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Dear Colleagues,

The 2nd Seminaria hepatologica symposium organized by University Hospital Dubrava 
Zagreb and Croatian Society of Gastroenterology will be held at the University Hospital 
Dubrava on March 4th 2016. The first Seminaria hepatologica symposium was held in 
December 2014 with the subject Liver tumors - multidisciplinary approach, and was a 
great success, with national and eminent international speakers from European centers 
of excellence.

In a wish to continue scrutinizing liver diseases we decided to organize the same 
format symposium on DISORDERS OF HEPATO-PORTAL CIRCULATION - portal 
hypertension and vascular liver diseases. This subject was selected for two reasons. 
First, we all witness increase in the incidence of liver cirrhosis and its complications, 
with portal hypertension giving often most prominent clinical features to these patients. 
Considering the fact that some important diagnostic and therapeutic modalities for 
portal hypertension were not available in Croatia just until recently, and that last year 
Baveno 6 consensus conference set new guidelines for diagnosis and treatment of portal 
hypertension, we believe this subject is actual and useful to our community with interests 
in gastroenterology and hepatology, as well as to broader medical community. Second, 
vascular diseases of the liver are relatively rare, but the development in understanding 
pathogenesis and approach to treatment which became more active compared to 
previously, has been recognized in the last years, and we considered to be valuable to 
address this new insights.

Here we bring gratitude to national societies that supported this endeavors, namely 
Croatian Society for Gastroenterology and Croatian Society for Ultrasound in Medicine 
and Biology of the Croatian Medical Association, and also proudly state that the value 
of this event is recognized and supported by eminent European Associations: European 
Association for the Study of the Liver (EASL) and European Federation of Societies for 
Ultrasound in Medicine and Biology (EFSUMB).

We invite you to participate and contribute to rising of knowledge and experience in this 
important segment of hepatology!

With kind regards,

Ivica Grgurevic
President of the Organizing  
Committee of Seminaria  
hepatologica
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SCIENTIFIC PROGRAM:
08:00-08:30 Registration 

08:30-10:00 Basic facts on  hepato-portal system 

 Chairmen: Kujundzic M, Ostojic R, Pinzani M

08:30-08:45 Anatomy of hepato-portal circulatory system | Grgurevic L 

08:45-09:05 Contemporary concept of chronic advanced liver diseases | Pinzani M 

09:05-09:20 Patophysiological classification of portal hypertension | Tsochatzis E   

09:20-09:35 Coagulation compendium for hepatologist | Kusec R  

09:35-09:50 Vascular liver diseases overwiev | Alempijevic T 

10:00-10:30 Caffee break

10:30-12:00  Dignostic methods for portal hypertension and vascular liver diseases 

 Chairmen: Milic S, O’Beirne J, Puljiz Z

 Invasive methods:
10:30-10:45 • HVPG: why, when, whom? | Bosch J  
10:45-11:00 • Endoscopy | Bradic T 

 Non-invasive methods:
11:00-11:15 • Ultrasound 1 (B-mode ultrasound and  Doppler) | Grgurevic I 
11:15-11:30 • Ultrasound 2 (Elastography and Contrast) | Berzigotti A 
11:30-11:45 • CT & MRI | Curic J 
11:45-12:00 • Noninvasive biochemical methods | Salkic N 

12:00-14:00 Lunch & Hands-on ultrasound

14:00-15:30 Treatment of hepato-portal circulatory disorders 

 Chairmen: Hrstic I, Kardum D,  Bosch J

14:00-14:15	 	Esophageal varices and variceal bleeding in patients with liver  
cirrhosis | Biscanin A 

 TIPS for portal hypertension:
14:15-14:30 • Hepatologist’s  perspective | O’Beirne J  
14:30-14:45 • Interventional radiologist’s  perspective | Cvetko D  

14:45-15:00	 Treatment of vascular liver diseases | Bokun T  

15:00-15:15	 Treatment of ascites and spontaneous bacterial peritonitis | Radic D  

15:15-15:30	 	Possibilities of liver transplantation in vascular liver diseases |  
Filipec-Kanizaj T      
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Anatomy of hepato-portal circulatory system
Grgurevic Lovorka
Institute of Anatomy, Laboratory for Mineralized Tissue, Center for Translation and Clinical 
Research, Medical School University of Zagreb

