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Ce nu este cunoscut, deocamdata, la subiectul abordat

Hipertensiunea portala in ciroza hepatica este cauzatd, in
primul rand, de cresterea rezistentei intrahepatice in urma
deregldrii arhitectonicii hepatice si formarii nodulilor de re-
generare. Ulterior, are loc cresterea volumului fluxului portal
sub actiunea substantelor vasoactive, care agraveaza sindro-
mul de hipertensiune portala si complicatiile lui. Deocamda-
t3, nu au fost elucidate pe deplin mecanismele fiziopatologice
care duc la agravarea modificarilor hemodinamicii portale in
ciroza hepatica si nu au fost definitivate cdile de corectie ale
acestor modificari.

Ipoteza de cercetare

Cunoasterea mecanismelor patofiziologice ale dezvoltarii
si progresarii hipertensiunii portale permit de a identifica cai
terapeutice noi pentru corectia modificarilor hemodinamicii
hepatice la pacientii cu ciroza hepatica.

Noutatea adusa literaturii stiintifice din domeniu

Articolul evalueaza datele literaturii raportate recent, care
se refera la fiziopatologia modificarilor hemodinamicii porta-
le si a optiunilor de tratament indreptat spre corectarea far-
macologica ale acestor modificari.

Rezumat

Introducere. Ciroza hepatica reprezinta cea mai frecven-
td cauza a hipertensiunii portale. Hipertensiunea portala este
un sindrom clinic definit prin cresterea patologica a presiunii
venoase portale. in cazul in care gradientul presiunii portale
(diferenta dintre presiunea din vena porta si vena cava infe-
rioard, cu valoarea normala sub 6 mmHg) creste peste 10-12
mmHg, are loc progresarea complicatiilor hipertensiunii por-
tale. Factorul principal in fiziopatologia hipertensiunii portale
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What is not known yet about the topic

Portal hypertension in liver cirrhosis is caused primarily
by increased intrahepatic resistance as a result of liver archi-
tectonics disturbance and formation of regenerative nodules.
Subsequently, increases portal flow volume under the action
of vasoactive substances, which worsens the portal hyperten-
sion syndrome and its complications. For now, have not been
fully elucidated pathophysiological mechanisms which leads
to advancing of portal hemodynamics changes in liver cirrho-
sis and have not been finalized the ways for correcting of these
changes.

Research hypothesis

The knowledge about the development and progression of
pathophysiological mechanisms of portal hypertension allow
to identify new therapeutic ways for correcting of hemodyna-
mic changes in patients with liver cirrhosis.

Article’s added novelty on this scientific topic

Article evaluates literature data reported recently, which
refers to the pathophysiology of portal hemodynamic changes
and treatment options directed to pharmacological correction
of these changes.

Abstract

Introduction. Liver cirrhosis is the most common cause of
portal hypertension. Portal hypertension is a clinical syndro-
me defined by a pathological increase in portal venous pre-
ssure. If the portal pressure gradient (the difference between
the pressure in the portal vein and inferior vena cava, with the
normal value <6 mmHg) increase >10-12 mmHg, complicati-
ons of portal hypertension progresses. The main factor in the



este rezistenta sporita la fluxul sanguin portal, care apare ca
urmare a modificarilor morfologice in bolile hepatice cronice.
Ulterior, are loc cresterea fluxului sanguin portal, ca urmare a
vasodilatatiei arteriolare splanhnice si a dezvoltarii circulatiei
hiperdinamice sistemice, care joaca un rol important si dra-
matic in mentinerea si agravarea sindromului de hipertensi-
une portala.

Material si metode. Au fost analizate publicatiile anilor
1986-2014 din baza de date PubMed, selectate prin cuvintele-
cheie: ciroza hepaticd, hipertensiune portala, hemodinamica
splanhnic3, fibrogeneza. Datele obtinute au fost, ulterior, sis-
tematizate si analizate.

Rezultate. Un numar mare de substante cu efect vasoactiv,
cum ar fi gastrina, monoxidul de azot, polipeptida intestinala
vasoactiva, colecistochinina, secretina si glucagonul sunt im-
plicate in reglarea hemodinamicii splanhnice si hepatice. Ce-
lulele endoteliale sinusoidale si celulele hepatice stelate sunt
implicate In reglarea fluxului sanguin sinusoidal, iar vasodi-
latatoarele potentiale, cum ar fi monoxidul de azot, endote-
lina-1 si tromboxanul A, joaca un rol important in echilibrul
vasodilatatie/vasoconstrictie si reprezinta o componenta im-
portanta a patofiziologiei cresterii presiunii portale in ciroza.

Concluzii. Pentru mentinerea fluxului necesar de sange si
a metabolismului normal intr-un ficat sanatos sunt implica-
te mai multe mecanisme homeostatice. In ciroza hepatica si
hipertensiunea portald, aceste mecanisme nu sunt in stare sa
raspunda adecvat cerintelor de modificare a hemodinamicii,
ceea ce duce la agravarea insuficientei hepatice si a sindromu-
lui de hipertensiune portala.

Cuvinte cheie: ciroza hepatica, hipertensiune portala, he-
modinamica splanhnic3, fibrogeneza.

Introducere

Cea mai frecventa cauza a hipertensiunei portale (HTP)
este ciroza hepatica care reprezinta stadiul final al bolilor
hepatice cronice. in ciroza hepatics, odati cu progresarea fi-
brozei si dezvoltarea nodulilor de regenerare, are loc modi-
ficarea arhitectonicii vasculare hepatice, cu diminuarea pa-
tului vascular intahepatic, care determina cresterea presiunii
venoase portale. HTP este responsabilad pentru cele mai grave
complicatii ale cirozei hepatice: hemoragiile digestive vari-
ceale, ascita, encefalopatia portosistemica, hipersplenismul,
sindromul hepatopulmonar, hipertensiunea portopulmonara,
gastropatia portal-hipertensiva, hipersplenismul, circulatia
hiperdinamica sistemica.

Sindromul de HTP se poate dezvolta in cazul in care he-
modinamica portald este alteratd din cauza afectiunilor care
pot deregla circulatia sanguina la nivel prehepatic, intrahe-
patic sau posthepatic. Dupa cum s-a mentionat mai sus, HTP
se intalneste cel mai frecvent in ciroza hepatica (>90%), iar
blocajul fluxului sanguin este predominant sinusoidal. Fac-
torul primordial al dezvoltarii HTP in ciroza hepatica este
rezistenta vasculara intrahepatica, care creste odata cu dimi-
nuarea spatiului vascular in urma dereglarii arhitecturii he-
patice.

