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Introducere

Afectarea arteriald si venoasa au fost privite mult timp ca si patologii separate, cu diferiti factori
cauzatori, iar mecanismul biologic care sd explice asocierea intre cele doud patologii, rimane sa fie
elucidat. Dar, recent studii epidemiologice au documentat o asociere intre aceste doua patologii, probabil
prin prezenta de factori de risc comuni care nu au fost recunoscuti. Exista putine dovezi care sa arate daca
pacientii cu boala periferica arteriala simptomatica au un risc crescut de incidente vasculare venoase, sau
dacd pacientii cu afectare vasculara venoasa perifericd prezintd un risc crescut de incidente a
evenimentelor arteriale periferice. Aceste descoperiri, nu au doar o valoare epidemiologica, ele de
asemenea au o implicare clinica importantd si de asemenea o implicare asupra tratamentului. De exemplu,
pacientii cu afectare vasculara venoasa periferica ar trebui sa fie examinati cu atentie pentru prezenta
unei afectdri vasculare arteriale subclinice, cu scopul de a incerca modificarea profilului de risc.

Stadiul actual al cunoasterii

Patologia arteriald ateroscleroticd si patologia venoasd, au fost privite in mod traditional ca si
entitati diferite, cu factori de risc, fiziopatologie si tratament diferit. Cu toate acestea, In ultimii ani studii
recente epidemiologice au fost ficute pentru a ardta asocierea intre boala periferica aterosclerotica si
boala venoasa cronica. Studii recente morfopatologice, moleculare si genetice sugereaza mecanisme
etiopatogenice similare si factori de risc comuni pentru ambele boli. Sunt necesare 1n viitor, studii care sa
arate natura acestei asocieri si importanta asupra practicii medicale.

CONTRIBUTIA PERSONALA
Studiul 1. Evaluarea diametrului si velocitatii venoase in boala periferica aterosclerotica

Studiul a plecat de la ipoteza cad exista o legdtura intre modificarea diametrului si velocitatii
venoase si boala periferica ateroscleroticd, ceea ce ar putea explica riscul de aparitie a trombozei venoase
profunde la pacientii cu boala periferica aterosclerotica.

Obiective

1. Evaluare modificarilor de diametru venos la pacienti cu boala periferica aterosclerotica in diferite stadii
de evolutie, si urmarirea relatiei cu factorii de risc ai aterosclerozei.

2. Evaluarea modificarilor de velocitate venoasa la pacientii cu boala periferica aterosclerotica in diferite
stadii de evolutie, si urmarirea relatiei cu factorii de risc ai aterosclerozei.

Material si metoda

Studiul a fost transversal, efectuat in perioada 2011-2012, in cadrul Spitalului Clinic Judetean de
Urgenta Cluj, Clinica Chirurgie II. Lotul de studiu a inclus 58 de membre inferioare cu boald periferica
aterosclerotica in diferite stadii de evolutie (14 femei, 44 barbati), cu varsta medie 66.58+11.051. Lotul
martor a inclus 46 membre inferioare sanatoase (14 femei, 32 barbati) cu varste medie 54.09+8.954.

Criterii de excludere: pacienti cu ishemie acuta de etiologie embolica sau trombotica, alte afectiuni
arteriale decét cea ateroscleroticd, pacienti diabetici, fara modificari aterosclerotice evidente la examenul
Doppler, pacienti cu indice glezna-brat in limite normale.

Masuratori doppler: pacienti au fost evaluati prin ultrasonografie Doppler la nivelul venei
poplitee, efecudndu-se masuratori ale diametrului si velocitatii in conditii de repaus si hiperemie reactiva.

Analiza statistica:



Datele reziltate din studiu au fost prelucrate cu ajutorul programelor de statistica medicala SPSS
(versiunea 13.0) si Microsoft Excel. S-au utilizat teste Mann-Whitney, Kruskal-Wallis, Pearson; s-a urmarit
valoarea lui p cu prag de semnificatie alfa stabilit la 0.5.

Rezultate

In conditii de repaus nu existd diferente semnificative statistic in privinta diametrului venei
poplitee la pacientii cu boala periferica aterosclerotica (7.707+1.554 mm) si lotul martor (7.777+2.5 mm),
p=0.997. In conditii de hiperemie reactiv, se constati o scidere a diametrului venei poplitee la pacientii
cu boala periferica aterosclerotica (6.763+2.331mm), gasindu-se o corelatie medie intre diametrul venei
poplitee in conditii de repaus si de hiperemie reactiva (p=0.01). Prin calculul coeficientului de corelatie
Pearson (p=0.038) rezultd o corelatie liniard inversa slaba intre stadiul arteriopatiei si diametrul venei
poplitee in conditii de repaus, negasindu-se o semnificatie statistica in conditii de hiperemie reactiva
(p=0.221).

In conditii de repaus nu existid diferente semnificative statistic in privinta velocitatii venei
poplitee la pacientii cu boala periferica aterosclerotica (9.501+5.616 cm/sec) si lotul martor (9.270+7.858
cm/sec), p=0.982. In conditii de hiperemie reactivi, se constatd o crestere semnificativd a velocitatii
venoase la pacientii cu boala periferica ateroscleroticd (11.177+10.291 cm/sec ). Nu s-a obtinut o asociere
semnificativa statistic intre stadiul arteriopatiei si velocitatea venei poplitee in conditii de repaus
(p=0.621) si de hiperemie reactiva (p=0.315).

Testarea asocierii intre diametru respectiv velocitatea venei poplitee cu indicele glezna brat, in
conditii de repaus aratd o corelatie liniara directa (p=0.046, respectiv p=0.001), existand o corelatie
liniara directa si in conditii de hiperemie reactiva (p=0.048, respectiv p=0.001).

