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Ce nu este cunoscut, deocamdata, la subiectul abordat

La momentul actual, nu este clar care din modificarile his-
topatologice ale peretelui venos sunt primare si/sau secunda-
re, si care dintre aceste modificari ar putea fi definite ca factori
declansatori ce conduc la aparitia varicelor.

Ipoteza de cercetare

Studierea modificarilor histopatologice si imunohistochim-
ice ale peretelui venos prezente de-a lungul unei singure vene
safene dilatate varicos si/sau la diferite etape evolutive ale
bolii ar putea aduce contributii la intelegerea patogeniei bolii
venoase cronice.

Noutatea adusa literaturii stiintifice din domeniu

La etapele initiale ale bolii varicoase modificarile histopa-
tologice includ hipertrofia si hiperplazia celulelor musculare
netede ale tunicii medii, precum si ingrosarea peretelui venos
din contul hiperplaziei intimale. Se pare ca un rol primordial
in patogenia bolii ii revine celulei musculare netede vascu-
lare, prezenta sub forma de doua fenotipuri: (1) contractil, cu
citoplasma bogata In miofilamente si (2) secretor de colagen,
elastina, proteoglicani.

Rezumat

Introducere. Boala varicoasa sau boala venoasa cronica
poate afecta toate segmentele sistemului venos, dar interesea-
za cu precddere sistemul venei cave inferioare. Mai frecvent, le-
ziunile afecteaza venele superficiale ale membrelor inferioare.
Desi, au fost publicate numeroase lucrari asupra modificarilor
morfologice ale venelor afectate de boala varicoas3, este inca
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What is not known yet, about the topic

At the current moment, it is not clear which histopathologi-
cal changes of the venous wall are primary and/or secondary,
and which of these changes could be defined as trigger factors
that lead to varicose veins.

Research hypothesis

Study of the histopathological and immunohistochemical
changes of the venous wall present along a single varicose
saphenous vein and/or at various evolutionary stages of the
disease could contribute to understanding the pathogenesis of
the chronic venous disease.

Article’s added novelty on this scientific topic

At the initial stages of varicose disease the histopathologi-
cal changes include hypertrophy and hyperplasia of smooth
muscule cells of the media, as well as thickening of the venous
wall due to intimal hyperplasia. It appears that primordial role
in the pathogenesis of the disease lies on the vascular smooth
muscle cell present in the form of two phenotypes: (1) contrac-
tile, with cytoplasm rich in myofilaments and (2) synthe-tic,
that secrete collagen, elastin, and proteoglycans.

Abstract

Introduction. Varicose disease or chronic venous disease
may affect all segments of the venous system but particularly
affects the system of the inferior vena cava. More frequently,
the lesions affect superficial veins of the lower limb. Although
there were published numerous works about morphological
modifications of veins affected by the varicose disease it is still
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neclar care este succesiunea acestor leziuni si cum contribuie
la aparitia varicelor. Scopul acestui studiu a fost de a clarifica
schimbarile histopatologice si imunohistochimice prezente
de-a lungul unei vene safene dilatate varicos si in venele safene
la diferite etape evolutive ale bolii venoase.

Material si metode. Drept obiect de sudiu au servit ve-
nele safene dilatate varicos, inlaturate chirurgical in cadrul
safenectomiilor. Materialul postoperator a fost colectat de la
8 pacienti cu varsta cuprinsa intre 19 si 68 de ani, internati
pentru tratament chirurgical in sectia de chirurgie vasculara
a SCR ,Timofei Mosneaga” din Chisindu. Conform clasificarii
CEAP a bolii venoase cronice, lotul de pacienti a fost divizat in
doud grupuri: sublotul 1 - 5 pacienti in stadiile clinie CEAP, ,,
sublotul 2 - 3 pacienti in stadiile clinice CEAP, . Venele vari-
coase au fost fixate In formalina neutra, incluse 1n parafina si
colorate prin metode de colorare uzuale, specifice si imuno-
histochimice.

Rezultate. Modificarile histopatologice ale peretelui venos
(sublot 1) au cuprins ingrosarea mediei si intimei din contul
hipertrofiei si hiperplaziei celulelor musculare netede, atat la
nivel subendotelial, cat si in tunica medie. Cresterea compo-
nentei fibrilare colagenice a fost asociata cu cresterea compo-
nentei fibrilare elastice. Venele sublotului 2 aveau intima si me-
dia ingrosate datorita prezentei colagenului in cantitati mari.
Fasciculele de miocite ale mediei au fost fragmentate si inlocui-
te de fibrele de colagen in exces. Sublotul 2 a prezentat, de ase-
menea, detasarea endoteliului si inlocuirea stratului endotelial
cu fibre de colagen. Adventicea, la randul sau, a prezentat un
numadr impunator de vase ale microcirculatiei (vasa vasorum).