Hemodinamica portald in ciroza hepaticd

pathophysiology of portal hypertension is increased resis-
tance to portal blood flow that occurs due to morphological
changes in chronic liver diseases. Subsequently, occurs the
increasing of portal blood flow as a result of splanchnic arte-
riolar vasodilatation and systemic hyperdynamic circulation
development, which plays an important and dramatic role in
maintaining and advancing of portal hypertension syndrome.

Material and methods. Were analyzed publications in
PubMed database, 1986-2014 years selected by keywords:
cirrhosis, portal hypertension, splanchnic hemodynamics, and
fibrogenesis. The obtained data were collated and analyzed.

Results. A large number of substances having a vasoactive
effect, such as gastrin, nitrogen monoxide, vasoactive intes-
tinal polypeptide, cholecystokinin, secretin and glucagon are
involved in the regulation of hepatic and splanchnic hemody-
namics. Sinusoidal endothelial cells and hepatic stellate cells
are involved in regulation of sinusoidal blood flow, but po-
tential vasodilators such as nitrogen monoxide, endothelin-1
and thromboxane A, play an important role in the balance of
vasodilatation/vasoconstriction and it is a major component
in the pathophysiology of portal pressure increasing in cir-
rhosis.

Conclusions. To maintain necessary blood flow and a nor-
mal metabolism in a healthy liver are involved several home-
ostatic mechanisms. In liver cirrhosis and portal hypertension
these mechanisms are not able to respond appropriately to
requirements of hemodynamics changes, which lead to advan-
cing of hepatic failure and portal hypertension syndrome.

Key words: cirrhosis, portal hypertension, splanchnic he-
modynamics, fibrogenesis.

Introduction

The most common cause of portal hypertension is liver cir-
rhosis which represents the final stage of chronic liver disease.
In liver cirrhosis, with fibrosis progression and development
of regenerative nodules, changes and the hepatic vascular ar-
chitectonics with the decreasing of intrahepatic vascular bed,
which increases the portal venous pressure. The portal hyper-
tension is responsible for the most severe complications of
liver cirrhosis: variceal gastrointestinal bleeding, ascites, por-
tosystemic encephalopathy, hypersplenism, hepatopulmonary
syndrome, porto-pulmonary hypertension, portal-hypertensi-
ve gastropathy, hypersplenism, hyperdynamic systemic circu-
lation.

Portal hypertension syndrome may develop if portal he-
modynamics is disturbed due to the diseases that can impair
blood circulation at prehepatic, intrahepatic or posthepatic
level. As mentioned above, portal hypertension occurs most
frequently in liver cirrhosis (>90%), and the blockage of blo-
od flow is predominantly sinusoidal. The primary factor in the
development of portal hypertension in liver cirrhosis is in-
trahepatic vascular resistance which increases simultaneous
with the decreasing of vascular space as a result of disturban-
ce liver architecture.
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Material si metode

Au fost analizate publicatiile anilor 1986-2014 din baza
de date PubMed (Serviciul Librariei Nationale de Medicina a
Institutului de Sanatate al Statelor Unite; US National Library
of Medicine, National Institute of Health), selectate prin cuvin-
tele-cheie: ciroza hepatica, hipertensiune portald, hemodina-
mica splanhnic3, fibrogeneza. Datele obtinute au fost, ulterior,
sistematizate si analizate. Dupa examinarea tuturor articole-
lor selectate, au fost alese cele care se refereau la fiziopatolo-
gia modificarilor hemodinamicii hepatice la pacientii cu ciroza
hepatica. Informatia obtinuta a fost sistematizata; apoi, au fost
prezentate principalele aspecte contemporane ale fiziopato-
logiei modificarilor hemodinamicii portale in ciroza hepatica.

Rezultate

Hemodinamica portald in conditii fiziologice

Alimentarea cu sange a ficatului este realizata prin inter-
mediul a doua surse (vena porta si artera hepatica) si i revi-
ne 25% din debitul cardiac. La persoanele sanatoase, 70% de
sange ajunge la ficat prin sistemul portal, iar 30% - prin artera
hepatica. Cu toate ca afluxul de sange prin artera hepatica e
mult mai mic decat prin vena portd, sangele arterial asigura fi-
catul cu peste 50% din necesarul de oxigen. In ciroza hepatic3,
ficatul este extrem de dependent de perfuzia arteriald, deoa-
rece odatd cu avansarea procesului cirotic, scade contributia
fluxului sanguin portal in perfuzia ficatului.

In conditii fiziologice, fluxul sanguin hepatic total este de
1200-1500 ml/min, dintre care, debitului portal ii revin 800-
1200 ml, iar celui din artera hepatica - in jur de 400 ml. Aflu-
xul sanguin hepatic prin sistemul venos si cel arterial este
reglat prin mecanisme reflexe care asigura un debit sanguin
constant. Viteza medie a fluxului sanguin in trunchiul venei
porte este de 17-27 cm/s.

Arhitectura microscopica a ficatului este dispusa in cor-
doane de celule hepatice radiate in jurul venei centrale. Trac-
tul portal consta dintr-o triada care contine o ramura a venei
porte, o arteriola hepatica si un canalicul biliar [1]. Lobulul fi-
catului, in cea mai mare masura, este format din hepatocite si
colangiocite. Ins3, in afard de aceste celule epiteliale, care sunt
foarte importante din punct de vedere functional si structural,
ficatul contine si alte celule de o importanta tot atat de majora:
celule endoteliale sinusoidale, celule Kupffer si celule hepati-
ce stelate. Hepatocitele reprezinta aproximativ 80% din masa
celulara totala a ficatului [2]. Hepatocitele exercita functiile
fiziologice esentiale, cum ar fi reglarea metabolismului glu-
cidic si lipidic, clearance-ul si inactivarea medicamentelor,
etanolului, diverselor toxine, hormonilor si substantelor vaso-
active. Una din cele mai importante functii ale hepatocitelor
este cea de sinteza a proteinelor plasmatice, inclusiv sinteza
albuminei, proteinei C reactive, fibrinogenului, complemen-
tului si a factorilor de coagulare. La pacientii cu insuficienta
hepaticd acutd sau cronicd, apoptoza hepatocitelor joacda un
rol important pentru insuficienta functiei metabolice [3]. In
cazul in care ficatul este expus substantelor hepatotoxice, cum
ar fi medicamentele si alcoolul, sau, in cazul hepatitei virale B
sau C, are loc activizarea fibrogenezei si initierea procesului
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Material and methods

Were analyzed publications of PubMed database 1986-
2014 years (National Bookshop Department of Medicine of the
United States Institute of Health, US National Library of Medi-
cine, National Institutes of Health), selected by keywords: cir-
rhosis, portal hypertension, splanchnic hemodynamics, fibro-
genesis. The obtained data were systematized and analyzed.
After the examination of all selected articles, were chosen
those which related to the pathophysiology of hepatic hemo-
dynamic changes in patients with liver cirrhosis. The informa-
tion obtained was systematized, and then were submitted the
main aspects of contemporary pathophysiology of portal he-
modynamic changes in liver cirrhosis.