In studiu s-a urmarit si influenta unor factori de risc pentru boala periferici aterosclerotici asupra
diametrului respectiv velocitatii venoase in conditii de repaus si de hiperemie reactiva. Corelatie slaba
inversa s-a gasit intre velocitatea venei poplitee si varsta (p=0.042), in conditii de repaus. Conform
testului Pearson Chi-Square, este o asociere liniara directa intre indicele de masa corporala si diametrul
venos in conditii de repaus si hiperemie reactiva (p=0.001) si o asociere liniard inversa in privinta
velocitatii venoase (p=0.001). Asociere liniara directa am obtinut intre diametrul venei poplitee si valorile
glicemiei, in conditii de repaus (p=0.011) dar nu si In conditii de hiperemie reactiv (p=0.824). Relatia
dintre velocitatea venei poplitee si valorile glicemiei in conditii de repaus si de hiperemie reactiva arata o
asociere liniara inversa intre acesti doi parametrii (p=0.049, respectiv p=0.003). Asociere liniara inversa
am gasit la analiza relatiei intre fumat si diametrul venei poplitee in conditii de repaus si hiperemie
reactivd (p=0.001). In privinta velocititii am gisit o asociere liniard directd intre cei doi parametrii in
ambele situatii (p=0.046, 0.001). Nu am gasit o asociere a diametrului venei poplitee cu nivelul
colesterolului in conditii de repaus (p=0.958), dar in conditii de hiperemie reactiv s-a gasit o relatie liniara
inversi (p=0.002). In privinta asocierii velocititii venei poplitee cu nivelul colesterolului sanguin, s-a gasit
o0 asociere liniarad inversa in conditii de repaus, (p=0.003), dar farda o asociere in conditii de hiperemie
reactiva (p=0.052).

Discutii

Studiul prezinta influenta bolii periferice arteriale aterosclerotice asupra diametrului si velocitatii
venoase. Am ales vena poplitee ca si arie reprezentativa datorita pozitiei usor de abordat din punct de
vedere tehnic si a constantei anatomice a venei. Observatiile mele indica faptul ca venele profunde de la
nivelul membrelor inferioare raspund la procesul de ischemie, gradul de raspuns fiind in functie de
severitatea bolii periferice aterosclerotice. in stadii avansate a bolii periferice aterosclerotice, atit in
conditii de repaus cat si in conditii de hiperemie reactiva diametrul venei poplitee a scazut. Chiar daca am
constatat valori mai mici ale diametrului venei poplitee, velocitatea nu a fost influentata de stadiul
arteriopatiei.



Reducerea fluxului venos, este un factor important, deja cunoscut in aparitia trombozei venoase
profunde. Pacientii care se mobilizeaza, efectueaza exercitii fizice regulate, induc cresterea fluxului
sanguin, lucru care poate fi pus in evidenta cu testul hiperemiei reactive. De asemenea daca si activitatea
sistemului de coagulare ar fi crescutd, incidenta trombozei venoase profunde nu ar fi asa de mare. Este
important urmatorul aspect: cresterea velocitatii venose, rezultat al venoconstrictiei, produsa de factorii
umorali produsi de tesuturile ischemice, au un rol protectiv important asupra trombozei venoase
profunde.

Concluzii

e Diametrul si velocitatea venei poplitee sunt mai mici In stadiile avansate ale bolii periferice
aterosclerotice arteriale, in conditii de repaus.

e Diametrul venei poplitee, la pacientii cu boala periferica aterosclerotica arteriala este mai mic
comparativ cu pacientii fira aceasta patologie, in conditii de hiperemie reactiva si scade cu cat
boala este mai avansata.

e Velocitatea venei poplitee In conditii de hiperemie reactiva la pacientii cu boald periferica
aterosclerotica arteriala este mai mica cu cat boala este mai avansata.

e Factorii de risc ai aterosclerozei pot influenta modificarile de diametru si velocitate venoasa.

Sudiul 2. Evaluarea diametrului si velocitatii arteriale in insuficienta venoasa cronica a
membrelor inferioare

Obiectivul principal al acestui studiu a fost de a demonstra daca boala venoasa cronica a
membrelor inferioare (insuficienta venoasa cronica primara) este un factor predictiv semnificativ pentru
modificarile de endoteliu vascular arterial.

Obiective

1. Evaluarea modificarilor de diametru arterial la pacienti cu boala venoasa cronica periferica, in diferite
stadii de evolutie, si urmarirea asocierii cu factorii de risc ai aterosclerozei

2. Evaluarea modificarilor de velocitate arteriala la pacienti cu boald venoasa cronica periferica, in diferite
stadii de evolutie, si urmarirea asocierii cu factorii de risc ai aterosclerozei

Material si metoda

in perioada ianuarie 2011-ianuarie 2012, am realizat o evaluare Doppler periferici a pacientilor
cu diagnosticul de insuficientd venoasa cronicd, in diferite stadii de evolutie, Internati In Spitalul Clinic
Judetean Cluj-Napoca, Clinica Chirurgie II.

Au fost inclusi in studiu pacientii cu disfunctie venoasa primara, cauza seundara a insuficientei
venoase cronice a fost exclusa din studiu. De asemenea au fost inclusi in studiu pacientii cu afectare la
nivelul sistemului venos superficial, pacientii care prezentau modificari la nivelul sistemului venos
profund, vizibile ecografic au fost exclusi. Lotul martor, a inclus pacienti fara simptome de insuficienta
venoasa cronica si fara modificari parietale vasculare.

Toti pacientii inclusi in studiu au fost evaluati prin ultrasonografie Doppler la nivelul arterei
poplitee, in conditii de repaus si hiperemie reactiva.

Prelucrarea statistica a datelor s-a realizat cu ajutorul testelor Kruskal-Wallis, Mann-Whitney,
corelatia Pearson.