The vessels connected with the liver are the portal vein, hepatic artery and hepatic veins. 
The liver, like the lungs, has a dual blood supply: a dominant venous source and a lesser 
arterial one. The hepatic portal vein brings 75-80% of the blood to the liver. Portal blood, 
containing about 40% more oxygen than blood returning to the heart from the systemic 
circuit, sustains the liver parencyma. The hepatic portal vein carries virtually all of the 
nutrients absorbed by the alimentary tract to the sinusoids of the liver. Arterial blood from 
the hepatic artery, accounting for only 20-25% of blood received by the liver, is distributed 
initially to non-parenchymal structures, particularly the intrahepatic bile ducts.  
The portal vein begins at the level of the second lumbar vertebra and is formed from the 
convergence of the superior mesenteric and splenic veins. It is approximately 8 cm long 
and lies anterior to the inferior vena cava and posterior to the neck of the pancreas. It lies 
obliquely to the right and ascends behind the first part of duodenum, the common bile duct 
and gastroduodenal artery. At this point it is directly anterior to the inferior vena cava. It 
enters the right border of the lesser omentum, ascends anterior to the epiploic foramen to 
reach the right end of the porta hepatis and then divides into right and left main branches 
which accompany the corresponding branches of the hepatic artery into the liver. In the 
lesser omentum the portal vein lies posterior to both the common bile duct and hepatic 
artery. Increased pressure within the portal venous system may result in dilatation of portal 
venous tributaries and reversed flow at sites of porto-systemic anastomoses. 
The hepatic artery gives off right gastric, gastroduodenal and cystic branches as well as 
direct branches to the bile duct from the right hepatic and sometimes the supraduodenal 
artery. After its origin from the coeliac axis, the hepatic artery passes anteriorly and laterally 
below the epiploic foramen to the upper aspect of the first part of the duodenum. It passes 
anterior to the portal vein and ascends anterior to the epiploic foramen between the layers 
of the lesser omentum. Within the free border of the lesser omentum the hepatic artery 
is medial to the common bile duct and anterior to the portal vein. At the porta hepatis 
it divides into right and left branches before these run into the parenchyma of the liver. 
Anatomical variants of the normal arrangement of the hepatic artery are found in one-third 
of individuals and are important to recognize because they are relevant to surgical and 
interventional radiological procedure.
The liver is drained by three major hepatic veins into the suprahepatic part of the inferior 
vena cava and a multitude of minor hepatic veins that drain into the intrahepatic inferior 
vena cava. The three major veins are located between the four major sectors of the liver. 
The hepatic venous anatomy is important in right lobe living donation. 

References:
Grays Anatomy, 2016, Elsevier
Clinically Oriented Anatomy, 2010, Lippincott Williams and Wilkins
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Contemporary Concept of Advanced Chronic 
Liver Disease
Massimo Pinzani
Sheila Sherlock Chair of Hepatology, Director, UCL Institute for Liver and Digestive Healt, Royal 
Free Hospital,  London NW3 2QG United Kingdom

The term “cirrhosis” identifies an advanced phase of chronic liver diseases (CLD) that per 
se is neither morphologically or clinically an end stage, particularly with the prospective 
of novel treatments able to stabilise or even reduce tissue fibrosis. Regardless, patients 
with cirrhosis are classified along with the appearance of clinical manifestations typical 
of decompensated cirrhosis with little or no ability to predict these often life threatening 
events (so called ‘expectant’ algorithm). In addition, it is increasingly clear that different 
CLD are characterised by different predominant pro-fibrogenic mechanisms and, while 
cirrhosis is the common result of progressive fibrogenesis, there are distinct patterns of 
fibrosis development in different and even within the same CLD. These aetiology-related 
patterns are linked to the relative prevalence of different pro-fibrogenic mechanisms, such 
as the activation of a chronic wound healing reaction, oxidative stress and derangement 
of the epithelial-stromal equilibrium around bile ducts. The knowledge of these aspects 
of the pathophysiology of CLD leads to the awareness that a correct interpretation of the 
development of cirrhosis should take into consideration the correlation between time of 
progression of liver disease, the aetiological agents, the dynamics of the necro-inflammatory 
infiltrate, the distribution of fibrosis and the onset and progression of portal hypertension 
(PH), depending on the aetiological agent. For these reasons, it has been proposed to 
abandon the term “cirrhosis” for the clinical interpretation and practical management 
of the more advanced phases of chronic liver disease. The term “advanced chronic liver 
disease” associated with aetiological information (i.e. HCV-, NASH-, etc) has been proposed 
to replace the term cirrhosis. The presentation will approach this proposed change from 
the pathophysiological and clinical point of view. 

Pathophysiological classification of portal 
hypertension
Emmanuel Tsochatzis
UCL Institute for Liver and Digestive Health, Sheila Sherlock Liver Centre, Royal Free Hospital, 
London NW3 2QG United Kingdom

Portal hypertension is classified into cirrhotic and non-cirrhotic depending on the presence 
of an underlying chronic liver disease and into pre-sinusoidal, sinusoidal or post-sinusoidal 
depending on the aetiology and underlying mechanism. Portal hypertension in cirrhosis is 

Seminaria ABSTRACTS.indd   6 01/03/16   11:06



initiated by increased liver resistance due to architectural distortion, but later aggravated by 
splanchnic vasodilatation, an adaptive response that leads to increased portal blood inflow. 
Hepatic endothelial dysfunction accounts for 30% of the total liver resistance in cirrhosis, 
implying that portal pressure could be decreased by 30% if this functional abnormality 
was antagonized. This talk will look into details of the classification and pathophysiology.