Results

Portal hemodynamics in physiological conditions

Liver blood supply is achieved through two sources (the
portal vein and hepatic artery) and it rests 25% of cardiac
output. In healthy persons 70% of the blood reaches the li-
ver through the portal system, and 30% through the hepatic
artery. Although the blood flow through the hepatic artery is
much smaller than the portal vein, arterial blood provides the
liver over 50% of oxygen. In cirrhosis, liver is very much de-
pendent on arterial perfusion, because with the advancement
of cirrhotic process decreases the contribution of portal blood
flow volume in liver perfusion.

In physiological conditions the total liver blood flow volu-
me is 1200-1500 ml/min, of which 800-1200 ml rests to por-
tal flow and 400 ml rests to hepatic artery. The hepatic blood
flow through venous and arterial system is controlled by re-
flex mechanisms that ensure a constant blood flow. The mean
speed of blood flow in the portal vein trunk is 17 to 27 cm/s.

The microscopic architecture of the liver is arranged in
cords of radiated liver cells into the central vein. Portal tract
consists of a triad which contains a branch of the portal vein,
hepatic arteriole and a bile duct [1]. The hepatic lobule mostly
consists of hepatocytes and cholangiocytes. But besides these
epithelial cells that are important in terms of structural and
functional, liver contains other cells of great importance: sinu-
soidal endothelial cells, Kupffer cells and hepatic stellate cells.
The hepatocytes represent 80% of total cell weight of the liver
[2]. Hepatocytes exert essential physiological functions such
as regulation of carbohydrate and lipid metabolism, clearance
and inactivation of drugs, ethanol, various toxins, hormones
and vasoactive substances. One of the most important functi-
ons of hepatocytes is the synthesis of plasma proteins, inclu-
ding the synthesis of albumin, C-reactive protein, fibrinogen,
complement and coagulation factors. In patients with acute or
chronic liver failure, hepatocyte apoptosis plays an important
role for impaired metabolic function [3]. If the liver is exposed
to hepatotoxic substances such as drugs, alcohol or viral he-
patitis B or C, occurs the activation of fibrogenesis and begins
the cirrhotic process with the development of regenerative
nodules and hepatocellular failure [4, 5]. The altered metabo-
lic function of the liver is manifested by impaired degradation
of various vasoactive substances. This phenomenon is very
important for understanding the pathophysiology of systemic
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cirotic cu dezvoltarea ulterioara a nodulilor de regenerare si
a insuficientei hepatocelulare [4, 5]. Alterarea functiei meta-
bolice a ficatului se manifesta prin afectarea degradarii diferi-
tor substante vasoactive. Acest fenomen este foarte important
pentru intelegerea patofiziologiei hemodinamicii sistemice si
splanhnice in ciroza hepatica.

Celulele Kupffer reprezintda macrofagele ficatului si ele
constituie 80% din totalul de macrofage tisulare ale sistemu-
lui reticuloendotelial al corpului uman si circa 15% din totalul
de celule hepatice [2]. Celulele Kupffer au o importanta mare
pentru functia imuna a ficatului [6, 7]. In plus, celulele Kupffer
joaca un rol important in expresia citokinelor proinflamatorii,
cum ar fi factorul de necroza tumorala-a (TNF-a), interleuki-
na-1 (IL-1) si interleukina-6 (IL-6) [8]. Mai mult decat atét, ele
joacd un rol important in clearance-ul de endotoxine, in apa-
rarea de infectii microbiene si contribuie la producerea de NO
care, dupa cum se stie, reprezinta o substanta vasoactiva cu
efect vasodilatator [9].

Celulele hepatice stelate se afla in spatiul Disse si sunt in
strans contact cu hepatocitele si celulele endoteliale sinusoi-
dale. Ele sunt bogate in vitamina A si participa in depozitarea
hepatica de esteri ai retinilului [10]. Celulele hepatice stelate
sunt, de asemenea, implicate activ in fibrogeneza si In meta-
bolism. Ele sunt implicate in degradarea matricei, iar inhibi-
torul tisular al metaloproteinazei-1 (TIMP-1) s-a dovedit a fi
un factor important care contribuie esential la supravietuirea
celulelor hepatice stelate. Contracararea actiunii TIMP-1 poa-
te fi o tinta pentru tratamentul antifibrogenezic [11, 12]. Celu-
lele hepatice stelate poseda proprietati contractile importante
si ele joacd un rol deosebit 1n reglarea presiunii portale [13].
Astfel, asa agenti vasoactivi cum ar fi endotelina-1 (ET-1), an-
giotensina II si trombina, induc contractia celulelor hepatice
stelate [11, 13]. Deci, celulele hepatice stelate participa direct
la reglarea fluxului portal si, In cele din urm3, a presiunii por-
tale [14]. Acest fenomen este asociat si cu NO si CO, care induc
relaxarea celulelor hepatice stelate si, prin urmare, are loc re-
ducerea presiunii portale [11, 12].

Celulele endoteliale sinusoidale poseda functii fiziologice
extrem de specializate, deoarece acestea servesc in calitate de
sursa a mai multor substante bioactive [15]. Ele sunt implicate
in reglarea si productia de citokine proinflamatorii si peptide
vasoactive hemodinamic importante, inclusiv NO, endoteline-
le, prostanoizii si prostaglandinele [16, 17].

Avand 1n vedere cele expuse mai sus se, poate de concluzi-
onat ca diferite tipuri de celule hepatice sunt profund implica-
te in modificarile hemodinamice si In evolutia complicatiilor
extrahepatice ale bolilor grave ale ficatului. Astfel, afectarea
degradarii de catre hepatocite a substantelor vasoactive,
productia de vasodilatatoare in celulele hepatice stelate si in
celulele endoteliale sinusoidale, precum si afectarea functiei
imune si a clearance-ului legate de functia celulelor Kuppfer -
induc producerea citokinelor proinflamatorii si a substantelor
care joaca un rol important pentru dezvoltarea HTP si care
sunt direct implicate in fiziopatologia complicatiilor extrahe-
patice ale hemodinamicii. Pe de alta parte, cresterea presiunii
portale duce la deschiderea sunturilor porto-sistemice. Prin
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and splanchnic hemodynamics in liver cirrhosis.