Rezultate

Am examinat 64 de membre inferioare cu insuficienta venoasa cronica primard, prin masuratori
de diametru si velocitate la nivelul arterei poplitee. De asemenea, am examinat 46 membre inferioare fara
boala periferica vasculara.



Diferente semnificative statistic In privinta diametrului arterei poplitee in conditii de repaus, la
cele doua loturi studiate au fost evidente (p=0.001), in sensul ca valoarea medie a diametrului arterei
poplitee la pacientii cu insuficienta venoasa cronica (5.747+2.068) este mai mica decat la lotul martor
(6.767+0.857). In conditii de hiperemie reactivi, valoarea medie a diametrului arterei poplitee la pacientii
cu insuficienta venoasa cronica (7.05+0.809) este mai mare decit la pacientii din lotul martor
(6.328+1.128); (p=0.028).

Conform analizei post hoc Bonferroni, exista o diferenta semnificativa statistic intre velocitatea
arterei poplitee la pacientii cu insuficientd venoasa cronica (16.753+12.65) si lotul martor (23.766+
8.356), in conditii de repaus (p=0.002). Nu existad o diferenta semnificativa statistic intre cele doua loturi
studiate in privinta velocitatii arterei poplitee, in conditii de hiperemie reactiva (p=0.597).

Din cadrul studiului ca urmare a calculului coeficientului de corelatie Pearson rezulta ca exista o
corelatie slaba directa intre diametrul arterei poplitee (p=0.005) respectiv velocitate (p=0.04) si varsta la
pacientii cu insuficienta venoasa cronica. Asociere liniarad directa s-a gasit Intre velocitatea arterei poplitee
si nivelul colesterolului (p=0.001), la pacientii cu insuficientd venoasa cronica, in conditii de repaus. O
asociere inversa s-a obtinut intre diametrul arterei poplitee in conditii de hiperemie reactiva si nivelul
colesterolului sanguin (p=0.002). Conform testului Pearson Chi-Square (p=0.001), exista o asociere liniara
directd intre diametrul arterei poplitee si valorile glicemice la subiectii cu insuficientd venoasa cronica in
conditii de repaus. In privinta asocierii dintre diametrul arterei poplitee si nivelul glicemiei sanguine, in
conditii de hiperemie reactiva nu s-a gasit o asociere semnificativa statistic (p=0.601). De asemenea o
asociere liniara directd s-a obtinut intre velocitatea arterei poplitee si valorile glicemice in conditii de
repaus la subiectii cu insuficientd venoasa cronica (p=0.002). Am obtinut o asociere liniara directa intre
velocitatea arterei poplitee si nivelul colesterolului sanguin, respectiv nivelul glicemiei sanguine in
conditii de hiperemie reactiva (p=0.001). La pacientii fumatori am gasit valori mai mici ale diametrului
arterei poplitee, situatie validata statistic (p=0.001). Asociere liniara directd a fost gasita intre fumat si
diametrul arterei poplitee in conditii de hiperemie reactiva (p=0.045). Nu s-a obtinut o asociere
semnificativa statistic in privinta consumului de toxice (fumat) si velocitatea arterei poplitee, in conditii
de repaus, la pacientii cu insuficienta venoasa cronica (p=0.676). La testarea daca fumatul se asociaza cu
velocitatea arterei poplitee, In conditii de hiperemie reactiva, rezultatul a fost ca intre cele doua variabile
masurate conform testului Pearson Chi-Square (p=0.02), exista o asociere liniara inversa.

Discutii

Acest studiu evalueaza modificarile arteriale In conditii de repaus si dupa hiperemia reactiva, in
insuficienta venoasa cronica a membrelor inferioare. Studiul nostru aratd cd pacientii cu insuficienta
venoasa cronica primara au afectata functia endoteliala, evaluata prin hiperemia reactiva.

In studiu de fati s-a observat faptul ci valoarea medie a diametrului si velocititii arterei poplitee la
pacientii cu insuficientd venoasa cronica este mai mica decat la lotul martor in conditii de repaus. De
asemenea, valoarea medie a diametrului arterei poplitee la pacientii cu insuficientda venoasa cronica este
mai mare decat la pacientii din lotul martor, in conditii de hiperemie reactiv. In privinta velocititii nu am
obtinut diferente semnificative statistic intre cele doua loturi studiate in conditii de hiperemie reactiva,
desi valoarea medie a velocitatii arterei poplitee la pacientii cu insuficienta venoasa cronica creste intr-o
mai mica masura decat la lotul martor.

Din studiul nostru reiese faptul ca velocitatea arterei poplitee la pacientii cu insuficienta venoasa
cronicd este vizibil mai scazutd decat la pacientii din lotul martor, in conditii de repaus. Modificarile
velocitatii arteriale au cateva implicatii asupra patogeniei insuficientei venoase. Una dintre teorii a
postulat faptul ca fistulele arteriovenoase primare scad perfuzia tisulara. Acest lucru duce la hipoxie
tisulara si la hipertensiune venoasa. De asemenea cresterea inflow arterial poate fi explicata ca o
consecintd a procesului inflamator frecvent asociat cu insuficienta venoasa cronica.

Concluzii
e Valoarea medie a diametrului si velocitatii arterei poplitee la pacientii cu insuficienta venoasa
cronica este mai mica decat la lotul martor, in conditii de repaus.



e Valoarea medie a diametrului arterei poplitee la pacientii cu insuficienta venoasa cronica este mai
mare decat la pacientii din lotul martor, in conditii de hiperemie reactiva.

e Diametrul si velocitatea arterei poplitee la pacientii cu insuficientd venoasa cronica creste cu
varsta.

e Factorii de risc ai aterosclerozei influenteaza modificarile de diametru si velocitate arteriald in
insuficienta venoasa cronica a membrelor inferioare

Studiul 3. Cercetdri ale modificarilor histopatologice arteriale si venoase in boala
periferica arteriala aterosclerotica avansata

Studiul a plecat de la ipoteza ca exista modificarie la nivelul structurii sistemului venos periferic
in boala periferica arteriala aterosclerotica in stadiu avansat.