Coagulation compendium for hepatologist
Rajko Kusec
Department of Hematology and Division of molecular genetics Department of laboratory diagnosis, 
Dubrava University hospital and University of Zagreb School of Medicine

Contrary to the expected tilted balance towards hypocaoagulatin and perception of 
chronic liver disease (CLD) being and acquired bleeding disorder, it is now recognized 
that because of the relative deficiency of both procoagulant and anticoagulant factors 
the new, fragile balance is being established in blood clotting. In CLD all three major 
hemostatic systems: primary hemostasis, coagulation and fibrinolysis are rebalanced. Mild 
to moderated thromocytopenia in cirrhosis is seen in approximately ¾ of patients and 
different mechanisms from splenic sequestration , suppressed production in bone marrow 
with decreased hepatic production of thrombopoietin ( TPO), while platelet procoagulant 
activity (thrombin generation) is preserved. In the liver all of the coagulation factors are 
produced except von Wilebrandt factor (VWF). Levels of factor VIII produced by hepatic 
and extrahepatic endothelium are increased due to cytokine stimulation and stabilization 
by VWF. Natural anticoagulant protein levels of antithrombin, protein C, protein S fall 
proportionally to severity of liver disease. Fibrinolysis and antifibrinolysis is affected 
CLD. Levels of plasminogen, alpha2antitripsin, FAFI and FXIII are often reduced. Levels 
of tPA, synthesized by endothelial cells, are usually increased while PAI-1 levels may be 
normal or increased. Ascitic fluid has fibrinolytic activity and its reabsorption in circulation 
may accelerate fibrinolysis in some patients. Rethinking hemostasis in liver disease has 
moved from historical perception of and acquired bleeding disorder and it is today seen as 
rebalanced but fragile system. Specific aspects of laboratory monitoring and therapeutic 
interventions aimed at prediction of bleeding or thrombosis will be discussed. 

Vascular liver diseases – overview
Tamara Alempijevic
School of Medicine, University of Belgrade, Serbia, Clinical Center of Serbia, Clinic for 
Gastroenterology and Hepatology, Belgrade, Serbia

Vascular liver diseases, although affecting less than 5/10,000 patients, collectively account 
for a number of rare conditions that represent an important health problem worldwide in the 
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field of liver diseases. A common characteristic of most of these disorders is that they can 
cause non-cirrhotic portal hypertension with an ensuing high morbidity and mortality. They 
include a set of conditions that may be acute, or may be insidious and subclinical for many 
years.  Hepatic vascular disorders constitute a heterogeneous group of conditions that must 
be considered in the differential diagnosis of any patient with hepatic compromise. Vascular 
liver diseases can be organized into 3 categories: obstruction to hepatic vascular inflow, 
obstruction to blood flow through the liver, and obstruction to hepatic vascular outflow. In 
the first category are portal vein thrombosis, hepatic artery thrombosis, and presinusoidal 
causes of vascular obstruction. In the second category are sickle cell disease, disseminated 
intravascular coagulation, intrasinusoidal malignancy, and infection. In the third category 
are macroscopic hepatic venous thrombosis, thrombosis of the retrohepatic inferior vena 
cava, and venoocclusive disease. Most of the vascular disorders of the liver are rare, with 
the exception of portal vein thrombosis (PVT) in patients with cirrhosis. Their importance 
lies in the very significant morbidity and mortality that can occur without timely diagnosis 
or disease-specific management or even with an inappropriate workup. Advances in the 
knowledge of vascular liver disorders are hampered by the small number of cases and a 
limited number of studies assessing natural history, pathophysiology or therapy. Therefore, 
the aim of this review is to highlight the importance of vascular liver diseases. 

HVPG: why, when, whom?    
 

Jaime Bosch
Hospital Clinic, University of Barcelona and CIBERehd, Guest Professor, Inselspital, Bern University.

HVPG: What is it?

HVPG is the preferred way of measuring portal pressure at present. HVPG is the acronym 
of hepatic vein pressure gradient, which indicates the pressure difference in the hepatic 
vein measured when a catheter totally occludes its lumen (either by inflating a distal balloon 
or by advancing it until it occludes the vein - wedging) and when the catheter is ‘free’ in 
the hepatic vein. The occluded (wedged) pressure reflects the pressure at the hepatic 
sinusoids, which in cirrhosis equals to portal pressure due to the closure of intersinusoidal 
communications due to fibrosis, septa and nodule formation (Figure 1A and 1B). The free 
pressure is equal or very close to the pressure in the inferior vena cava; therefore the HVPG 
equals to the portal perfusion pressure across the liver.

Measurement of portal pressure therefore requires the catheterisation of the portal vein, 
preferably using a balloon-tipped catheter, as the balloon catheter technique is more 
accurate and less variable due to the fact that it represents a much larger volume of the 
liver parenchyma than that assessed by a wedged catheter (Figure 2). Catheterisation of 
the hepatic vein can be done from an antecubital vein, a femoral vein or an internal jugular 
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vein approach. The latter is the most commonly used as it allows to perform a transjugular 
biopsy in the same procedure, if this is needed. This is a moderately invasive procedure, 
usually done on an outpatient basis, and requires local anaesthesia, mild conscious sedation, 
and EKG and fluoroscopy monitoring.  Access of the jugular vein is safer when performed 
under ultrasound guidance. The technique is safe, as we have not had fatalities in over 
10,000 procedures done in our hepatic hemodynamic laboratory.

As for any hemodynamic measurement, some precautions should be taken to guarantee 
accuracy. Important steps are to avoid deep sedation (that causes marked respiratory 
oscillations preventing adequate measurements), the use of adequate equipment allowing 
to obtain repeat permanent tracings, use appropriate settings (scale, speed and length of 
recording) and measuring the free pressure at the adequate point (1-3 cm from its opening 
into the inferior vena cava) (Figure 3).

Why?