The Kupffer cells represent the macrophages of the liver
and they are 80% of the total tissue macrophages of the re-
ticuloendothelial system of the human body, and about 15%
of total liver cells [2]. Kupffer cells have a great importance
for the immune function of the liver [6, 7]. In addition, Kupffer
cells have an important role in the expression of proinflam-
matory cytokines such as tumor necrosis factor-a (TNF-a),
interleukin-1 (IL-1) and interleukin-6 (IL-6) [8]. Moreover,
they play an important role in the clearance of endotoxins, in
the defense of microbial infections and in the production of
nitrogen monoxide (NO), which, as is known, is a vasoactive
substance, having a vasodilator effect [9].

The hepatic stellate cells are located in space of Disse and
they are in close contact with hepatocytes and sinusoidal en-
dothelial cells. They are rich in vitamin A and participate in
hepatic storage of retinyl esters [10]. Hepatic stellate cells are
also actively involved in fibrogenesis and metabolism. They
are involved in matrix degradation, and tissue inhibitor of me-
talloproteinase-1 (TIMP-1) proved to be an important factor
that has an essential contribution to the survival of hepatic
stellate cells. Counter action of TIMP-1 may be a target for an-
tifibrogenic treatment [11, 12]. Hepatic stellate cells have im-
portant contractile properties and they play an important role
in the regulation of portal pressure [13]. Thus, such vasoactive
agents, like endothelin-1 (ET-1), angiotensin II and thrombin
induce contraction of hepatic stellate cells [11, 13]. So, hepatic
stellate cells directly are involved in regulation of portal flow
and, therefore, the portal pressure [14]. This phenomenon is
associated with NO and CO, which induce relaxation of hepatic
stellate cells and, therefore, the reduction of portal pressure
[11,12].

Sinusoidal endothelial cells have highly specialized phy-
siological functions because they serve as a source of several
bioactive substances [15]. They are involved in regulation
and production of proinflammatory cytokines and hemody-
namically important vasoactive peptides, including NO, endo-
thelins, prostanoids and prostaglandins [16, 17].

Considering the above, it can be concluded that different
types of liver cells are deeply involved in the hemodynamic
changes and in the evolution of extrahepatic complications of
severe liver disease. Thus, impaired degradation of vasoactive
substances by hepatocytes, production of vasodilators in he-
patic stellate cells and sinusoidal endothelial cells, as well as
impaired immune function and clearance related to the Kup-
pfer cell function - induce the production of proinflammatory
cytokines and substances that play a important role for the de-
velopment of portal hypertension and are directly involved in
the pathophysiology of extrahepatic complications of hemo-
dynamics. On the other hand, increased portal pressure rise
to the portosystemic shunts. Through collateral circulation va-
sodilatory substances bypass the liver, and so it is avoided the
process of degradation and their metabolism.

Fibrogenesis

The fibrotic process leads to displacement of normal liver
parenchyma with conjunctive tissue and represents the pri-
mary cause of chronic liver failure. In cirrhosis, liver is a scar
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circulatia colaterala, substantele vasodilatatoare ocolesc fica-
tul si, in asa fel, este evitat procesul metabolizarii si degradarii
lor.

Fibrogeneza

Procesul fibrotic duce la inlocuirea parenchimului hepa-
tic normal cu tesut conjunctiv si reprezintda cauza principa-
14 a insuficientei hepatice cronice. In ciroza hepatic, ficatul
este unul cicatricial, in care fibroza avansata a bulversat si a
restructurat arhitectonica hepatici normali. In ciroza are loc
denaturarea parenchimului hepatic si reducerea arhitecturii
vasculare. Procesul fibrogenetic se prezinta ca un raspuns ci-
catrizant la leziunile hepatice cronice inflamatorii sau degene-
rative, unde apare un dezechilibru intre formarea si degrada-
rea tesutului fibrotic [11]. Matricea extracelulara se gaseste in
spatiul Disse si se compune din fibronecting, laminina, cola-
gen de tip 1V, VI, XIV si XVIII si proteoglicanul heparan sulfat.
La realizarea matricei extracelulare contribuie aproape toate
tipurile de celule ale ficatului: hepatocitele produc laminina
si colagen de tip XVII], celulele endoteliale sinusoidale secre-
ta fibronectina si colagenul de tip 1V, celulele epiteliului biliar
produc glicoproteine (tenascinad), iar celulele hepatice stelate
produc toate componentele matricei: colagen, glicoproteine,
proteoglicani. Procesele inflamatorii sau degenerative acti-
vizeaza celulele hepatice stelate care poseda capacitati con-
tractile, proliferative si fibrogenice. Ele sunt situate in spatiul
subendotelial intre hepatocite, celulele Kupffer si celulele en-
doteliale sinusoidale, astfel Incat acestea interactioneaza re-
ciproc prin intermediul a numeroase procese celulare care se
extind In spatiul Disse [13]. Activarea paracrina si autocrina
ale celulelor hepatice stelate prin intermediul factorului tu-
moral de crestere {3, care este considerat ca cea mai puterni-
ca citokina fibrogenic3, initiaza procesul fibrotic in ficat [11].
In plus, celulele hepatice stelate participa in diverse functii
fiziologice, inclusiv activarea raspunsului imun, secretia de
citokine si chiar sunt implicate in angiogeneza [10]. Paralel
are loc activarea celulelor hepatice stelate in miofibroblaste.
Contractiile lor contribuie la reglarea fluxului sanguin sinuso-
idal si la procesul de angiogeneza in ficatul cirotic [13]. Astfel,
celulele hepatice stelate contribuie la reglarea fluxului de san-
ge intrahepatic si, In cele din urm3, actiunea lor influenteaza
presiunea portald. De rand cu celulele endoteliale sinusoi-
dale care exercita un efect paracrin prin intermediul sinteti-
zarii NO, celulele hepatice stelate reprezinta o componenta
dinamica importantd a rezistentei hemodinamice la nivel
sinusoidal in ciroza hepatica. Raspunsul inflamator joaca un
rol important in fibrogeneza, deoarece inflamatia precede in-
totdeauna fibroza. Activarea sistemului imun induce fibroza
prin intermediul lipopolizaharidelor bacteriene [18]. Celule-
le Kupffer, de asemenea, activizeaza celulele hepatice stelate
prin cresterea secretiei de citokine proinflamatorii, inclusiv de
TNF-a si proteine monocitare chemoatractante [19, 20]. Dar
celulele natural killer au un efect antifibrotic prin anihilarea
activitatii celulelor hepatice stelate.