Obiective

1. Evaluarea modificarilor histopatologice arteriale si venoase aparute in boala periferica arteriala
aterosclerotica In stadiu avansat de evolutie

2. Analiza unor posibile asocieri intre modificarile histopatologice arteriale si venoase

3. Influenta factorilor de risc pentru boala peiferica arteriald aterosclerotica asupra sistemului venos
periferic.

Material si metoda
Studiul a fost transversal si a inclus 60 pacienti, internati in perioada ianuarie 2011-decembrie
2012, 1n cadrul Spitalului Clinic Judetean de Urgenta Cluj, Clinica Chirurgie II.

Criteriile de includere: lotul de studiu a inclus pacienti care au suferit amputatie de coapsa per
primam, datorita bolii periferice arteriale aterosclerotice avansate. Criteriile de excludere: au fost exclusi
pacientii cu amputatii de alte cauze: revascularizari esuate, ischemie acuta depasita.

Metodologia studiului a inclus notarea unor date cu privire la modificarile histopatologice arteriale,
venoase intalnite, la nivelul membrului inferior amputat, dar si cu privire la factorii de risc pentru boala
aterosclerotica arteriala.

Dupa efectuarea amputatiei de coapsa, disectia membrului inferior a vizat descoperirea portiunii III
(distale) a arterei si a venei poplitee care Insoteste artera in acest segment, examinand atat macroscopic
prin inspectie si palpare aceste segmente, dar si prin examinare microscopicacu ajutorul unui microscop
optic Leica DM 750.

Caracteristicile microscopice primare de la nivel arterial au fost inregistrarea prezentei
aterosclerozei si a mediocalcinozei. De asemenea s-au notat date cu privire la lamina elastica internd, vasa
vasorum, prezenta sau absenta infiltratului inflamator la nivelul peretelui arterial. La nivel venos s-au
urmarit urmatorii parametrii: calibrul venei, aspectul peretelui venos, prezenta de celule inflamatorii la
nivelul peretelui.

Analiza statistica a fost facuta folosind programe de statisticd medicala SPSS (versiunea 13.0) si
Microsoft Excel. Prelucrarea statistica a datelor s-a realizat cu ajutorul testului Shapiro-Wilk, in functie de
rezultatul acestui test s-a decis aplicarea testului: U Mann-Whithney, analiza univariata cantitativa
ANOVA, mai exact analiza post-hoc de comparatie multipla (test Bonferroni), test Chi-Square, urmarindu-
se valoarea lui p cu prag de semnificatie alfa stabilit la p=0.05.

Rezultate

In studiu am examinat 60 segmente arteriale si venoase. Dintre plicile intimale, 35 au fost dispuse
circumferential, iar 25 au fost dispuse localizat la nivelul peretelui arterial. Conform clasificarii Stary, 3
segmente arteriale prezentau placa aterosclerotica de tip 4, 6 tip 54, 25 tip 5B, 14 tip 5C, 12 tip 6. LA 83.45
dintre segmentele de artera examinate, lamina elastica interna era ruptd. Am Intalnit o asociere pozitiva
intre gradul de stenoza a arterei poplitee si modificarile de la nivelul laminei elastice interne (p=0.029).



Vasa vasorum de la nivelul adventicei au fost ingustate prin proliferari endoteliale In 93.3% din
segmentele arteriale examinate. S-a gasit o asociere pozitiva intre gradul de stenoza arteriald si
modificarile vasa vasorum de la nivelul adeventicei arteriale (p=0..025). Media a fost invadata de procesul
ateromatos 1n 40 (66.6%) dintre segmente, fibrele musculare degenereaza si dispar, apar depuneri de
calciu, care dau uneori pe mari portiuni de arterd, duritatea osului. Alte modificari la nivelul peretelui
arterial au fost prezenta de celule inflamatorii in 25 (41.6%) din segmentele arteriale examinate.

Ingrosarea peretelui venos prin hipercolagenizarea tuturor straturilor si care alterneazi cu zone de
atrofie a musculaturii netede circulare si longitudinale a fost intalnita la 33 (55%) dintre segmente. Alte
modificari la nivelul segmentelor venoase examinate au cuprins: hiperemia cu proliferare capilara in
adventice, la 34 (56.6%) dintre segmentele de vena poplitee examinate. Vasa vasorum la nivelul
adeventicei venoase au fost constatate la 34 (56.6%) din segmentele venoase examinate. Tromboze vechi,
multicanulare, cu tromb organizat fibros au fost intlnite In 11 (18.3%) dintre segmentele examinate.
Infiltratul inflamator rotundo-celular a fost constatat la 3 (5%) dintre segmente. La 1 din segmentele de
venad examinate s-au constatat depozite de lipide la nivelul intimei venei poplitee.

Nu am gasit o asociere semnificativa statistic intre gradul de stenoza a arterei poplitee si varsta
(p=0.072). De asemenea nu am gasit o asociere semnificativa statistic intre modificarea de calibrul a venei
poplitee si varsta (p=0.08). O asociere liniara indirecta am gasit intre nivelul glicemiei si gradul de stenoza
arteriala (p=0.003). Nu am gasit o asociere semnificativa statistic intre nivelul glicemiei sanguine si
modificarile de calibru venos a segmentelor examinate (p=0.801). O asociere liniara inversa am gasit intre
nivelul colesterolului si gradul de stenoza arteriala (p=0.001), de asemenea gasind si o asociere intre
nivelul colesterolului si calibru venos (p=0.012).

0 asociere pozitiva a fost intalnitd intre gradul de stenoza arteriala si ingrosarea peretelui venos
(p=0.045).