Portal hypertension is responsible of the severe complications of cirrhosis that ultimately 
lead to death or liver transplantation. Thus, measuring portal pressure offers important 
prognostic information. Moreover, changes in portal pressure carry important implications 
as they reflect progression of the disease or its improvement during therapy. 

The following cut-off values are of clinical relevance: 

• 1-5.5 mmHg: Normal HVPG values

• 6-10 mmHg: Subclinical portal hypertension, not associated with any specific compli-
cation.

•  ≥10 mmHg: Clinically significant portal hypertension, indicating that the patient is at 
risk of developing varices, bleeding from varices or portal hypertensive gastropathy, 
portal-systemic encephalopathy, ascites, spontaneous bacterial peritonitis, and hepa-
torenal syndrome.

•  ≥12 mmHg: threshold value for variceal bleeding

• ≥16 mmHg: signals increased risk of death

•  ≥20 mmHg: during acute variceal bleeding it indicates an increased risk of treatment 
failure and death.

Implicit in the above is that by preventing the HVPG to increase above these values, we 
can prevent the complications of cirrhosis. Conversely, decreasing the HVPG below these 
thresholds translate into a clinical benefit as the complications can be reversed.

When and whom?

All patients with suspected portal hypertension may benefit from the information provided 
by measuring HVPG. In practice, however, most centres perform these measurements only 
in specific situations. These include the diagnosis of sinusoidal portal hypertension (Vs. 
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other causes of intrahepatic portal hypertension), before deciding preventative therapy, or 
after having experienced major complications.

In recent years progress in non-invasive tools, especially since the introduction of liver 
elastography, has allowed to limit the number of patients in whom we suspect that they 
may have a clinically significant portal hypertension (CSPH) and that may therefore require 
invasive investigations as endoscopic screening for varices or measurements of HVPG. 
Thus, a transient elastography of less than 12.5 KPa almost invariably denotes absence of 
CSPH, while a value over 20 Kpa, especially if associated with a platelet count below 150,000 
per cu mm or with and enlarged spleen is almost invariably associated with presence of 
CSPH. Values in between can be associated or no with CSPH (and varices).

An increasing reason for measuring HVPG is during the treatment of portal hypertension 
with pharmacological agents, alone or associated with endoscopic therapy. In this scenario, 
achieving a marked HVPG reduction has strong prognostic implications, since being a 
hemodynamic responder is associated with a reduced risk of bleeding, ascites, other portal 
hypertensive complications and of death.  The definition of responder varies according on 
whether the patient is compensated asymptomatic patient that is treated to prevent the first 
episode of bleeding or decompensation (‘primary prophylaxis’) or if the patient is treated 
to avoid recurrent variceal bleeding and further decompensation (‘secondary prophylaxis’).

In primary prophylaxis a good hemodynamic response is to decrease the HVPG to values 
≤12 mmHg or by ≥10% of baseline values.

In secondary prophylaxis a good hemodynamic response requires decreasing HVPG to 
≤12 mmHg or by ≥20% of baseline values. 

In addition, since the advent of DAAs for hepatitis C, it is quite valuable to measure HVPG 
before and during therapy in patients with known or suspected cirrhosis, as this might be 
the only way of assessing when a patient that has been cured from the HCV infection is free 
from the risk of developing complications related to portal hypertension. Although the risk 
of complications is lower after achieving a SVR, the risk is maintained while the patients 
have a HVPG above 10 mmHg, and by the moment this cannot be sensed adequately  by 
non-invasive parameters. 
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Figures

Figure 1A. HVPG is the difference between wedged (WHVP) and free hepatic vein 
pressures. WHVP is a measurement of the hepatic sinusoidal pressure, which in cirrhosis 
equals portal pressure. 

Figure 1B. HVPG is equal to the portal pressure gradient in patients with cirrhosis 
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Figure 2: measurement of WHVP using a balloon catheter (occluded pressure). Note that the 
pressure averages a much larger liver area than when “wedging“ a end-hole catheter (fig 1A).

Figure 3. Example of a typical measurement of HVPG using a balloon catheter in a patient 
with cirrhosis. Note that after balloon inflation the pressure rapidly increases but does 
not stabilize until some 30 seconds later. A second measurement yield identical values 
of FHVP, WHVP and HVPG than the first one. In practice, measurements are done by 
triplicate and averaged.
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Endoscopic Assessment of Complications of 
Portal Hypertension
Tihomir Bradic
Department of Gastroenterology, Hepatology and Clinical nutrition, Department of Medicine, 
University Hospital Dubrava, Zagreb, Croatia

Portal hypertension develops as a consequence of microscopic changes in liver anatomy. 
Due to increased blood flow resistance through the liver, and splanhnic vasodilatation, 
numerous collaterals develop between the portal and caval veins. 

The studies show that varices develop, and enlarge in time. Even more so, the probability 
of variceal haemorrhage increases significantly with variceal size. Therefore, surveillance 
endoscopy to detect and treat varices is important. Some authorities, such as American 
Association for the Study of Liver Disease (AASLD) suggest screening OGD in all patients 
with newly diagnosed cirrhosis, and then repeat regularly, depending on the variceal size 
and disease severity, whilst others struggle to develop safe and cost effective non invasive 
methods to “personalize“ work up and treatment of patients with advanced liver disease. 
Amongst these methods, transient elastography (TE) shows the most promise. Nevertheless, 
upper GI endoscopy remains gold standard in diagnostic management of upper GI varices.