Deci, celulele hepatice stelate participa activ In procesul de
fibrogeneza intr-un ficat afectat si au fost identificate mai mul-
te tinte pentru terapii antifibrotice eficiente [12, 21].
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one, where advanced fibrosis has disturbed and restructured
normal liver architectonics. In cirrhosis, occur the distortion
of liver parenchyma and the decrease of vascular architectu-
re. The fibrogenic process is presented as a healing response
to chronic inflammatory or degenerative liver damage, where
there is an imbalance between the formation and degradation
of fibrotic tissue [11]. The extracellular matrix is found in the
space of Disse and consists of fibronectin, laminin, collagen
type 1V, VI, XIV and XVIII and heparan sulfate proteoglycan.
In the achieving of extracellular matrix contributes almost all
cell types of the liver: hepatocytes produce laminin and colla-
gen type XVIII, sinusoidal endothelial cells secrete fibronectin
and type 1V collagen, biliary epithelium cells produce glyco-
proteins (tenascin) and hepatic stellate cells produce all the
components of the matrix: collagen, glycoproteins, proteogly-
cans. The inflammatory or degenerative processes activate the
hepatic stellate cells which have contractile, proliferative and
fibrogenic capacities. They are located in the subendothelial
space between the hepatocytes, Kupffer cells and sinusoidal
endothelial cells, so that, they interact with each other thro-
ugh a number of cellular processes which extend in the spa-
ce of Disse [13]. Paracrine and autocrine activation of hepatic
stellate cells by tumor growth factor ,, which is considered
as the most powerful fibrogenic cytokine, initiates the fibrotic
process in the liver [11]. In addition, hepatic stellate cells par-
ticipate in various physiological functions, including the acti-
vation of the immune response and cytokine secretion, and
even are involved in angiogenesis [10]. Simultaneously occurs
the activation of hepatic stellate cells in myofibroblasts. Their
contractions help to regulate sinusoidal blood flow and angi-
ogenesis process in cirrhotic liver [13]. The hepatic stellate
cells help to regulate intrahepatic blood flow and, eventually,
their action influences the portal pressure. Along with sinu-
soidal endothelial cells which exert a paracrine effect through
synthesizing NO, hepatic stellate cells represent an important
dynamic component of hemodynamic resistance at sinusoidal
level in liver cirrhosis. The inflammatory response plays an
important role in fibrogenesis, because inflammation always
precedes fibrosis. The activation of the immune system indu-
ces fibrosis through bacterial lipopolysaccharide [18]. Kupffer
cells also activates hepatic stellate cells by increasing the se-
cretion of proinflammatory cytokines, including TNF-a and
monocyte chemoattractant proteins [19, 20]. But natural kil-
ler cells have antifibrotic effect through annihilation of hepatic
stellate cells activity.

So, hepatic stellate cells actively participate in the process
of fibrogenesis in affected liver and it were identified several
targets for effective antifibrotic therapies [12, 21].

Regulation of splanchnic and hepatic blood flow

The homeostasis of hepatic blood flow plays an important
role in the functionality of the human body, because in the li-
ver, primarily occurs very important biochemical processes
related to the synthesis of biologically active substances and
the detoxification of toxic substances, drug and hormones me-
tabolism. As noted above, at rest, the liver receives 25% of the
total cardiac output through two ways: the hepatic artery and
portal vein, the latter being responsible for 75% of the total
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Reglarea fluxului sanguin splanhnic si hepatic

Homeostaza fluxului sanguin hepatic joaca un rol deose-
bit in functionalitatea organismului uman, deoarece in ficat,
in primul rand, au loc procese biochimice foarte importante
ce tin de sinteza substantelor biologic active si de detoxifie-
rea substantelor toxice, metabolizarea medicamentelor si a
hormonilor. Dupa cum s-a mentionat mai sus, ficatul primes-
te 25% din debitul cardiac total in repaus prin intermediul a
doua cai: artera hepatica si vena port3, aceasta din urma fiind
responsabila de 75% din debitul total sanguin hepatic [22].
Fluxul sanguin hepatic este egal cu raportul dintre gradien-
tul presiunii in venele hepatice si rezistentd postsinusoidala.
In cazul sindromului de hipertensiune portala pe de o parte
are loc deschiderea colateralelor portosistemice, iar pe de
alta parte - cresterea afluxului mesenterial. Fluxul sanguin
hepatic poate fi masurat prin aprecierea clearance-ului indo-
cianinului verde. Metoda consta In masurarea si compararea
concentratiei indocianinului verde in vena hepatica si intr-o
artera periferica [23]. Pentru a mentine functia hepatica adec-
vata cererilor metabolice care sunt in permanenta schimbare,
fluxul sanguin hepatic trebuie sa fie reglabil pentru a acoperi
necesitatile in oxigen. De exemplu, consumul regional crescut
de oxigen este urmat de cresterea proportionala a fluxului de
sange in teritoriul splanhnic. Cu toate acestea, ficatul in sine
nu este in stare sa controleze fluxul portal. El in mare masura
depinde de fluxul sanguin din organele impare a cavitatii ab-
dominale care sunt drenate in vena porta. Prin urmare, sunt
implicate diferite mecanisme de reglementare a homeostazei
hemodinamice si metabolice.

Mecanisme de reglare extrinseca

in mod normal fluxul sanguin splanhnic creste dupa luarea
mesei [24]. Mecanismele acestor fenomene sunt in mare parte
necunoscute. Vasele sanguine splanhnice sunt bogat inerva-
te de nervii simpatici ai ganglionilor simpatici prevertebrali.
Conform datelor lui Benoit, sporirea activitatii nervoase sim-
patice, care de rand cu actiunea acizilor grasi cu lant lung si a
glucozei sunt partial responsabile pentru cresterea initiald a
debitului cardiac [25]. Controlul extrinsec neuronal al fluxului
sanguin intestinal este predominant exercitat prin interme-
diul vasoconstrictiei simpatice mediata de sistemul alfa-adre-
nergic. Activitatea simpatica reduce fluxul sanguin intestinal
prin cresterea rezistentei vasculare a arteriolelor si venelor,
iar administrarea beta-blocantelor descreste fluxul sanguin
hepatic si presiunea portala (actiune asupra receptorilor be-
ta-adrenergici) [26].

In conditii normale, complianta vasculari a ficatului este
suficientd pentru a mentine homeostaza presiunii, dar la
pacientii cu ciroza hepatica, odata cu cresterea compliantei
vasculare sistemice si reducerea compliantei vasculare hepa-
tice si portale, creste presiunea portala si gradul de deschide-
re a sunturilor porto-sistemice si, astfel, se mareste riscul de
sangerare din varice esofagiene [27, 28]. Luarea mesei creste
riscul sdngerarilor variceale si mai mult din cauza amplificarii
afluxului hepatic [29].