Discutii

Studiul actual demonstreaza o asociere Intre modificarile histopatologice de la nivelul unui
segment de arterad si vena la un lot de subiecti cu amputatie de coapsa din cauza bolii periferice arteriale
aterosclerotice avansate.

Chiar daca exista o frecventd relativ mare de amputatii in practica chirurgicald, modificarile
histopatologice arteriale si venoase asociate cu eventuala amputatie a membrelor inferioare afectate de
boala aterosclerotica arteriald perifericd raman fnca neexplorate. Nu am gasit in literatura studii
anterioare care sa urmareasca atat modificarile arteriale cat si cele venoase la nivelul membrelor
amputate, am gasit doar studii In care se urmaresc modificarile histopatologice din vasele arteriale
periferice.

Concluzii

e Leziuni histopatologice arteriale si venoase, in membrele amputate, au fost gasite In majoritatea
segmentelor vasculare examinate.

e Existenta unei asocieri pozitive intre modificarile aterosclerotice de la nivelul arterelor si
modificarile de la nivelul peretelui venoase.

e Aparitie de vasa vasorum arteriale cu tendinta de revascularizare in adventicea venoas3, ar putea
explica interrelatia dintre modificarile arteriale si cele venoase 1n ateroscleroza.

e Nivelul sanguin al glicemiei si colesterolului au fost factori predictivi pentru modificarile arteriale.

Concluzii generale
1. Boala periferica aterosclerotica arteriala predispune la aparitia trombozei venoase profunde,
riscul crescand odata cu avansarea bolii.
2. Factorii de risc ai aterosclerozei duc la cresterea riscului de tromboza venoasa profunda, prin
reducerea velocitatii venei poplitee atat in conditii de repaus cat si In conditii de hiperemie
reactiva.



3. Asocierea Intre modificarile venoase periferice si modificarile aterosclerotice arteriale, au un
factor comun care este reprezentat de disfunctia endoteliala.

4. Factorii de risc cunoscuti ai aterosclerozei, contribuie atat la disfunctia arteriala cat si venoasa.

5. Studii viitoare sunt necesare pentru a clarifica natura asocierii, implicatiile asupra evolutiei bolii
si evaluarea posibilitatilor de aplicare profilactica si terapeutica in practica medicala.

Originalitatea si contributiile inovative ale tezei

Acest studiu incearcd sa aducd informatii cu privire la legatura dintre boala periferica
aterosclerotica arteriald si boala venoasa cronica. O contributie a studiului este cd a demonstrat
implicarea bolii aterosclerotice periferice in aparitia modificarilor la nivelul sistemului venos periferic,
atat prin masuratori ecografice cat si prin analiza histopatologica de segmente venoase. O alta contributie
a tezei, este evidentierea modificarilor de endoteliu vascular arterial, la pacienti cu insuficienta venoasa
cronicd, prin masuratori ecografice.

Teza aduce o contributie de acceptiune si cuprindere integrativd asupra patologiei asociate
arteriale si venoase, subliniind modificari si procese patologice comparativ asemanatoare intre patologia
arteriala aterosclerotica si patologia venoasa, respectiv insuficienta venoasa cronica.
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Introduction

Arterial and venous impairment has long been regarded as two separate diseases with different
causative factors; the biological mechanism to explain the association between the two diseases remains
still to be elucidated. However, recent epidemiological studies have documented an association between
these two diseases, probably due to the presence of common risk factors that have not been recognized
before. There is little evidence to indicate if the patients with symptomatic peripheral arterial disease
have an increased risk of venous vascular incidents, or if patients suffering from peripheral venous
vascular impairment have an increased risk of peripheral arterial incidents. These findings do not have
merely an epidemiological value, but they also significant clinical implications, while they also bear an
impact on the treatment. For example, patients with severe peripheral vascular impairment of the veins
should be carefully examined for the presence of the subclinical arterial vascular disease in order for the
physician to try and change the risk profile.

The current state of knowledge

The atherosclerotic arterial pathology and the venous pathology were traditionally regarded as
two separate entities, with different risk factors, pathophysiology and treatment. However, recent
epidemiological studies have been carried out to demonstrate the association between the atherosclerotic
peripheral disease and the chronic venous disease. Recent morphopathological, molecular and genetic
studies suggest similar aetiopathogenic mechanisms and risk factors that are common to both diseases.
Future studies are needed to show the nature of this association and its importance in the medical
practice.

PERSONAL CONTRIBUTION

Study 1. Assessment of the venous velocity and diameter in the atherosclerotic peripheral
disease

The study started from the assumption that there is a connection between the changes of the
venous diameter and velocity and the atherosclerotic peripheral disease, which may account for the risk
of deep vein thrombosis in patients with atherosclerotic peripheral disease.

Objectives

1. To assess the venous diameter changes in patients with atherosclerotic peripheral disease in various
stages of development, and to monitor its relationship with the risk factors for atherosclerosis.

2. To assess the venous velocity changes in patients with atherosclerotic peripheral disease in various
stages of development, and to monitor its relationship with the risk factors for atherosclerosis.

Material and method

The study was a cross-section study and was conducted in the Cluj County Emergency Hospital,
Surgery Clinic no.2, in the period between 2011-2012. The study group included 58 lower limbs affected
by atherosclerotic peripheral disease in various stages of development (14 women, 44 men), with a mean
age of 66.58 + 11.051. The control group included 46 healthy lower limbs (14 women, 32 men) with a
mean age of 54.09 + 8.954.
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Exclusion criteria: patients with acute embolic or thrombotic aetiology ischemia, patients with
other diseases, diabetic patients, patients without obvious atherosclerotic changes on the Doppler
examination, patients with an ankle-brachial index within normal limits.

Doppler Measurements: the patients were evaluated by Doppler ultrasound at the level of the
popliteal vein, and we measured the diameter and velocity at rest and in case of reactive hyperaemia.