There are several grading systems of oesophageal varices. AASLD recommends grading of 
oesophageal varices in small and large, with a cut off diameter of varix up to 5 mm defined 
as small.  ILCP grading system classifies varices in three grades: I – small varices that may 
protrude minimally into the oesophageal lumen, but collapse on air insufflation, II – varices 
that occupy up to 1/3 of the oesophageal lumen, III – varices that protrude more than 1/3 
of the oesophageal lumen. Paquet classifies varices in four groups.

Gastric varices are classified according to Sarin Classification. It distinguishes two main 
categories of gastric varices: Gastrooesophageal (GOV) varices that are, in fact, continuation 
of oesophageal varices, and isolated Intragastric varices (IGV). Gastrooesophageal varices 
are divided into two grades – GOV – 1, that extend  in continuation from oesophagus 
and cardia along the lesser curvature of the stomach, and GOV -2  that extend from the 
oesophagus and cardia along the stomach fundus. They are, usually, more tortuos and 
demand somewhat different therapeutic approach. 

Intragastric varices (IGV) are also divided into two groups. IGV – 1 form along the stomach 
fundus and are not continuation of oesophageal varices, whilst IGV – 2 varices form in 
corpus and antrum (they may continue to the duodenal bulb) If isolated gastric varices 
are detected, splenic vein thrombosis should be excluded.

Gastric varices can be also categorised according to the size:  small varices up to 5 mm in 
diameter, medium -9mm and large varices that are 1cm or larger.

Surveillance endoscopy should be repeated in defined time intervals according to the 

Seminaria ABSTRACTS.indd   13 01/03/16   11:06



variceal size and disease severity. Compensated patients with no varices, or TE values less 
than 20kPa, should be screened by endoscopy  in 2-3year intervals, or until TE repeated in 
yearly intervals, shows increase to the values greater than 20kPa. Compensated patients 
with small varices should be screened in 1-2 year intervals. Patients with large varices 
(grade II or III according to ILCP) or decompensated cirrhosis, irrespective of variceal size, 
screening endoscopy should be done on yearly basis.

Ultrasound B-mode and Doppler diagnosis for 
portal hypertension and vascular liver diseases
Ivica Grgurevic
Department of Gastroenterology, Hepatology and Clinical nutrition, Department of Medicine, 
University of Zagreb, School of Medicine and Faculty of Pharmacy and Biochemistry, University 
Hospital Dubrava, Zagreb, Croatia

Ultrasound (US) is usually the first modality used to assess patient with liver disease.  It 
may be used to detect signs indicative of portal hypertension (PH) such as dilation of 
portal vein, splenomegaly,  or collateral porto-systemic venous pathways. When present 
thise signs are highly specific for the presence of PH, however they are not sensitive 
enough and failure to find some does not rule-out the presence of PH.  In the second step 
of diagnostic assesment US couppled with color Doppler may be used to define the cause 
and level  at which pathological substrate has taken place to induce changes responsible for 
development of PH. Posthepatic causes might be readily detected as congestive changes 
in hepatoportal circulation due to heart failure and/or pulmonary hypertension and are 
characterized by dilated hepatic veins with highly pulsatile spectral morphology, with 
pulsatility transmitted by transsinusoidal route to portal vein. Budd-Chiary syndrome can 
be detected by absent flow in one or more hepatic veins and/or inferior vena cava, with 
typical collaterals („hockey stick sign“) formed within the liver. Intrahepatic postsinusoidal 
causes of PH refers to sinusoidal obstruictive syndrome (SOS), usually seen following bone 
marrow transplantation and chaemotherapy and characterized by flattened flow in hepatic 
veins, reversed direction of blood flow within the portal vein, edema of the gallblader wall 
and in some cases ascites.  Most prevalent typical representative of sinusoidal causes of 
PH is liver cirrhosis which might be diagnosed by morphological changes to liver (coarse 
parenchyma with fibrous strands, nodularity of the liver surface and of the hepatic vein 
interface), blunted liver edge.  However , these changes might be seen in nodular regenerative 
hyperplasia  as well, representing intrahepatic presinusoidal causes of PH, with differential 
diagnosis based only on US morphology very difficult or impossible.  These cases may be 
resolved by elastography showing stiff liver in case of cirrhosis, and soft liver in NRH, or 
by liver biopsy.  Prehepatic and presinusoidal representative of PH is most comonly portal 
vein thrombosis that usually occurs due to combination of local inflamatory or neoplastic 
conditions, facilitated by systemic thrombophylica, either congenital or acquired. Of the 

Seminaria ABSTRACTS.indd   14 01/03/16   11:06



acquired causes myeloproliferative neoplasms should be always excluded with mandatory 
JAK-2 mutation determination, and bone marrow aspirration biopsy.  Patients with chronic 
PVT  usually develop portal cavernoma (except for cirrhotic patients), representing collateral 
venous ascending pathways running along common bile duct towards non-obstructed 
intrahepatic portal branches, which may be detected by US and endoscopic ultrasound as 
well. Portal cavernoma may lead to compression or ischaemia of the bile ducts resulting in 
biliary obstruction. This is challenging situation  for therapeutic intervention since endoscopic 
biliary drainage might be complicated by haemobilia.  US and EUS should be used in this 
scenario to define underlying local causes of PVT, such as small neoplasms of ampulary 
region or CBD, define the relation of cavernoma to the bile duct wall in order to provide 
usefull information to the operator for endoscopic decompressive approach to bile ducts. 