Concluzii. In stadiile clinice incipiente ale bolii venoase
cronice (sublot 1) predomina hiperplazia si hipertrofia celu-
lelor musculare netede ale mediei. in stadiile clinice avansate
(sublot 2) se declanseaza un proces de fibrozare a mediei si
intimei (fleboscleroza); denudarea endoteliului conduce, de
obicei, la formarea trombilor in lumenul venei (tromboflebi-
td), iar densitatea microcirculatiei la nivelul adventicei creste
odata cu avansarea bolii.

Cuvinte cheie: boalda venoasa cronica, vene varicoase,
vene safene, microcirculatie.

Introducere

Bolile venoase au o incidenta de 20-50% in randurile po-
pulatiei adulte, reprezentdnd una dintre cele mai frecvente
probleme de sanatate la nivel mondial [1-3]. Conform trata-
telor de chirurgie [4, 5], boala venoasa cronica (1. engl. chro-
nic venous disease) este un termen care cuprinde modificarile
functionale si/sau morfologice ale sistemului venos, de la mo-
dificari fara impact fiziopatologic (teleangiectazii sau vene ,in
panza de pdianjen”) pana la modificari severe (ulcer venos).

Intre afectiunile vasculare periferice, boala venoasa croni-
ca este o afectiune a carei severitate a fost mult timp si Inca
este subestimatd. Boala venoasa cronica este definita diferit:
unii autori [4] o definesc ca o afectiune cronica, caracteriza-
td printr-un proces de degenerare a peretelui venos, altii [6,
7] - ca o boala inflamatorie cronica, determinata de actiunea
persistenta si constanta a hipertensiunii venoase, cu impact

MJHS 17(3)/2018

unclear what is the succession of lesionss and how they contri-
bute to the development of varicose veins. The purpose of the
current research was to clarify histopathological and immuno-
histochemical modifications prezent along a single saphenous
vein or in the saphenous veins at various evolutionary stages
of the venous disease.

Material and methods. As object of studying served the
varicose saphenous veins surgically removed during saphenec-
tomy. Postoperative material was collected from eight patients
aged from 19 to 68 years and admitted for surgical treatment
at the Department of vascular surgery of “Timofei Mosneaga”
Republican Clinical Hospital, Chisinau, Republic of Moldova.
According to CEAP classification of the chronic venous disease,
the patients were divided in two subgroups: subgroup 1 - five
patients at clinical stages CEAP, , and subgroup 2 - three pa-
tients at clinical stages CEAP, . The varicose veins were fixed
in formalin, embedded in paraffin and stained using routine,
special and immunohistochemical staining methods.

Results. Histopathological modifications of venous wall
(subgroup 1) comprise thickening of media and intima due
to the hypertrophy and hyperplasia of smooth muscle cells
both of subendothelium layer and media. Increasing fibrillar
collagen components was associated with increasing fibrillar
elastic components. Veins of subgroup 2 had thick media and
intima because of presence of large amount of collagen. Sub-
group 2 showed detachment of endothelium and it replace-
ment with fibres of collagen. Adventitia, in turn, presented a
large number of microcirculatory vessels (vasa vasorum).

Coclusions. At the incipient clinical stages of the chronic
venous disease predominate the hypertrophy and hyperplasia
of smooth muscle cells of the media. At the advanced stages a
process of sclerosis of media and intima starts (phlebosclero-
sis). Endothelium detachment leads to the thrombus formati-
on in the venous lumen (thrombophlebitis), but the intensity
of microcirculation at the level of adventitia increases toge-
ther with the evolution of the disease.

Key words: chronic venous disease, varicose veins, saphe-
nous veins, microcirculation.

Introduction

Venous diseases have an incidence of 20-50% among adult
population, representing one of the most common health pro-
blems in the world [1-3]. According to surgical tractates [4, 5],
chronic venous disease is a term that includes functional and/
or morphological modifications of the venous system, from
modifications without pathophysiological impact (telangiect-
asias or spider veins) to severe modifications (venous ulcer).

