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Hepatic venous pressure gradient Hepatic venous pressure gradient 

( HVPG)( HVPG)

The hepatic venous pressure gradient ( HVPG)The hepatic venous pressure gradient ( HVPG)

Is the difference between the wedged (WHVP) Is the difference between the wedged (WHVP) 
and the free ( FHVP).and the free ( FHVP).





PathophysiologyPathophysiology

OhmOhm lawlaw isis V = IR V = IR 

ThisThis can be can be appliedapplied toto vascular vascular flowflow, , ieie, , 

      P = FR P = FR 

ChangesChanges in in eithereither F F oror R R affectaffect thethe pressurepressure. . 

In In mostmost typestypes ofof portal portal hypertensionhypertension, , bothboth
thethe bloodblood flowflow andand thethe resistanceresistance toto bloodblood
flowflow are are alteredaltered. . 



IncreaseIncrease in vascular in vascular resistanceresistance

Poiseuille Poiseuille lawlaw, , whichwhich can be can be appliedapplied toto
portal vascular portal vascular resistanceresistance statesstates..

R = 8hL/pr4, R = 8hL/pr4, wherewhere h h isis thethe viscosityviscosity ofof
bloodblood, L , L isis thethe lengthlength ofof thethe bloodblood vesselvessel, , 
andand r r isis thethe radiusradius ofof thethe bloodblood vesselvessel. . 

TheThe viscosityviscosity ofof thethe bloodblood isis relatedrelated toto thethe
hematocrithematocrit (HCT). (HCT). 



IncreaseIncrease in vascular in vascular resistanceresistance

TheThe lengthslengths ofof thethe bloodblood vesselsvessels in in thethe portal portal 
vasculaturevasculature are are relativelyrelatively constantconstant. . 

changeschanges in portal vascular in portal vascular resistanceresistance are are 
determineddetermined primarilyprimarily by by bloodblood vesselvessel radiusradius. . 

BecauseBecause portal vascular portal vascular resistanceresistance isis indirectlyindirectly
proportionalproportional toto thethe fourthfourth powerpower ofof thethe vesselvessel
radiusradius, , smallsmall decreasesdecreases in in thethe vesselvessel radiusradius cause cause 
largelarge increasesincreases in portal vascular in portal vascular resistanceresistance..



IncreaseIncrease in vascular in vascular resistanceresistance

Liver disease is responsible for a decrease in Liver disease is responsible for a decrease in 
portal vascular radius, producing a dramatic portal vascular radius, producing a dramatic 
increase in portal vascular resistance.increase in portal vascular resistance.

HowHow ??



IncreaseIncrease in vascular in vascular resistanceresistance

In cirrhosis, the increase occurs at In cirrhosis, the increase occurs at 
the hepatic microcirculation the hepatic microcirculation 
(sinusoidal portal hypertension). (sinusoidal portal hypertension). 



Increased hepatic vascular Increased hepatic vascular 
resistance in cirrhosis is not resistance in cirrhosis is not 
only a mechanical only a mechanical 
consequence of the hepatic consequence of the hepatic 
architectural disorder.architectural disorder.

A dynamic component also A dynamic component also 
exists due to: contraction of exists due to: contraction of 
myofibroblastsmyofibroblasts, activated , activated 
stellatestellate cells, and vascular cells, and vascular 
smoothsmooth--muscle cells of the muscle cells of the 
intrahepaticintrahepatic veins. veins. 

IncreaseIncrease in vascular in vascular resistanceresistance



An additional feature in An additional feature in 
the active IHVR is the the active IHVR is the 
imbalance in imbalance in vasoactivevasoactive
substances substances 





Increase in portal blood flowIncrease in portal blood flow
SplanchnicSplanchnic HyperaemiaHyperaemia and Arterial and Arterial 

VasodilationVasodilation
Increase in Blood Flow in the portal veins,  for the Increase in Blood Flow in the portal veins,  for the 
splanchnicsplanchnic arteriolar vasodilatation caused by arteriolar vasodilatation caused by 
release of endogenous vasodilators (release of endogenous vasodilators (egeg, , 
endothelial, neural, endothelial, neural, humoralhumoral). ). 