Statistical analysis:

The findings of this study were processed using the medical statistical software SPSS (version
13.0) and Microsoft Excel. We used the Mann-Whitney, the Kruskal-Wallis, and the Pearson tests; we
monitored the p value with an alpha significance level set to 0.5.

Results

There are no statistically significant differences in the diameter of the popliteal vein in patients
with atherosclerotic peripheral disease (7.707 + 1.554 mm) and in the control group (7.777 + 2.5 mm), p =
0.997, when at rest. However, in the event of reactive hyperaemia, there was a decrease in the diameter of
the popliteal vein in patients with atherosclerotic peripheral disease (6.763 * 2.331mm), with an average
correlation between the popliteal vein diameter at rest and in reactive hyperaemia (p = 0.01). By
calculating the Pearson correlation coefficient (p = 0.038) we found a weak inverse linear correlation
between the state of the arterial disease and the diameter of the popliteal vein when at rest, with no
statistical significance in case of reactive hyperaemia (p = 0.221).

When at rest there are no statistically significant differences in terms of the popliteal vein velocity
in patients with atherosclerotic peripheral disease (9,501 + 5.616 cm / sec) and in patients in the control
group (9.270 * 7.858 cm / sec), p = 0.982. In reactive hyperaemia there was a significant increase in
venous velocity in patients with atherosclerotic peripheral disease (11.177 * 10.291 cm / sec). We could
not find a statistically significant association between the stage of arterial disease and the velocity of the
popliteal vein at rest (p = 0.621) and in reactive hyperaemia (p = 0.315).

The testing of the association between the popliteal vein diameter / velocity and the ankle-brachial
index showed a direct linear correlation (p = 0.046, p = 0.001) while at rest, as well as in reactive
hyperaemia (p = 0.048, respectively p = 0.001).

The study also monitored the influence of the risk factors for atherosclerotic peripheral disease on
the venous diameter velocity while at rest and in reactive hyperaemia. At rest, the correlation between the
popliteal vein velocity and age (p = 0.042) was weakly inverse. According to the Pearson Chi-Square test,
there is a direct linear correlation between the body mass index and the venous diameter while at rest and
reactive hyperaemia (p = 0.001) and an inverse linear correlation with the venous velocity (p = 0.001). We
found a direct linear correlation between the popliteal vein diameter and blood sugar levels at rest (p =
0.011), but not in reactive hyperaemia (p = 0.824). The relationship between the popliteal vein velocity
and the blood glucose levels at rest and in reactive hyperaemia shows an inverse linear correlation
between these two parameters (p = 0.049, p = 0.003). We found an inverse linear correlation between
smoking and the popliteal vein diameter at rest and in reactive hyperaemia (p = 0.001). In as far as
velocity is concerned, we found a direct linear correlation between the two parameters in both cases (p =
0.046, 0.001). We found no association between the popliteal vein diameter and cholesterol (p = 0.958) at
rest, and an inverse linear correlation (p = 0.002) in reactive hyperaemia. In term of the association
between the popliteal vein velocity and the blood cholesterol level, we found a linear inverse correlation
atrest (p = 0.003), but no association under reactive hyperaemia (p = 0.052).

Discussions

The study presents the influence of the atherosclerotic peripheral arterial disease on the venous
diameter and velocity. We chose the popliteal vein as a representative area due to its position that can be
easily approached from a technical point of view and due to the anatomical constancy of the vein. My
observations indicate that the deep veins of the lower limbs respond to the ischemic process, the degree of
response being dependent on the severity of the atherosclerotic peripheral disease. In advanced stages of
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the atherosclerotic peripheral disease, the popliteal vein diameter decreased both at rest and in reactive
hyperaemia. Even if we found lower values of the popliteal vein diameter, velocity was not influenced by
the stage of the arterial disease.

Reduced venous flow is an important factor that is already known in deep vein thrombosis. Patients who
perform regular exercise induce an increase in the blood flow, which can be seen using the reactive
hyperaemia test. Also, if the coagulation system activity were increased the incidence of deep vein
thrombosis would not be so high. Is important to note that the increased venous velocity resulted from
venoconstriction caused by the humoral factors produced by the ischemic tissues, plays an important
protective role in deep vein thrombosis.

Conclusions

e Atrest, popliteal vein diameter and velocity are lower in advanced stages of the atherosclerotic
peripheral arterial disease.

e Inreactive hyperaemia popliteal vein diameter in patients with atherosclerotic peripheral arterial
disease is lower compared with that in patients without this medical condition, and decreases
with the progression of the disease.

e Inreactive hyperaemia popliteal vein velocity in patients with atherosclerotic peripheral arterial
disease is lower the more advanced the disease is.

e The risk factors for atherosclerosis may influence the changes in venous diameter and velocity.

Study 2. Evaluation of the arterial diameter and velocity in chronic venous insufficiency of
the lower limbs

The main objective of this study was to demonstrate whether or not the chronic venous disease of
the lower limbs (primary chronic venous insufficiency) is a significant predictor for the changes in the
arterial vascular endothelium.

Objectives

1. To assess the changes in arterial diameter in patients with peripheral chronic venous disease in various
stages of development and to monitor its association with the risk factors for atherosclerosis.

2. To assess the changes in arterial velocity in patients with peripheral chronic venous disease in various
stages of development and to monitor its association with the risk factors for atherosclerosis.

Material and method

In the period between January 2011 and January 2012 we performed a peripheral Doppler
evaluation of patients diagnosed with chronic venous insufficiency in various stages of development,
hospitalized in the Cluj County Hospital, Surgical Clinic no. 2.

The study included patients with primary venous dysfunction excluding the secondary cause of
the chronic venous insufficiency. It also included patients with severe superficial venous system
impairment, excluding patients with changes in the deep venous system that were visible on ultrasound.
The control group included patients with no symptoms of chronic venous insufficiency and with no
vascular parietal changes.