Among peripheral vascular affections, chronic venous dis-
ease is a condition which severity was for a long time and is
still underestimated. The chronic venous disease is defined
differently: some authors [4] define it as a chronic condition
characterized as a process of degeneration of the venous wall,
others [6, 7] - as a chronic inflammatory disease caused by
persistent and constant venous hypertension, with a direct
impact on the morphological formations of the venous wall.



direct asupra formatiunilor morfologice din componenta pe-
retelui venos.

Procesul degenerativ sau inflamator al peretelui venos
ar explica aparitia dilatatiilor venoase permanente la nivelul
venelor superficiale (epifasciale) ale membrelor inferioare,
cu un traiect caracteristic sinuos si/sau ampular, numite in
literatura de specialitate varice. Aceste dilatatii venoase sunt
insotite de alterari parietale si de tulburari de hemodinamica
venoasa [8-11]. Din punct de vedere clinic, exista patru stadii
ale afectarii venoase, caracterizate de elemente clinice parti-
culare (de la minore si tranzitorii, la severe si permanente):

» Stadiul I, numit prevaricos, insotit de picioare grele ca de
plumb, crampe predominant nocturne, furnicaturi, sen-
zatia de arsura la picioare sau senzatia de picior obosit;

» Stadiul Il - apar varice pe traiectul venelor (vene varicoa-
se), asociate cu edem in regiunea gleznei;

= Stadiul 1] este insotit de modificari la nivelul pielii (pig-
mentare, eczeme);

» Stadiul 1V se asociaza cu lipodermatoscleroza, atrofie
alba si ulcere venoase.

Conform clasificarii CEAP (Clinic3, Etiologica, Anatomica si
Patologicd) [12-14], clasificare larg raspandita a bolii venoase
cronice, clinicii bolii In cauza i se disting urmatoarele stadii:
C, - fara modificdri vizibile sau palpabile de boald venoasa, C,
- teleangiectazii (<1mm) si/sau vene reticulare (1-3 mm), C,
- vene varicoase (>3mm), C,- edem, C, - modificari cutanate
si subcutanate (C,, - pigmentare sau exema; C,, - lipodermato-
scleroza sau atrofie alba), C,- ulcer venos vindecat, C,- ulcer
venos acut. Clasificarea etiologicd a bolii venoase cuprinde: E_
- congenital3, E - primard, E_- secundara (posttrombotica),
E - fard cauzd venoasad identificata. Clasificarea anatomica in-
clude: A_- vene superficiale, Ap - vene perforante, A, - vene
profune (1. engl. deep veins), A - fara identificarea sediului
venos. Si, In cele din urm3, clasificarea patologica inglobeaza:
P - reflux, P - obstructie, P_ - reflux si obstructie, P - fara
modificari fiziopatologice stabilite.

Sub aspect histopatologic, modificari morfologice micro-
scopice 1n cazul bolii venoase cronice [6, 15-27] sunt locali-
zate la nivelul celor trei tunici ale peretelui venos (intima, me-
die, adventice) si intereseaza, mai frecvent, vena safena mare.
Desi, au fost publicate numeroase lucrari asupra modificarilor
morfologice ale venelor afectate de boala varicoasa, este inca
neclar care este succesiunea acestor leziuni si cum contribu-
ie la dezvoltarea insuficientei venoase cronice. De asemenea,
particularitatile moleculare ale venelor varicoase au fost foar-
te putin studiate, iar cunostintele iIn domeniu sunt lacunare.

Scopul acestui studiu a fost de a clarifica schimbarile histo-
patologice si imunohistochimice prezente de-a lungul unei
vene safene dilatate varicos si in venele safene la diferite etape
evolutive ale bolii venoase, precum si modificarile microcir-
culatiei peretelui venos (vasa vasorum) in cazul bolii venoase
cronice. Din informatiile pe care le avem, studii prin biopsii
multiple etajate din venele varicoase sunt foarte putine si cu
concluzii inca in dezbatere.

Material si metode
Drept obiect de studiu au servit venele safene dilatate va-
ricos, inlaturate chirurgical in cadrul safenectomiilor (prin
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The degenerative or inflammatory process of the venous
wall would explain the occurrence of permanent venous dila-
tions in the superficial (epifascial) veins of lower limb with a
characteristic sinuous and/or ampullary trajectory called in
the specialized literature varices. These venous dilations are
accompanied by parietal alterations and venous hemodynam-
ic disorders [8-11]. From a clinical point of view, there are four
stages of venous disease characterized by particular clinical
features (from minor and transient to severe and permanent):

= Stage I, called prevaricos, is accompanied by heavy legs,

predominant nocturnal leg cramps, tingling, burning
sensation or tired legs feeling;

= Stage Il - varices appear along the veins (varicose veins)

associated with edema in the ankle region;

= Stage 11l is accompanied by skin changes (pigmentation,

eczema);

= Stage 1V is associated with lipodermatosclerosis, white

atrophy and venous ulcers.