References:
Berzigotti A, Piscaglia F. Ultrasound in portal hypertension-Part 1. Ultraschall in Med 2011; 32: 548–71.
Berzigotti A, Piscaglia F. Ultrasound in portal hypertension-Part 2.  Ultraschall in Med 2012; 33: 8–32
EASL Clinical Practice Guidelines: Vascular diseases of the liver. J Hepatol 2016; 64: 179–202 

Elastography and contrast-enhanced 
ultrasound for the assessment of portal 
hypertension 
Annalisa Berzigotti
Hepatology, University Clinic for Visceral Surgery and Medicine, Inselspital, University of Berne

The best technique to assess the presence and severity of portal hypertension in cirrhosis 
is the measurement of hepatic venous pressure gradient (HVPG) during hepatic vein 
catheterization. Even if this technique gives accurate and reproducible data, it is invasive, 
costly and is usually available only in highly specialized Centers. 

Elastographic methods such as transient elastography (TE), Acoustic Radiation Force 
Impulse imaging and two dimensional real-time shear wave elastography (2D-RT-SWE), 
enable assessing liver stiffness (LS), which mainly depends upon liver fibrosis amount. 
Since liver fibrosis is a major determinant of portal hypertension in compensated cirrhosis, 
LS has been tested as a non-invasive surrogate of portal hypertension. Studies comparing 
LS (mostly by TE) to HVPG showed that LS is an accurate method to rule-out and rule-in 
clinically significant portal hypertension (CSPH). In particular, values of LS ≥21  kPa are 
highly suggestive of presence of CSPH, and predict the onset of first clinical decompensation 
with an accuracy similar to that of the HVPG. On the other hand, the accuracy of LS for 
predicting the presence of gastroesophageal varices is limited (AUROC between 0.71 
and 0.84), and LS alone cannot be used to rule-out or rule-in this complication of portal 
hypertension. Spleen stiffness (SS) measurement by TE has been recently proposed as a 
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novel parameter more tightly related to portal hypertension, with promising results, but 
at the moment it is not used in clinical practice.  

The combination of elastography with unrelated non-invasive parameters improves the 
diagnostic accuracy of liver stiffness alone to diagnose CSPH and esophageal varices in 
compensated cirrhosis. In two different cohorts the LSPS= liver stiffness’ spleen size/platelet 
count performs better than any single parameter to diagnose CSPH and EV. The use of 
this simple parameter in clinical practice has the potential of safely reducing by half the 
number of endoscopies to be performed in patients with compensated cirrhosis, since it 
allows ruling-out CSPH with high confidence. The Baveno VI recommendations included 
the use of LS combined to platelet count to reduce the number of unnecessary screening 
endoscopies in patients diagnosed of compensated cirrhosis.

Contrast-enhanced ultrasound (CEUS) is used in clinical practice to better evaluate non-
cirrhotic causes of portal hypertension such as portal vein or hepatic veins thrombosis, 
and is the technique of choice to distinguish between benign portal vein thrombosis and 
neoplastic invasion of the portal vein in patients with cirrhosis and hepatocellular carcinoma. 
Several novel applications of CEUS and dynamic-CEUS with impressive preliminary results 
are being tested in patients with cirrhosis. These include SubHarmonic Aided Pressure 
Estimation (SHAPE) and the estimation of the vascular connectome of the liver through 
a specifically designed software. Once validated, they have the potential of dramatically 
reducing the use of invasive measurement of HVPG and to allow an improvement in the 
clinical management of patients with cirrhosis. Neither elastography nor CEUS can be 
currently used to monitor changes in HVPG occurring during beta-blockers treatment for 
portal hypertension, and this remains a field for future research.  

MDCT and MRI in portal hypertension
Josip Curic
Department of Diagnostic and Interventional Radiology, University Hospital Dubrava, Zagreb, Croatia

Portal hypertension, characterized by a pathological increase in the portal venous pressure, 
is one of the key consequences of liver cirrhosis. Hepatopetal flow is redirected through 
alternative pathways into the low-pressure systemic veins, leading to formation of an 
extensive network of portosystemic collateral vessels. Embryologically derived anastomoses 
between the portal and systemic circulation exist at various sites in  healthy humans. In 
portal hypertension, dilatation of these channels leads to formation of varices at various 
sites in the body. These varices are fed in the long term by spontaneous development of 
large shunts in the abdomen. Since these shunts could be an important cause of variceal 
bleeding and hepatic encephalopathy, their accurate identification is imperative in therapeutic 
decision making. Understanding their anatomy may help to avoid potential complications 
related to interventional radiological procedures and surgery.  MDCT with its advanced 
post processing capabilities can exquisitely demonstrate these vascular pathways.
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Noninvasive biochemical methods in 
diagnostics of portal hypertension
Nermin Salkic
University Clinical Center Tuzla, Dept of Gastroenterology and Hepatology, Tuzla, Bosnia and Herzegovina

Development and progression of portal hypertension (PHT) is one of the most challenging 
tasks for clinicians, despite the fact that it remains the main cause of complications in 
cirrhosis. Although hepatic venous pressure gradient (HVPG) remains the current gold 
standard for measuring PHT and its severity, there are several physical and biochemical 
diagnostic modalities emerging as a possible noninvasive alternative.