All the patients in the study were evaluated by Doppler ultrasound at the level of the popliteal
artery, at rest and in reactive hyperaemia.

The statistical analysis was performed using the Kruskal-Wallis test, Mann-Whitney test, and the
Pearson correlation.
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Results

We examined 64 lower limbs with primary chronic venous insufficiency, measuring the diameter
and velocity in the popliteal artery. We also examined 46 peripheral vascular disease-free lower limbs.

In terms of the popliteal artery diameter at rest we found statistically significant differences in the
two groups included in the study (p = 0.001), in that the average diameter of the popliteal artery of
patients with chronic venous insufficiency (5.747 + 2.068) is smaller than that in the control group (6.767
+ 0.857). In terms of reactive hyperaemia, the mean diameter of the popliteal artery in patients with
chronic venous insufficiency (7.05 * 0.809) is higher than in patients in the control group (6.328 + 1.128);
(p=0.028).

According to the Bonferroni post hoc test, there is a statistically significant difference between the
popliteal artery velocity in patients with chronic venous insufficiency (16.753 + 12.65) and that in
patients in the control group (23.766 * 8.356) while at rest (p = 0.002). There is no statistically significant
difference between the two groups studied in terms of the popliteal artery velocity in reactive hyperaemia
(p=0.597).

The Pearson correlation coefficient calculated in the study showed that there is a weak direct
correlation between the popliteal artery diameter (p = 0.005) and velocity (p = 0.04) and the age of the
patients with chronic venous insufficiency. We found a direct linear correlation between the popliteal
artery velocity and cholesterol levels (p = 0.001) in patients with chronic venous insufficiency while at
rest. An inverse correlation between the popliteal artery diameter in reactive hyperaemia and blood
cholesterol levels (p = 0.002) was found. According to the Pearson Chi-Square test (p = 0.001), there is a
direct linear correlation between the popliteal artery diameter and the blood glucose values in subjects
with chronic venous insufficiency at rest. In terms of the association between the popliteal artery
diameter and the blood glucose level in reactive hyperaemia, we did not find a statistically significant
association (p = 0.601). A direct linear correlation was obtained between the popliteal artery velocity and
fasting glucose values in subjects with chronic venous insufficiency (p = 0.002). We obtained a direct
linear correlation between the popliteal artery velocity and the blood cholesterol levels, and the blood
glucose levels in reactive hyperaemia (p = 0.001). In smoking patients we found lower values of the
popliteal artery diameter, a situation that was statistically confirmed (p = 0.001). Direct linear correlation
was found between smoking and the popliteal artery diameter in reactive hyperaemia (p = 0.045). No
statistically significant association was found between the use of toxic substances (smoking) and the
popliteal artery velocity, at rest, in patients with chronic venous insufficiency (p = 0.676). The test on
whether or not smoking associates with popliteal artery velocity in reactive hyperaemia, revealed that
there is an inverse linear correlation between the two variables measured by the Pearson Chi-Square test
(p=0.02).

Discussions

This study assessed the changes in blood pressure at rest and after reactive hyperaemia in chronic
venous insufficiency of the lower limbs. Our study shows that patients with primary chronic venous
insufficiency have an impaired endothelial function, which was assessed by reactive hyperaemia.

In the present study it was observed that the mean diameter and velocity of the popliteal artery in
patients with chronic venous insufficiency is lower than in the control group at rest. Also, the average
diameter of the popliteal artery in patients with chronic venous insufficiency is higher than in patients
from the control group, in reactive hyperaemia. In as far as velocity is concerned, we obtained no
statistically significant differences between the two groups studied in the case of reactive hyperaemia,
although the mean popliteal artery velocity in patients with chronic venous insufficiency increases to a
lesser extent than in the control group.

Our study shows that, at rest, popliteal artery velocity in patients with chronic venous
insufficiency is noticeably lower than in patients from the control group. Changes in blood velocity have
several implications on the pathogenesis of venous insufficiency. One theory postulated that primary
arteriovenous fistulae decrease tissue perfusion. This leads to tissue hypoxia and venous hypertension.
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The increase in arterial inflow can be explained as a consequence of the inflammatory process frequently
associated with chronic venous insufficiency.

Conclusions

e At rest, the mean popliteal artery diameter and velocity values in patients with chronic venous
insufficiency are lower than in the control group.

e In reactive hyperaemia the mean popliteal artery diameter in patients with chronic venous
insufficiency is higher than in patients in the control group,.

e Popliteal artery diameter and velocity in patients with chronic venous insufficiency increases with
age.

e The risk factors for atherosclerosis affect the changes in diameter and arterial velocity in chronic
venous insufficiency of the lower limbs.

Study 3. Research on the arterial and venous histopathological changes in the advanced
atherosclerotic peripheral arterial disease

The study started from the assumption that there are changes in the structure of the peripheral
venous system in the advanced atherosclerotic peripheral arterial disease.

Objectives

1. To assess the arterial and venous histopathological changes occurred in the atherosclerotic peripheral
arterial disease in an advanced stage of development.

2. To analyze a possible association between the venous and arterial histopathological changes.

3. To assess the influence of the risk factors for atherosclerotic peripheral arterial disease on the
peripheral venous system.

Material and method

The study was a cross-section one and included 60 patients admitted to the Surgical Clinic no. 2 of
the Cluj County Emergency Hospital in the period between January 2011 and December 2012.

Inclusion criteria: The study group included patients who had undergone per primam amputation
of the thigh due to advanced atherosclerotic peripheral arterial disease. Exclusion criteria: we excluded
patients with amputations due to other causes: failed revascularization, acute ischemia.

The study methodology included recording data on the arterial and venous histopathological
changes encountered in the amputated lower limb, as well as on the risk factors for the atherosclerotic
arterial disease.