According to CEAP classification (Clinical, Etiological, Ana-
tomical and Pathological) [12-14], a widespread classification
of the chronic venous disease, the following clinical stages
are distinguished: C; - no visible or palpable changes of the
venous disease, C, - telangiectasia (<1 mm) and/or reticular
veins (1-3 mm), C, - varicose veins (>3 mm), C, - edema, C,
- skin and subcutaneous changes (C,, - pigmentation or ec-
zema, C,, - lipodermatosclerosis or white atrophy) C, - healed
venous ulcer, C, - acute venous ulcer. Etiological classification
of venous disease comprises: E_- congenital, E -primary, E_-
secondary (post-thrombotic), E_ - no identified venous cause.
Anatomical classification includes: A - superficial veins, Ap
- perforator veins, A, - deep veins, A - without venous site
identification. And finally, the pathological classification com-
prises: P_- reflux, P - obstruction, Pm - reflux and obstruc-
tion, P_ - without established pathophysiological changes.

In histopathological terms, microscopic morphological
changes in the chronic venous disease [6, 15-27] are localized
at the level of the three venous (intima, media, adventitia) tu-
nics and more frequently concern with great saphenous vein.
Although, many works have been published on the morpho-
logical changes of varicose veins, it is still unclear what the
succession of these lesions is, and how they contribute to the
development of chronic venous insufficiency. Also, the molec-
ular particularities of the varicose veins have been very little
studied and the knowledge in the field is incomplete.

The purpose of this study was to clarify the histopathologi-
cal and immunohistochemical changes present along a single
varicose saphenous vein and in the saphenous veins at vari-
ous evolutionary stages of venous disease, as well as changes
of microcirculation (vasa vasorum) in chronic venous disease.
From the information we have, multiple patch biopsy studies
in the varicose veins are very few and with conclusions yet un-
der discussion.

Material and methods

As an object of studying served the varicose saphenous
veins, surgically removed during the stripping saphenectomy:.
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stripping). Materialul postoperator a fost colectat de la 8 paci-
enti cu varsta cuprinsa intre 19 si 68 de ani, internati pentru
tratament chirurgical in sectia de chirurgie vasculara a SCR
,Timofei Mosneaga” in lunile martie-aprilie 2017. Pacientii
au fost familiarizati cu investigatiile ce urmeaza si au semnat
acordul informat. Studiul a fost avizat de Comitetul de Eti-
ca a Cercetdrii al USMF ,Nicolae Testemitanu”, nr. 30/32 din
29.05.2014.

Materialul biologic a fost fixat In formalina neutra de 10%
pentru 24 de ore. Fiecare vena safena inlaturata prin strip-
ping a fost sectionata In segmente a cate 1 cm lungime care,
ulterior, au fost incluse in parafina. Din fiecare bloc de para-
find s-au realizat sectiuni de 3 um grosime, care s-au montat
pe lame histologice uzuale si pe lame silanate, ce asigura o
adeziune superioara in cazul coloratiilor imunohistochimice.
Pentru studierea structurii microscopice a venelor safene si
modificarilor histopatologice in caz de boala varicoasa s-au
folosit metode histologice de colorare uzuala (hematoxilina-
eozinad), coloratii speciale si coloratii imunohistochimice. Sec-
tiunile initiale ale fiecarui bloc de parafina au fost colorate
cu hematoxilina-eozing, cele de mijloc - cu coloratii speciale
(tricromd Masson, orceina si impregnatie argentica Gomori),
iar cele aditionale au fost colorate imunohistochimic cu anti-
CD34 si anti-aSMA (Qbend10 si respectiv, 144, Dako, Glostrup,
Danemarca). Studiul histopatologic si imunohistochimic a
fost realizat in cadrul Centrului de Cercetari in Angiogeneza
a Universitatii de Medicina si Farmacie ,Victor Babes” din Ti-
misoara, Romania.

Examinarea microscopica si obtinerea imaginilor a fost
efectuata cu microscopul Nikon Eclipse E800, folosind ocularul
de 4x si obiectivele de 4x, 10x, 20x si 40x. Cele mai semnifica-
tive imagini au fost preluate cu ajutorul unei camere digitale.

Numarul total de obiecte confectionate si studiate (prepa-
rate microscopice si imunohistochimice) a fost de 282.