A considerable effort has been made in establishing a potential role of noninvasive markers 
of PHT that could be used to stratify patients according to the severity and/or to monitor 
disease progression or treatment response without the need of the repeated invasive 
measurements. Recent advances in understanding of pathogenesis of portal hypertension 
enabled us to explore a myriad of novel biochemical markers of angiogenesis, vascular 
injury and endothelial dysfunction. Additionally, noninvasive markers traditionally used 
in noninvasive diagnostics of liver fibrosis and cirrhosis such as FibroTest have also been 
evaluated in diagnostics of PHT.

Despite recent advances in this area, the potential role of serum markers for the evaluation 
of PHT remains unproven. Still, improvement in our understanding of pathogenesis of PHT 
may reveal additional biomarker(s) that may be of more diagnostic value. 

Esophageal varices and variceal bleeding in 
patients with liver cirrhosis
Alen Biscanin
Department of gastroenterology and Hepatology, Department of medicine, University of Zagreb 
school of dental Medicine, University Hospital Centre Sisters of Mercy, Zagreb, Croatia

Esophageal varices are a major cause of morbidity and mortality in patients with cirrhosis. 
Variceal formation is a response to portal pressure elevation, and over 90% of cases are 
caused by hepatic cirrhosis. The gold standard for diagnosis of oesophageal varices is 
esophagogastroscopy. Variceal formation starts at HVPG over 10 mmHg, and possibility 
of variceal bleeding is a consequence of HVPG over 12 mmHg.  Formation of varices and 
especially variceal bleeding worsens the outcome of patients with cirrhosis. We can deal 
with oesophageal varices through pre-primary, primary and secondary prevention, and in 
the phase of acute variceal bleeding. 

In pre-primary prevention as prevention of variceal formation, NSBB failed to show benefit. 
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Etiological management of underlying disease seems to be important. Also, the use of 
statins seems to be promising. 

In primary prevention of oesophageal variceal bleeding, according to Baveno VI 
recommendations, NSBB, carvedilol and EVL as monotherapy are indicated. They show 
benefit for patients with cirrhosis, reducing the risks of first episode of variceal bleeding, 
bleed-related mortality and all-cause mortality. NSBBs and EBL appear to be equally effective. 
NSBB have more frequent side- effects, which can usually be solved by dose reduction and 
very rarely lead to discontinuation of therapy. EVL has lower rate of side-effects, but side- 
effects are more serious, especially bleeding from ulcerations on ligation sites, even with 
lethal outcome reported in literature. Carvedilol appears to be more effective than EVL, 
but further studies are need.  

In management of acute oesophageal variceal bleeding episode, standard pre-endoscopic 
care is conservative blood volume resuscitation to maintain  level of haemoglobin  between 70 
and  80 g/L (except in patients with cardiovascular disorders and active  bleeding), antibiotic 
prophylaxis, pharmacological  therapy  (vasoactive  drugs) and  prevention of  hepatic  
encephalopathy. EVL is the recommended form of endoscopic therapy for acute oesophageal 
variceal bleeding.  Refractory bleeding may be treated with balloon tamponade, or better, if 
available, with covered self-expanded metal stents (c-SEMS). Early TIPS placement may be 
an option in patients at high risk of treatment failure (e.g. Child-Pugh class C <14 points or 
Child-Pugh class B with active bleeding) after initial pharmacological and endoscopic therapy, 
in patients with persistent bleeding and severe early rebleeding as well.      

In secondary prophylaxis, according to Baveno VI recommendations, standard care of 
oesophageal  varices is the combination of NSBB and EVL. Carvedilol is not yet compared 
with the current standard of care, and its use cannot be recommended in prophylaxis of 
rebleeding. EVL or NSBB as monotherapy are less efficient than combination therapy, and 
reserved for second line treatment. Use of NSBB in patients with end-stage liver desease is a 
matter of intense debate. Patients  with systolic  blood pressure <90 mmHg, hyponatriemia 
<130 and  acute kidney  injury must be  closely  monitored, and  NSBB dose  adjustment  
or  drug discontinuation should be considered. In secondary prophylaxis small diameter 
c-SEMS seem to be promising in reducing the rate of rebleeding, but the effect on survival 
time or quality of life is questionable.

TIPS for portal hypertension: Interventional 
radiologist’s perspective 
Danijel Cvetko
Department of Diagnostic and Interventional Radiology, University Hospital Dubrava, Zagreb, Croatia

Transjugular intrahepatic portosystemic shunt (TIPS) is the percutaneous method of creating 
a portosystemic shunt to decrease or treat portal hypertension. TIPS is a side-toside shunt 
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of a determined diameter designed to function as a partial shunt that preserves a portion 
of portal flow to the liver. Flow through the completed shunt is assessed by comparing 
the degree of preferential filling of the shunt to the that of the portal vein branches and 
portosystemic collaterals (mainly in the gastric veins). The identification of hepatofugal 
(reversed) blood flow in portal vein branches (total shunting) is a sign of good flow through 
the shunt. Technical success is defined as a decrease of the portosystemic pressure gradient 
to 12 mm Hg or less, or a reduction of at least 20 %. 