A fost dovedit ca modificarile hemodinamicii splanhnice
pot afecta functia altor organe. De exemplu, mai multe studii
experimentale si clinice au oferit dovezi in favoarea existentei
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hepatic blood flow [22]. The hepatic blood flow is equal to the
ratio of the pressure gradient in hepatic veins and postsinuso-
idal resistance. In the case of portal hypertension syndrome,
on the one hand occurs the opening of portosystemic colla-
terals, and on the other hand - the increasing of mesenterial
influx. The hepatic blood flow can be measured by apprecia-
tion of green indocyanine clearance. The method consists in
the measuring and comparing of the concentration of green
indocyanine in hepatic vein, and in a peripheral artery [23]. To
maintain liver function adequate to metabolic demands which
are constantly changing, hepatic blood flow must be adjusted
to meet the oxygen needs. For example, the increased regional
consumption of oxygen is followed by proportional increase
of blood flow in the splanchnic territory. However, the liver it-
self is not able to control the portal flow. It largely depends on
blood flow of odd organs of the abdominal cavity which are
drained into the portal vein. Therefore, are involved different
regulatory mechanisms of hemodynamic and metabolic ho-
meostasis.

Extrinsic regulatory mechanisms

Normally, splanchnic blood flow increases after the meal
[24]. The mechanisms of these phenomena are largely unk-
nown. The splanchnic blood vessels are richly innervated by
sympathetic nerves of the paraspinal sympathetic ganglia. Ac-
cording to Benoit, the increased of sympathetic nerve activity,
which along with the action of long chain fatty acids and glu-
cose are partly responsible for the initial increase of cardiac
output [25]. The extrinsic neural control of intestinal blood
flow is predominantly carried out by means of sympathetic va-
soconstriction mediated by alpha-adrenergic system. Sympa-
thetic activity reduces intestinal blood flow by the increasing
vascular resistance of arterioles and veins, and the adminis-
tration of beta-blockers decrease the hepatic blood flow and
portal pressure (action on beta-adrenergic receptors) [26].

In normal circumstances, the liver vascular compliance is
sufficient to maintain homeostasis pressure, but in patients
with liver cirrhosis with increased systemic vascular com-
pliance and decreased portal vascular compliance, increases
portal pressure and the openness of portosystemic shunts,
and thus, increases the risk of bleeding from esophageal va-
rices [27, 28]. The meal increases the risk of variceal bleeding
due to hepatic inflow amplification [29].

It was found that splanchnic hemodynamic changes may
affect the function of other organs. For example, several clini-
cal and experimental studies have provided evidence for the
existence of a direct link between liver and kidney function
[30, 31]. In support of this hypothesis may be mentioned that
in cirrhosis occurs the decrease of renal blood flow as a result
of portal pressure increase and concomitant elevation of ET-1
level in renal venous bed [32, 33]. It has been proven clini-
cally and experimentally that so-called hepatorenal reflex de-
pends on liver blood flow and namely this moment underlies
the emergence mechanisms of renal dysfunction in advanced
chronic liver disease [34]. According to Lautt, hepatorenal re-
flex is activated by adenosine from the space of Mall and its
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unei legdturi directe intre functia ficatului si a rinichilor [30,
31]. In suportul acestei ipoteze poate fi mentionat ci in ciro-
za hepatica are loc reducerea fluxului sanguin renal urmare
cresterii presiunii portale si a elevarii concomitente a nivelu-
lui ET-1 in patul venos renal [32, 33]. A fost dovedit clinic si
experimental ca asa-zisul reflex repatorenal depinde de fluxul
sanguin hepatic si ca anume acest moment sta la baza meca-
nismelor aparitiei disfunctiei renale in bolile cronice avansate
ale ficatului [34]. Conform datelor lui Lautt, reflexul hepatore-
nal este activat de adenozina din spatiul Mall si sinteza ei este
strict legata de fluxul sanguin hepatic [31]. Este de mentionat
faptul ca spatiul Mall ocupa un teritoriu mic de lichid care se
afld in zona portala si Inconjoara arteriolele hepatice, venulele
portale si ducturile biliare. Reducerea fluxului sanguin portal
creste nivelul de adenozina si conduce la vasodilatarea arteri-
olara hepatica si, ulterior, activarea nervilor senzoriali.

Dupa cum se stie, ficatul se alimenteaza cu sange prin
intermediul arterei hepatice si venei porte. Din punct de ve-
dere homeostatic, acest lucru este unic, deoarece asigura un
flux sanguin constant catre ficat printr-un sistem-tampon al
circuitului hepatic arterial [35]. Conform ipotezei sistemului-
tampon al circulatiei hepatice arteriale, reducerea fluxului de
sange portal va provoca o acumulare locald de adenozina care,
aflandu-se preponderent in zonele paravazale ale spatiului
Mall, influenteaza rezistenta arteriala hepatica si induce
vasodilatatie locald [36]. Mecanismele homeostatice metabo-
lice mentin o livrare constanta de oxigen, in timp ce mecanis-
mele homeostatice miogenice mentin o presiune intravascula-
ra constanta [37].

Mecanisme locale de reglare

Un numar mare de substante cu efect vasoactiv, cum ar fi
gastrina, polipeptida intestinala vasoactiva, colecistochinina,
secretina si glucagonul sunt implicate fin in reglarea hemo-
dinamicii splanhnice si hepatice [38]. Asa cum s-a mentionat
anterior, celulele endoteliale sinusoidale si celulele hepatice
stelate sunt implicate in reglarea fluxului sanguin sinusoidal,
iar vasodilatatoarele potentiale, cum ar fi NO, ET-1 si trom-
boxanul A, joacd un rol important in echilibrul vasodilatatie/
vasoconstrictie si reprezinta o componenta importanta a pa-
tofiziologiei cresterii presiunii portale in ciroza [39-42].

Deci, pentru mentinerea fluxului necesar de sange si a me-
tabolismului normal intr-un ficat sanatos, sunt implicate mai
multe mecanisme homeostatice. Pe cand, in timpul dezvoltarii
cirozei hepatice si a hipertensiunii portale, aceste mecanisme
nu sunt in stare sa raspunda adecvat cerintelor de modificare
a hemodinamicii, ceea ce duce la agravarea insuficientei hepa-
tice si a sindromului de HTP.

Rolul inflamatiei, translocatiei bacteriene si a infectiei
in ciroza hepatica

Este bine cunoscut faptul ca pacientii cu ciroza hepatica
sunt mai predispusi catre infectiile bacteriene si, in special, ca-
tre peritonita bacterianad spontana, infectii ale tractului urinar
sau ale cailor respiratorii, infectii anaerobe, cum ar fi Clostri-
dium difficile [43, 44]. Capacitatea redusa de a efectua un clea-
rance eficient al bacteriilor este legatd, in primul rand, de afec-
tarea functiei imune celulare ale macrofagilor si monocitelor.
De asemenea, deprimarea functiei fagocitare a neutrofilelor si

MJHS 3/2015

synthesis is strictly related to hepatic blood flow [31]. It sho-
uld be noted that the space of Mall occupies a small territory of
fluid, which is in the portal area, surrounding hepatic arterio-
les, venules and portal bile ducts. The decrease of portal blood
flow increase adenosine levels and leads to hepatic arteriolar
vasodilation and subsequent activation of the sensory nerves.