After the amputation of the thigh, the dissection targeted the discovery of portion 3 (distal) of the
artery and popliteal vein accompanying the artery in this segment. We examined these segments both
macroscopically - by inspection and palpation - and microscopically using a Leica DM 750 optical
microscope.

The primary microscopic characteristics at the level of the artery were as follows: recording
atherosclerosis and mediocalcinosis. We also recorded data on the internal elastic lamina, vasa vasorum,
the presence or absence of the inflammatory infiltrate in the arterial wall. In as far as the vein was
concerned, we monitored the following parameters: the size of the vein, the aspect of the vein wall, the
presence of inflammatory cells in the wall.

The statistical analysis was done using the medical statistics software SPSS (version 13.0) and
Microsoft Excel. The data were statistically processed using the Shapiro-Wilk test. The outcome of this test
influenced the choice of the Mann-Whitney U-test, the quantitative univariate ANOVA analysis, namely the
analysis of the post-hoc multiple comparison (Bonferroni test), the Chi-Square test, monitoring the p-
value with a significance threshold set at p = 0.05 alpha.
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Results

In this study we examined 60 arterial and venous segments. Of the intimal plaques, 35 were
arranged circumferentially and 25 were located in the arterial wall. According to the Stary classification, 3
arterial segments showed atherosclerotic plaque type 4, 6 type 54, 25 type 5B, 14 type 5C, 12 type 6. In
83.45% of the artery segments examined, the internal elastic lamina was broken. We found a positive
association between the degree of stenosis of the popliteal artery and the changes in the internal elastic
lamina (p = 0.029). The vasa vasorum of the adventitia were narrowed by endothelial proliferation in
93.3% of the arterial segments examined. We found a positive association between the degree of arterial
stenosis and the changes in the vasa vasorum of the arterial adventitia (p = 0 .. 025). The media was
invaded by the atheromatous process in 40 (66.6%) of the segments, with the muscle fibres degenerating
and disappearing. Calcium deposits appear, which sometimes make large portions of the artery as hard as
bone. Other changes in the arterial wall were: the presence of inflammatory cells in 25 (41.6%) of the
arterial segments examined.

Vein wall thickening by hypercollagenization of all layers alternating with areas of atrophy of the
circular and longitudinal smooth muscle was present in 33 (55%) of the segments. Other changes in the
venous segments examined included: hyperaemia with capillary proliferation in the adventitia in 34
(56.6%) of the popliteal vein segments examined. Vasa vasorum were found in the venous adventitia in 34
(56.6%) of the vein segments examined. Old multichannel thrombosis with fibrous organized thrombus
was found in 11 (18.3%) of the segments examined. The round-cell inflammatory infiltrate was observed
in 3 (5%) of the segments. In one of the vein segments we found lipid deposits in the intima of the
popliteal vein.

We found no statistically significant association between the degree of stenosis of the popliteal
artery and age (p = 0.072). We also found no statistically significant association between the change in
size of the popliteal vein and age (p = 0.08). However, we found an indirect linear correlation between the
blood glucose level and the degree of arterial stenosis (p = 0.003). We found no statistically significant
association between the blood glucose levels and the changes in the venous calibre in the segments
examined (p = 0.801). An inverse linear correlation was found between cholesterol levels and the degree
of arterial stenosis (p = 0.001), as well as an association between cholesterol levels and the venous calibre
(p=0.012).

A positive association was also found between the degree of arterial stenosis and venous wall
thickening (p = 0.045).

Discussions

The current study demonstrates an association between the histopathological changes in a
segment of artery and vein in a group of subjects with thigh amputation due to advanced atherosclerotic
peripheral arterial disease.

Even if in the surgical practice there is a relatively high frequency of amputations, the arterial and
venous histopathological changes associated with a possible amputation of the limbs impaired by the
atherosclerotic peripheral arterial disease remain unexplored. We could find no previous studies on the
venous and arterial histopathological changes in amputated limbs, only studies on the histopathological
changes in peripheral blood vessels.

Conclusions

e Arterial and venous histopathological lesions were found in most of the vascular segments of the
amputated limbs examined.

o There is a positive association between the atherosclerotic changes in the arteries and the
changes in the venous wall.

e The occurrence of arterial vasa vasorum with a tendency to revascularize the venous adventitia
could account for the interrelation existing between arterial and venous changes in
atherosclerosis.
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¢ Blood levels of glucose and cholesterol were predictors for arterial changes.

General conclusions

6. The atherosclerotic peripheral arterial disease predisposes to deep vein thrombosis, and the risk
increases as the disease progresses.

7. The risk factors for atherosclerosis increase the risk of deep vein thrombosis by decreasing the
popliteal vein velocity both at rest and in reactive hyperaemia.

8. The common factor of the association between the atherosclerotic peripheral venous changes and
the arterial changes is endothelial dysfunction.

9. The known risk factors for atherosclerosis contribute to both arterial and venous dysfunction.

10. Future studies are needed to clarify the nature of this association, its implications on disease
progression, and to assess the opportunities of its preventive and therapeutic use in the medical
practice.

Originality and innovative contributions of the thesis

This study aims to provide information on the connection between the atherosclerotic peripheral
arterial disease and the chronic venous disease. One contribution of the study is that it demonstrated the
involvement of the atherosclerotic peripheral disease in the occurrence of changes in the peripheral
venous system, both by ultrasound measurements and by histopathological analysis of venous segments.
Another contribution of the thesis is that it showed arterial vascular endothelium changes in patients with
chronic venous insufficiency by ultrasound measurements.

The thesis contributes to the understanding and integrative coverage of the pathology associated to
the arterial and venous pathology, highlighting similar changes and pathological processes in the
atherosclerotic arterial pathology and venous pathology, and respectively the chronic venous
insufficiency.