Rezultate

Lotul de studiu a fost constituit din 8 pacienti cu boala ve-
noasa cronica: 5 pacienti - in stadiul clinic Il sau CEAP, , (sublot
1), 3 pacienti - in stadiile clinice IlI-IV sau CEAP,  (sublot 2).

Imaginea morfologica a peretelui venos al venei safene
mari In cazul stadiului clinic I sau CEAP, , (sublot 1) in colora-
tia standart HE a pus in evidentd media ingrosata (Figura 1a),
a carei grosime a devenit predominanta comparativ cu celelal-
te tunici ale peretelui venos. Pe circumferinta vasului ingrosa-
rea mediei a fost, de cele mai dese ori, uniforma, fiind, in unele
cazuri, ingrosata neuniform.

Coloratiile tricroma Masson, orceina si impregnatia ar-
gentica Gomori au permis evaluarea tesutului conjunctiv. Hi-
pertrofia mediei, dar si a intimei au fost insotite de o crestere
minima sau moderatd a matricei conjunctive fibrilare si nefi-
brilare. Fibrele de colagen, interpuse intre celulele musculare
netede ale mediei, au format cordoane si fascicule (Figura 1d).
Cresterea componentei fibrilare colagenice a fost asociata cu
cresterea componentei fibrilare elastice. Numarul mare de
fibre elastice hiperplaziate au format lamele (cu aspect de li-
mitantd) la limita dintre medie si adventice, iar in grosimea
tunicii medii fibrele elastice hiperplaziate au avut un aspect
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The postoperative material was collected from eight patients
aged from 19 to 68 years admitted for surgical treatment at
the Department of vascular surgery of “Timofei Mosneaga”
Republican Clinical Hospital, Chisinau, Republic of Moldova,
during March-April 2017. Patients were familiar with the fol-
lowed investigations and signed the informed consent. The
study has been approved by the Ethics Committee of Nicolae
Testemitanu State University of Medicine and Pharmacy, no.
30/32 0f 29.05.2014.

The biological material was fixed in 10% neutral formalin
for 24 hours. Each saphenous vein removed by stripping was
cut into segments of 1 cm long and subsequently embedded in
paraffin. From each paraffin block there were sectioned slices
ranging 3 um in thickness, which were mounted on usual his-
tological slides, and also on silanized slides providing superior
adhesion for immunohistochemical stains. To study the micro-
scopic structure of the saphenous veins and histopathological
changes in case of varicose disease, the routine (hematoxylin-
eosin), special and immunohistochemical staining methods
were used. The initial sections of each paraffin block were
stained with hematoxylin-eosin, the middle ones - with special
stains (Masson's trichrome, orcein staining and Gomori's sil-
ver impregnation), and the additional ones were immunohis-
tochemically stained with anti-CD34 and anti-aSMA (@Qbend10
and 1A44, respectively, Dako, Glostrup, Denmark). The histo-
pathological and immunohistochemical study was conducted
at the Angiogenesis Research Center of “Victor Babes” Univer-
sity of Medicine and Pharmacy, Timisoara, Romania.

Microscopic examination and image acquisition was per-
formed with the Nikon Eclipse EB00 microscope, using the 4x
eyepiece and 4x, 10x, 20x, and 40x lenses. The most signifi-
cant images were taken with a digital camera.

The total number of objects made and studied (microsco-
pic and immunohistochemical preparations) was 282.

Results

The study group consisted of 8 patients with chronic veno-
us disease: 5 patients in clinical stage I or CEAP, , (subgroup
1), 3 patients - in clinical stages IlI-IV or CEAP, , (subgroup 2).

The morphological image of the venous wall of the great
saphenous vein in the clinical stage Il or CEAP, , (subgroup 1)
in HE standard staining revealed the thickened media (Figure
1a), the thickness of which became predominant compared
to the other venous wall tunics. On the circumference of the
vessel the thickening of the media was most often uniform,
being sometimes thickened unevenly. Masson’s trichrome,
orcein staining and GOomori's silver impregnation allowed
for connective tissue evaluation. Hypertrophy of both media
and intima were accompanied by a minimal or moderate in-
creasing of fibrillar and non-fibrillar connective tissue matrix.
Collagen fibers interposed between the smooth muscle cells
of the media formed cords and bundles (Figure 1d). The in-
creased fibrillar collagen component was associated with the
increased fibrillar elastic component. The large number of
hyperplastic elastic fibers formed lamellae (with limiting as-
pect) at the border between the media and adventitia, and in
the thickness of the media the hyperplastic elastic fibers had



fragmentat (Figura 1e). Fibrele reticulare (colagenul tip III),
cu distributie diferita, au fost depistate In membrana bazala
subendoteliala si in tunica medie, in jurul celulelor musculare
netede (Figura 1f).