As we know, the liver is supplied with blood through the
hepatic artery and portal vein. In terms of homeostatic, this is
unique, because it provides a constant blood flow to the liver
through a buffer system of hepatic arterial circuit [35]. Accor-
ding to the hypothesis of the buffer system of hepatic arterial
circulation, reduction of portal blood flow will cause alocal ac-
cumulation of adenosine which being mainly in the parabasal
areas of the space of Mall, influence hepatic arterial resistance
and induce local vasodilation [36]. The metabolic homeostatic
mechanisms maintain a constant supply of oxygen, while the
myogenic homeostatic mechanisms maintain a constant intra-
vascular pressure [37].

Local regulating mechanisms

A large number of vasoactive substances such as gastrin,
vasoactive intestinal polypeptide, cholecystokinin, secretin
and glucagon are fine involved in regulating splanchnic and
liver hemodynamics [38]. As was stated above, sinusoidal en-
dothelial cells, and hepatic stellate cells are involved in regula-
ting the sinusoidal blood flow but potential vasodilators, such
as NO, ET-1 and thromboxane A, play an important role in the
balance of vasodilatation/vasoconstriction and represents an
important component of increase portal pressure pathophysi-
ology in cirrhosis [39-42].

So, are involved several homeostatic mechanisms. to main-
tain necessary blood flow and normal metabolism in a healthy
liver. While, during the development of liver cirrhosis and por-
tal hypertension these mechanisms are not able to respond
appropriately to change requirements of hemodynamics, whi-
ch leads to aggravation of liver failure and portal hypertension
syndrome.

The role of inflammation, bacterial translocation and
infection in liver cirrhosis

It is well known that patients with liver cirrhosis are more
predispose to bacterial infections and, in particular, to sponta-
neous bacterial peritonitis, urinary tract or respiratory tract
infections, anaerobes infections such as Clostridium difficile
[43,44]. The low capacity to make an efficient clearance of bac-
teria is related primarily to impaired cellular immune function
of macrophages and monocytes. As well, phagocyte function
suppression of the neutrophil and the deficiencies that appear
in the complement system plays an important role in the im-
munosuppression of patients with liver cirrhosis [45, 46, 47].
On the other hand, the increase of intestinal permeability in
liver cirrhosis and portal hypertension facilitate the transition
of the bacteria from the gastrointestinal tract to mesenteric
lymph nodes. Bacterial translocation from the intestine, pri-
marily Escherichia coli, plays a significant role in the develo-
pment of spontaneous infections, in particular of the sponta-
neous bacterial peritonitis [48]. The presence of bacteria or
bacterial products in splanchnic lymph nodes, ascites fluid or
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deficientele care apar 1n sistemul complementar joacad un rol
important in imunosupresia pacientilor cu ciroza hepatica [45,
46, 47]. Pe de alta parte, cresterea permeabilitatii intestinale
in ciroza hepatica si HTP faciliteaza tranzitia de bacterii din
tractul gastro-intestinal la ganglionii limfatici mezenteriali.
Translocatia bacteriana din intestin, In primul rand a Esche-
richiei coli, joaca un rol semnificativ in dezvoltarea infectiilor
spontane, in special, a peritonitei bacteriene spontane [48].
Prezenta bacteriilor sau a produselor bacteriene in ganglio-
nii limfatici splanhnici, In lichidul ascitic sau in circulatia te-
ritoriului splanhnic, contesta in mod semnificativ echilibrul
homeostazei hemodinamice si a statutului circulator hiperdi-
namic. Translocatia bacteriana activeaza monocitele si limfo-
citele, dupa care, cresc nivelurile de citokine proinflamatorii
circulante, cum ar fi TNF-« si IL-6 care, actionand ca o ,furtu-
na de citokine”, duce la activarea ulterioara a NO [49]. Acest
raspuns inflamator mareste si mai mult disfunctia circulatorie
si agraveaza statutul vasodilatator [50]. Au fost propusi mai
multi markeri care ar sugera prezenta efectului translocatiei
bacteriene. A fost constatat ca proteina care raspunde de con-
jugarea lipopolizaharidelor este sintetizata in ficat ca raspuns
la bacteremie, iar nivelele ei crescute la pacientii cu ciroza
coreleaza cu activarea diferitelor sisteme vasoactive, citokine
proinflamatorii si a NO [51]. Mai multe studii au fost dedica-
te aprecierii ADN-ului bacterian in plasma si derivatii ei la
pacientii cu ciroza hepatica [52, 53]. La pacientii cu ciroza, in-
festarea lichidului ascitic este frecventa (de exemplu, in peri-
tonita bacteriana spontanad), iar aceasta reprezinta un impor-
tant factor de risc pentru dezvoltarea disfunctiilor circulatorii
sistemice si renale [54, 55]. Procesul infectios-inflamator, in
unele cazuri, poate genera un raspuns sistemic al organismu-
lui care este exprimat prin febra, cresterea FCC, dezvoltarea
insuficientei respiratorii, activarea sistemului imunitar si,
chiar dezvoltarea sepsisului [56]. Patologiile infectioase bac-
teriene severe si, in special, peritonita bacteriana spontana,
reprezintad principalele cauze pentru dezvoltarea SHR (apro-
ximativ 33% din pacientii cu peritonita bacteriana spontana
dezvolta SHR) [57, 58]. Tratamentul indreptat spre ameliora-
rea sindromului de suprapopulare bacteriand, imbunatatirea
tranzitului intestinal si al sistemului imun reduce translocatia
bacteriana. Astfel, administrarea tratamentului antibacterial,
a prebioticelor, probioticelor si a medicamentelor care spo-
resc tranzitul intestinal, au efect benefic [59, 60]. Conform
unei meta-analize, beta-blocantele pot reduce, de asemenea,
timpul de tranzit gastrointestinal si, respectiv, pot reduce su-
prainfectarea bacteriana prin translocatie intestinald [61]. In
contrar, Mandorfer si colegii sai, cercetand efectele beta-blo-
cantelor neselective asupra pacientilor cu ciroza hepatica, au
ajuns la concluzia ca aceasta grupa de medicamente reduce
semnificativ presiunea portala si scade riscul sangerarilor va-
riceale, Insd administrarea lor indelungata are efecte nefaste
asupra aparitiei si evolutiei peritonitei bacteriene spontane
si a SHR [62]. Conform datelor acestor autori, administrarea
de duratd a beta-blocantelor neselective in perioada pretrans-
plant, duce la o supravietuire redusa a acestor pacienti in pe-
rioada posttransplant. Cercetatorii recomanda de a evita ad-
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the splanchnic territory circulation contests significantly the
balance of hemodynamic homeostasis and hyperdynamic cir-
culatory status. Bacterial translocation activates monocytes
and lymphocytes, and then increase circulating proinflamma-
tory cytokines levels, such as TNF-a and IL-6, acting as a “cy-
tokine storm” leads to further activation of the NO [49]. This
inflammatory response increases circulatory dysfunction and
aggravate vasodilator status [50]. There have been proposed
several markers that suggest the presence of bacterial translo-
cation effect. It was found that the protein responsible for con-
jugation of lipopolysaccharide is synthesized by the liver as
a response to bacteremia, and its high levels in patients with
cirrhosis correlates with the activation of different vasoacti-
ve systems, proinflammatory cytokines and NO [51]. Several
studies have been devoted to assessing of the bacterial DNA
in plasma and its derivatives in patients with cirrhosis [52,
53]. In patients with liver cirrhosis, ascites fluid infestation is
frequently (eg. spontaneous bacterial peritonitis), and this is
an important risk factor for the development of systemic cir-
culatory and renal dysfunction [54, 55]. In some cases infec-
tious-inflammatory process may cause a systemic response of
the body, which is expressed by fever, increased heart beats,
development of respiratory failure, activation of immune sys-
tem, and even the development of sepsis [56]. Severe bacte-
rial infections pathologies, in particular, spontaneous bacte-
rial peritonitis, are the main causes for the development of
hepatorenal syndrome (HRS). Approximately 33% of patients
with spontaneous bacterial peritonitis develop HRS [57, 58].
Treatment directed at melioration of overcrowding bacterial
syndrome, improvement of intestinal transit and immune sys-
tem reduces bacterial translocation. Thus, administration of
antibacterial treatment, the prebiotics, probiotics and drugs
that enhance intestinal transit have a beneficial effect [59, 60].
According to a meta-analysis beta-blockers may also reduce,
gastrointestinal transit time, that may reduce bacterial super-
infection by intestinal translocation [61]. In contrary, Mandor-
fer et al, studying the effects of non-selective beta-blockers
to patients with liver cirrhosis, concluded that this group of
drugs significantly reduce portal pressure and decreases the
risk of variceal bleeding, but their prolonged administration
have adverse effects on the emergence and evolution of spon-
taneous bacterial peritonitis and HRS [62]. According to these
authors term administration of non-selective beta-blockers
in pretransplant period lead to reduced survival of these pa-
tients in posttransplant period. Researchers recommend avo-
iding administration of nonselective beta-blockers in patients
with liver cirrhosis complicated with spontaneous bacterial
peritonitis.