The increase in Portal Blood Flow aggravates the The increase in Portal Blood Flow aggravates the 
increase in portal pressure and contributes to  the increase in portal pressure and contributes to  the 
formation of an extensive network of formation of an extensive network of portosystemicportosystemic
collaterals that may divert as much as 80% of portal collaterals that may divert as much as 80% of portal 
blood flow. blood flow. 



Increase in portal blood flowIncrease in portal blood flow

Manifestations of Manifestations of splanchnicsplanchnic vasodilatation:vasodilatation:
Increased cardiac outputIncreased cardiac output
Arterial hypotensionArterial hypotension
HypervolemiaHypervolemia

This explains the rationale for treating portal This explains the rationale for treating portal 
hypertension with a lowhypertension with a low--sodium diet and sodium diet and 
diuretics to attenuate the hyperkinetic state. diuretics to attenuate the hyperkinetic state. 





1. 1. Aiming to decrease increased Aiming to decrease increased intrahepaticintrahepatic resistance:resistance:
Active, dynamic resistance Active, dynamic resistance 

1. 1. Increase Increase intrahepaticintrahepatic NO bioavailability NO bioavailability 
a) Currently used: isosorbidea) Currently used: isosorbide--55--mononitrate and mononitrate and dinitratedinitrate, nitroglycerin , nitroglycerin 
b) Future potential strategies:b) Future potential strategies:

Gene transfer with Gene transfer with eNOSeNOS or coor co--factor factor AktAkt
StatinsStatins
Selective hepatic NO delivery: VSelective hepatic NO delivery: V--PyrroPyrro--NO, NONO, NO--ursodeoxycholicursodeoxycholic acid, etc.acid, etc.
Decrease Decrease intrahepaticintrahepatic NONO--degradation to ONOO by increasing antidegradation to ONOO by increasing anti--oxidansoxidans
capacitycapacity

2. 2. Increase Increase intrahepaticintrahepatic CO (?) CO (?) 
3. 3. Antagonize effect of excess of Antagonize effect of excess of intrahepaticintrahepatic vasoconstrictivevasoconstrictive substances substances 

a) Endothelina) Endothelin--1 antagonism1 antagonism
BosentanBosentan
Newly developed ETNewly developed ET--blockers: blockers: TezosentanTezosentan ? ? 

b) b) AngiotensinAngiotensin--IIII
Selective ATSelective AT--IIII--blockers: blockers: LosartanLosartan, etc. , etc. 

c) Adrenergic antagonistsc) Adrenergic antagonists
PrazosinPrazosin ((αα--11--blocker)blocker)
CarvedilolCarvedilol (combined (combined αα--11-- and nonand non--selective selective ββ--blocker) blocker) 

d) Somatostatind) Somatostatin--receptorreceptor--1 analogues1 analogues
Passive resistance modulation: antiPassive resistance modulation: anti--fibroticfibrotic drugs (?)drugs (?)

2. 2. Aiming to decrease Aiming to decrease splanchnicsplanchnic hyperaemiahyperaemia
a) Nona) Non--selective selective ββ--blockers blockers 
b) Vasopressin and its analogues b) Vasopressin and its analogues 
c) c) SomatostatinSomatostatin and and somatostatinsomatostatin analoguesanalogues

SustainedSustained--release preparations for chronic use?release preparations for chronic use?



Conclusion Conclusion 

Expansion in the knowledge of the Expansion in the knowledge of the 
pathophysiologypathophysiology of PHT is urgently needed as this of PHT is urgently needed as this 
might provide new and useful strategies for the might provide new and useful strategies for the 
future. future. 
Currently, some of these new Currently, some of these new pharmacostrategiespharmacostrategies
have already reached the clinic, and are being have already reached the clinic, and are being 
currently tested for efficacy and tolerance. The currently tested for efficacy and tolerance. The 
main drawback at present, however, is the lack of main drawback at present, however, is the lack of 
((hepato)selectivityhepato)selectivity, which is needed because of the , which is needed because of the 
paradoxalparadoxal haemodynamichaemodynamic intraintra-- and and extrahepaticextrahepatic
characteristics. characteristics. 