Folosind marker-ul celulelor mioepiteliale, actina specifica
muschiului neted, a fost posibila evaluarea celulelor muscula-
re netede din grosimea peretelui venos. Sublotul 1 a prezentat
hiperplazia si hipertrofia celulelor musculare netede la nivel
subendotelial si la nivelul mediei. La nivel subendotelial actina
avea o distributie heterogena, perpendicular pe medie, in timp
ce la nivelul mediei prezenta o dispozitie concentrica in jurul
lumenului (Figura 1b).

Endoteliul vascular a fost evidentiat imunohistochimic cu
anticorpi monoclonali CD34, care au reliefat endoteliul intact
al intimei si endoteliul vaselor (Figura 1c) din adventice (vasa
vasorum).

Imaginea morfologica a peretelui venos in cazul stadiilor
clinice IlI-1V sau CEAP,  (sublot 2) a atestat atat media, cat si
intima Ingrosate (Figura 2a), Ingrosare datorata prezentei co-
lagenului in cantitati mari (Figura 2d). Fasciculele de miocite
ale mediei au fost subtiate si fragmentate in insule (Figurile
2b si 2c) sau inlocuite de fibrele de colagen in exces. Alaturi
de fibrele de colagen in exces au fost depistate si fibre elastice
hiperplaziate.

In acelasi timp, in sublotul 2 a fost observati detasarea
endoteliului intimei (Figura 2f) si Inlocuirea stratului endo-
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a fragmentary appearance (Figure 1e). Reticular fibers (type
III collagen) with different distribution were detected in the
subendothelial basal membrane and in the media around the
smooth muscle cells (Figure 1f).

Using actin smooth muscle antibody, a myoepithelial cells
marker, it was possible to evaluate the smooth muscle cells
from the venous wall thickness. Subgroup 1 showed hypertro-
phy and hyperplasia of smooth muscle cells at the subendo-
thelial layer and media. At the subendothelial layer, the actin
had a heterogeneous distribution, perpendicular to the media,
while at the media there was a concentric disposition around
the lumen (Figure 1b).

The vascular endothelium was stained immunohistochem-
ically with CD34 monoclonal antibodies, which revealed the
intact endothelium of the intima and the endothelium of the
vessels (Figure 1c) of the adventitia (vasa vasorum).

The morphological image of the venous wall in the clinical
stages III-1V or CEAP, . (subgroup 2) attested both media and
intima thickened (Figure 2a), thickening due to the presence
of large amounts of collagen (Figure 2d). Fascicles of myocytes
of the media were thinned and fragmented into islands (Fig-
ures 2b and 2c) or replaced by excess collagen fibers. Along
with excess collagen fibers the hyperplastic elastic fibers were
also detected.

At the same time, in the subgroup 2 the endothelial desqua-
mation was observed (Figure 2f) and replacement of the en-

Fig. 1 Imaginea morfologica a peretelui venos al venei safene mari in stadiul clinic Il sau CEAP, , (a) hiperplazia mediei (HE, x2,5); (b)
hiperplazie musculara cu colagenizare minima (Anti-aSMC, x2,5); (c¢) Numeroase vasa vasorum in adventice (Anti-CD34, x2,5); (d) hiperplazia
fibrelor de colagen ale mediei, detaliu (Tricroma Masson, x10); (e) hiperplazie de fibre elastice, detaliu (Orceind, x10), (f) fibre reticulare in
tunica medie, detaliu (Impregnatie argentica Gomori, x20).

Fig. 1 The morphological image of the venous wall of the great saphenous vein in the clinical stage I or CEAP, , (subgroup 1): (a) hyperplasia of
media (HE, x2.5); (b) muscle hyperplasia with minimal fibrosis (Anti-aSMC, x2.5); (c) numerous vasa vasorum in the adventitia (Anti-CD34, x2.5);
(d) hyperplasia of collagen fibres of the media, detail (Masson's trichrom, x10); (e) hyperplasia of elastic fibres, detail (Orcein staining, x10); (f)
reticular fibres in the media, detail (Géméri's silver impregnation, x20).
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Fig. 2 Imaginea morfologica a peretelui venos al venei safene mari in stadiul clinic I1I-IV sau CEAP, : (a) hiperplazia intimei si mediei
(HE, x2,5); (b) miocite fragmentate (Anti-aSMC, x2,5); (c) miocite fragmentate, detaliu (Anti-aSMC, x10); (d) intima ingrosatd, marcata
colagenizare in intima si tunica medie, detaliu (Tricroma Masson, x10); (e) numeroase vasa vasorum in adventice (Anti-CD34, x2,5); (f)

descuamare endoteliala, detaliu (Anti-CD34, x20).