Thus, it can be stated that bacterial infections in liver cir-
rhosis plays an important role in aggravation of portal hyper-
tension complications. Pathophysiological mechanisms of
superinfection are very complex. Intestinal bacterial translo-
cation leads to the activation of proinflammatory mediators
by development of a homeostatic imbalance in hepatic hemo-
dynamics, which worsens liver failure and portal hypertensi-
on syndrome. These changes may induce acute renal failure
and diverse systemic circulatory dysfunction, which can con-



Portal hemodynamics in liver cirrhosis

ministrarea beta-blocantelor neselective la pacientii cu ciroza
hepatica complicata cu peritonita bacteriana spontana.

Astfel, se poate de afirmat ca infectiile bacteriene in ciro-
za hepatica joaca un rol important in agravarea complicatiilor
HTP. Mecanismele patofiziologice ale suprainfectarii sunt
foarte complexe. Translocarea bacteriana intestinala duce la
activarea mediatorilor proinflamatorii cu dezvoltarea unui
dezechilibru homeostatic al hemodinamicii hepatice care
agraveaza insuficienta hepatica si sindromul de HTP. Aces-
te modificari pot induce insuficienta renald acuta si diverse
disfunctii circulatorii sistemice care, ulterior, pot contribui la
dezvoltarea sindromului de insuficienta multiorganica.

Concluzii

In ultimii ani, s-au imbunatitit considerabil cunostintele
cu privire la mecanismele proceselor patologice in bolile he-
patice cronice. Complicatiile hemodinamicii portale, splanhni-
ce si sistemice 1n ciroza hepatica sunt legate de procesul infla-
mator si fibrotic in ficat, precum si de translocarea bacteriana
intestinala. Aceste complicatii extrahepatice cuprind modifi-
cari in numeroase sisteme si organe si pot fi considerate ca un
sindrom de insuficienta multiorganica. Vasodilatarea arteriala
si complianta vasculara crescuta sunt direct legate de modi-
ficirile cardiace si hemodinamice. In SHR si hipertensiunea
porto-pulmonara predomina vasoconstrictia care, conform
mecanismelor fiziopatologice, este reactiva si compensatorie.

In ciroza hepatica, modificirile hemodinamice hepatice si
splanhnice sunt in stransa legatura cu dereglarile hemodina-
micii centrale, cu functia cordului, cu modificarile circulatorii
in pulmoni si rinichi. Disfunctiile sistolice si diastolice ale cor-
dului pot contribui la dezvoltarea SHR, parte componenta a
asa-numitului sindrom cardio-renal.

Cunoasterea mecanismelor de dezvoltare a complicatiilor
cirozei hepatice este esentiala in ceea ce priveste alegerea
optiunii farmacologice vasoactive cu efecte specifice asupra
fibrogenezei si ale sindromului de HTP.
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tribute to the development of multiorgan failure syndrome.

Conclusions

In recent years, have greatly improved the knowledge on
the mechanisms of pathological processes in chronic liver di-
seases. Complications of portal, splanchnic and systemic he-
modynamics in liver cirrhosis are related to inflammatory and
fibrotic process in the liver and the intestinal bacterial trans-
location. These extrahepatic complications include changes
in systems and organs and can be considered as a syndrome
of multiorgan failure. Arterial vasodilation and increased vas-
cular compliance are directly related to cardiac and hemo-
dynamic changes. In HRS and portopulmonary hypertension
prevails vasoconstriction, which is reactive and compensatory
under pathophysiological mechanisms.

In cirrhosis splanchnic and hepatic hemodynamic changes
are closely related to disorders of the central hemodynamics,
cardiac function, with circulatory changes in lungs and kidne-
ys. Systolic and diastolic cardiac dysfunction may contribute
to the development of HRS, part of the so-called cardio-renal
syndrome.

The knowledge of development complications mechanis-
ms of liver cirrhosis is essential in choosing the vasoactive
pharmacological option with specific effects on fibrogenesis
and portal hypertension syndrome.
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