruction of muscle fibers and collagen or amyloid accumulation, which become more
pronunced over time, with the onset of fibrosis.

Analyzing correlations between clinical, ultrasound and sonoelastography parameters
we observed that the final diagnosis is dependent on the color green assigned average values,
the blue average, the color intensity, and hue average. Also, the final diagnosis is dependent
on the dispersion of the values assigned to red color.

Muscle structure is dependent on the average values assigned green color, the
dispersion of the values assigned the blue and dispersion of hue. Such dependency is
explained by the fact that inflammatroy myopathies elements reduce overall elasticity,
growing medium and low yield areas, showed by green and blue image on sonoelastography.
Echogenicity changes are related to the dispersion of hue, with a role in supplementing
informations useful for a more complex and compelte diagnosis. Analyzing the relationship
between the biological and elastography, was found statistically significant corrleation
between erythrocyte sedimentation rate values and green color dispersion values respectively
values of hue dispersion.

Affected skeletal muscles in inflammatory myopathies shows different echogenicity
depending on the type and stage of the disease, representing an important parameter in the
final diagnosis of this complex pathology.

The appearance of the musuclar structure on 2D US is a useful tool for diagnosis and
evolution of the inflammatory myopathies, its changes aree different depending on the type of
myopathy and the response to therapy, as demonstrated in patients in the study group, with
statistically significant correlation (p=0.017). Assessment of echogenicity by 2D US in
evolution confirmed significant correlation between the results from the first and second
examination (p=0.0006).

The stduy shows the relationship between muscle structure evaluated by 2D US and
subjective elasticity of muscles, appreciated vizually, evaluated by sonoelastography,
compared case to control groups, showed that there was a statistically significant relationship
of interdependence between the two aspects. This observation, which, as we known, has not
been studied until now, can be explained by changes in muscle fiber content, fibrotic tissue
and amount of collagen or amyloid.



Descriptive statistical analysis applied to the relationship between echogenicity and
color parameters calculated on elastographic image showed similar values in the intervals of
four types of inflammatory myopathies.

The study used descriptive statistics, the realionship between muscular atrophy and
color parameters calculated on elastographic images, in the group case, showed higher values
of color parameters associated with reduced elasticity of the cases in which atrophy was
present, attesting that the atrophy is associated with long evolution of the disease, and fibrosis
stage in whcich it appears, produce reduce elasticity of the muscles.

The analysis used descriptive statistics to characterize statistically the relationship
between muscle elasticity asessed visually an d color parameters calculated on elastographic
images, in the group case, showed consistent statistically significant, suggesting the
contribution of elastography in the assessment of muscle elasticity, which is proved by the
values obtained after applying the Kruskal-Wallis test.

The final diagnosis is in direct dependency relation with location, muscle structure,
muscle ecogenicity and muscle atrophy.

Regarding the relationship between muscle elasticity assessed visually and the final
diagnosis, this dependence is statistically significant (p=0.0001). Comparing the descriptive
statistical parameters of color index values calculated on the elastography image for each typ
of inflammatory myopathy, the higher values are found for blue color in polymyositis. Also,
the mean hue values are highest in polymyositis.

Getting logistic regression models confirmed that the occurence of muscle atrophy
depends upon the disease, one of defining elements for the final diagnosis was muscle
atrophy, consistent with the data described in the literature.

Analyzing the model to estimate the final diagnosis, basaed on statistically signifcant
variables that could predict the final diagnosis in our study group, biological factors maybe
considered prognostic for polymyositis was ESR, for dermatomyositis ESR and LDH, while
for mixed connective tissue disease, ESR and ANA.

Conclusions:

I. Were recorded elevated general and specifical biochemical inflammatory

parameters, certifying the nature of the pathology.

2. Changes showed by ultrasound in the muscle were present at the proximal regions
of the limbs, especially thigh, with moderate damage to the structure and
echogenicity.

3. Elastographic assessment of muscles allows subjectibve assessment, the
importance of functional status and possible evolution of muscle in dynamic.

4. Color parametersa calculated on the elastographic images could be useful in the
management of patients with inflammatory myopathies.

5. Increasing values of color indices associated with the medium and high elasticity
of areas are correlated with efficacy of treatment and favorable evolution (no
fibrosis).

6. Reorganization of muscle structure in dynamic determine heterogenicity on
ultrasound and elastograhic image.

7. There are statistically significant interdependent relationships between clinical,
biological and eco-elastography, which are important in evaluating patients with
inflammatory myopathies and underlying positive diagnosis of these disease. 2D
US image is dependent and influenced by the structure and disposition of muscle
fibers which detemrines the overall look and features of skeletal muscle
echogenicity.



8. Elasticity of muscular structures, as evidenced by elastography, is interrelated with
changes in muscle structure praise bu 2D US, both being dependent on the ratio of
muscle fibers and connective tissue support.

9. Subjective and objective assessment of muscle elasticity contribute to establishing
a complete and comprehensive diagnosis of patients with inflammatory
myopathies.

10. The final diagnosis is based on the location of muscle changes and the asspect of
muscle structure on eco-elastograhy (structure, echogenicity, atrophy, elasticity).

The research presents elements of novelty and originality, by comparing the

information to 2D US, Doppler ultrasound and magnetic resonance indirect artrography in
rheumatoid arthritis, and, by comparing the ultrasound information and elastography
(subjectivelt, by visual assessment of muscle elasticity, but also objectively by calculating
elastograohic indices color of the image) in evaluating patients with inflammatory
myopathies. Thus, in the benefit of patients assessment in rheumtoid arthritis and
inflammatory myopathies should be comprehensive, interdisciplinary and complete, clinical,
biological and imaging.
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