Fig. 2 The morphological image of the venous wall in the clinical stages IlI-1V or CEAP, ;: (a) hyperplasia of intima and media (HE,
x2.5); (b) fragmented myocytes (Anti-aSMC, x2,5); (c) fragmented myocytes, detail (Anti-aSMC, x10); (d) thickend intima, marked intimal
and media fibrosis, detail (Masson's trichrom, x10); (e) numerous vasa vasorum in the adventitia (Anti-CD34, x2,5); (f) endothelial
desquamation, detail (Anti-CD34, x20).

telial cu fibre de colagen. Denudarea endoteliald a condus la
formarea trombilor in lumenul vasului (tromboflebitad). Multi-
ple segmente de vena safend au prezentat trombi in lumenul
venos, unii dintre ei avand vase nou formate. Adventicea a pre-
zentat un numar impunator de vase ale microcirculatiei (vasa
vasorum) (Figura 2e).

Discutii

Studiul patogeniei bolii varicoase prezinta numeroase
lacune, desi de-a lungul timpului au fost emise numeroase
ipoteze sau teorii: parietald, valvulara si anastomotica [4, 5].
Teoria inflamatorie nu a gasit confirmatie in studiile recent
efectuate [28].

Actualmente, in raport fiziopatologic, este unanim recu-
noscut rolul insuficientei valvulare si a cresterii presiunii in-
travenoase, discutiile fiind axate, mai ales, pe stabilirea facto-
rului primordial in declansarea dilatarii venoase.

Modificarile histopatologice si imunohistochimice la nivelul
venelor safene dilatate varicos pot fi rezumate la urmatoarele:

1) hipertrofie musculara tranzitorie la nivelul tunicii me-

dii, urmata de atrofie si Inlocuirea progresiva a celulelor
musculare netede cu fibre de colagen;

2) Ingrosarea peretelui venos din contul hiperplaziei inti-

male;

3) descuamarea endoteliala;

4) formarea fibrelor elastice groase sub forma de limitanta

la hotarul dintre medie si adventice;

dothelium with collagen fibers. Endothelial denudation led to
the thrombus formation in the lumen of the vessel (thrombo-
phlebitis). Several saphenous vein segments showed thrombi
in the venous lumen, some of them having newly formed ves-
sels. Adventitia has presented an impressive number of ves-
sels of microcirculation (vasa vasorum) (Figure 2e).

Discussion

The study of the pathogenesis of varicose disease has many
gaps, although many hypotheses or theories have been issued
over time: parietal, valvular and anastomotic [4, 5]. Inflamma-
tory theory did not find confirmation in recent studies [28].

Currently, with reference to the pathophysiology, the role
of valvular insufficiency and increased intravenous pressure
is unanimously recognized, the discussions being mainly fo-
cused on establishing the primary trigger factor of the venous
dilation.

Histopathological and immunohistochemical changes in
the varicose saphenous veins can be summarized as follows:

1) transient muscular hypertrophy of the media, followed

by atrophy and progressive replacement of venous
smooth muscle cells with collagen fibers;

2) thickening of the venous wall due to the intimal hyper-

plasia;

3) desquamation of the endothelial layer;

4) formation of thick elastic fibers at the border between

media and adventitia;



5) cresterea numarului de vase ale microcirculatiei in ad-
ventice.

Modificari similare au fost depistate in grefele venelor sa-
fene folosite pentru by-pass-ul coronarian [20, 29]. Hiperpla-
zia intimalad pare a fi rezultatul unui proces de proliferare a
fibroblastelor si celulelor musculare netede ale mediei. Hiper-
plazia intimei demonstreaza deviatii insemnate nu numai in
diferite vene dar si de-a lungul unei singure vene safene [21,
29]. Fleboscleroza sau fibroza intimala reprezinta o ingrosare
fibroasa a intimei si a stratului intern al tunicii medii, in care
separarea clara dintre intima si medie dispare. Dupa unii au-
tori, fleboscleroza este un fenomen obisnuit, mai ales la nive-
lul venelor safene, care poate fi explicata prin presiunea hi-
drostatica tnalta [21].

Caraspuns la cresterea hipertensiunii venoase, tunica me-
die reactioneaza, la Inceput, prin hiperplazia celulelor mus-
culare netede (mai ales, ale stratului circular), care, mai apoi,
sunt supuse unui proces de sclerozare. Celulele musculare
netede isi schimba fenotipul din contractil in unul de sinteza,
aceasta schimbare ar putea declansa un proces de fibrozare la
nivelul intimei si mediei [16, 17, 20, 26, 27].

Adventicea, tunica externa a vasului, a primit o atentie
conisiderabild in ultimii ani [15, 30]. Ea contine o populatie
heterogena de celule, un sistem nervos adrenergic, o retea lim-
fatica si vasa vasorum, o microcirculatie specializata, ce joaca
un rol major in biologia si patologia peretelui vasului. Daca pe-
retele vasului se Ingroasa, vasa vasorum se extind mai adanc
in media [30]. Exista o corelatie stransa intre extinderea va-
selor adventiceale si extinderea formarii neointimei. Intregul
proces pare a fi compus din 2 etape: (1) cresterea intimei in-
dependent de angiogeneza (angiogenesis-independent growth
of neointima), probabil condusa de proliferarea miocitelor ne-
tede ale mediei si (2) o crestere dependentd de angiogeneza
(angiogenesis-dependent growth of neointima). A doua etapa
se caracterizeaza prin extinderea vaselor din adventice 1n tu-
nica medie si intima vaselor.

Concluzii

1) In stadiile clinice incipiente ale bolii venoase cronice
predomina hiperplazia si hipertrofia celulelor musculare ne-
tede ale mediei, mai ales, ale stratului circular.

2) In stadiile clinice avansate procesul de fibrozare a medi-
ei declanseaza si un proces de fibroza intimala (fleboscleroza).

3) Modificarile histopatologice ale mediei se extind, mai
tarziu, asupra intimei si adventicei.

4) Denudarea endoteliului conduce la formarea trombilor
in lumenul venei (tromboflebita).

5) Densitatea microcirculatiei la nivelul adventicei creste
odata cu avansarea bolii venoase cronice.
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5) increasing number of microcirculatory vessels in the ad-
ventitia.

Similar changes have been detected in the saphenous vein
grafts used for coronary bypass [20, 29]. Intimal hyperplasia
appears to be the result of a proliferation process of fibro-
blasts and smooth muscle cells of the media. Intimate hyper-
plasia demonstrates significant deviations not only in differ-
ent veins, but also across a single saphenous vein [21, 29].
Flebosclerosis or intimal fibrosis is a fibrous thickening of the
intima and inner layer of the media, in which clear separation
between the intima and media disappears. According to some
authors, phlebosclerosis is a common phenomenon, especially
in the saphenous veins, which can be explained by the high
hydrostatic pressure [21].

As a result of increasing venous hypertension, the media
reacts initially with hyperplasia of smooth muscle cells (espe-
cially of the circular layer), which then are subjected to a pro-
cess of sclerosis. Smooth muscle cells switch from contractile
to synthetic phenotype, this change could trigger a process of
fibrosis in the intima and media [16, 17, 20, 26, 27].

Adventitia, the outer tunic of the vessel, has received a
considerable attention in the last years [15, 30]. It contains a
heterogeneous cell population, an adrenergic nervous system,
alymphatic network and vasa vasorum, a specialized microcir-
culation, which plays a major role in the biology and pathology
of the vessel wall. If the vessel wall thickens, the vasa vasorum
extend deeper into the media [30]. There is a close correlation
between the expansion of the vessels of the adventitia and the
extension of neointima formation. The whole process appears
to be composed of two stages: (1) angiogenesis-independent
growth of neointima, probably driven by the proliferation of
smooth myocytes of media and (2) angiogenesis-dependent
growth of neointima. The second stage is characterized by the
expansion of the vessels from the adventitia into the media
and intima.

Conclusions

1) At the initial clinical stages of chronic venous disease
predominate the hypertrophy and hyperplasia of smooth
muscle cells, especially of the circular layer.

2) At the advanced clinical stages the process of fibrosis of
the media triggers an intimal fibrosis (phlebosclerosis).

3) The histopathological changes of the media later extend
to intima and adventitia.

4) The endothelial desquamation leads to thrombus for-
mation in the vein lumen (thrombophlebitis).

5) The density of microcirculation at the level of the ad-
ventitia increases with the advancement of the chronic venous
disease.
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