Clinical success is defined as cessation of variceal bleeding, decrease of ascites, and conversion 
into diuretic sensitive ascites, as well as improvement of liver function in patients referred 
for massive thrombosis of hepatic veins. 

Refractory ascites is the most frequent indication for TIPS. 

TIPS is generally accepted as a second-line therapy after failure of endoscopic and medical 
therapy of bleeding from gastroesophageal varices. Massive thrombosis of the hepatic veins, 
portal vein thrombosis, portosystemic collaterals embolization are possible indications in 
certain patients. 

TIPS is absolutely contraindicated in cases of unproved portal hypertension (either clinically 
or anatomically) as well as right-sided heart failure with increased central venous pressure, 
polycystic liver disease and severe hepatic failure.

Unpredictable shunt patency remains the greatest problem with this method. With 
conventional bare metal stents, the probabilities of shunt dysfunction after the primary 
procedure are 25 and 50 % after 6 and 12 months, respectively. Creation of a TIPS with the 
use of expanded polytetrafluoroethylene (ePTFE)-covered stent grafts has been reported 
to reduce the incidence of shunt dysfunction to 13 % at 6 months and 15–20 % at 1 year. 

Overall, TIPS remains an essential procedure for management of portal hypertension, 
with new techniques and equipment resulting in decreased procedure time and improved 
long-term outcomes.

Treatment of vascular liver diseases
Tomislav Bokun
Department of Gastroenterology, Hepatology and Clinical nutrition, Department of Medicine, University 
of Zagreb, Faculty of Pharmacy and Biochemistry, University Hospital Dubrava, Zagreb, Croatia

Vascular liver diseases (VLD) are relatively rare, occurring often in relatively young and 
otherwise healthy people leading to significant morbidity and mortality. The lack of research 
impedes the development of evidence based recommendations for diagnosis and treatment. 

Upon diagnosing Budd-Chiari Syndrome (BCS), guidelines strongly advise referring the 
patient to the expert centre dealing with BCS patients. Stepwise approach is suggested for 
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the treatment, starting with medical treatment, and moving forward to invasive procedures 
including angioplasty, stenting, TIPS and liver transplantation (LT) when previous treatment 
fails. Anticoagulant therapy, generally lifelong, should be initiated as soon as possible 
if no major contraindications, with consideration of risks if portal hypertension (PH) is 
present. Compilations of PH such as ascites, hepatic encephalopathy and gastroesophageal 
varices (with or without bleeding) should be managed according to current guidelines for 
such conditions in cirrhotic patients. In acute non-cirrhotic non-malignant portal vein 
thrombosis (PVT) the treatment goal is to stop the progression of thrombosis in order 
to prevent complications such as intestinal infarction, and to recannulate portal vein if 
possible. Low molecular weight heparin (LMWH) should be initiated immediately in 
absence of major contraindications, varfarin should be continued for at least six months, 
and evaluation of portal vein patency should be scheduled after six months, with screening 
for oesophageal varices afterwards if recannalisation did not occur, and then after 12 and 36 
months again. In absence of recannalisation of portal vein or in non-recognised and non-
treated patients, extrahepatic portal vein obstruction (EHPVO) develops, characterised by 
formation of porto-portal collaterals i.e. cavernomatous transformation of portal vein, with 
marked signs and complications of PH in absence of advanced liver disease. Treatment 
goals are to prevent the extension of thrombosis and complications of PH. Beta blockers 
and/or endoscopic band ligation can be used to control the risk of variceal bleeding, and 
in patients with known strong procoagulant conditions lifelong anticoagulation should 
be considered. In patients with idiopathic non-cirrhotic portal hypertension (INCPH) 
recommendations for management of PH complications in cirrhosis should be followed, and 
patients should be screened for PVT every six months. LT is the ultimate therapeutic option 
if more conservative treatment options for PH complications fail. Patients with vascular 
malformations (VM) in the liver due to Hereditatary haemorrhagic teleangiectasia (HHT) 
should be treated if symptomatic i.e. if complications of PH occur and also if high output 
cardiac failure is present necessitating cardiologist to be involved. If symptoms cannot be 
controlled with medical therapy, transarterial embolisation of VM should be considered, 
taking into account that these procedures have considerable morbidity and mortality. The 
last option is LT, which is curative. Treatment of sinusoidal obstruction syndrome (SOS), 
formerly called veno-occlusive disease, is directed towards controlling complications such 
as ascites, sepsis and organ failure. Anticoagulant treatment for PVT in cirrhotic patient 
should be considered especially in candidates for LT or if thrombosis is extended to superior 
mesenteric vein, but only after implementation of effective prophylaxis for GI bleeding.   

References:
EASL Clinical Practice Guidelines: Vascular diseases of the liver. J Hepatol. 2016 Jan;64(1):179-202.
de Franchis R; Baveno VI Faculty. Expanding consensus in portal hypertension: Report of the 
Baveno VI Consensus Workshop: Stratifying risk and individualizing care for portal hypertension. J 
Hepatol. 2015 Sep;63(3):743-52.
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Treatment of ascites and spontaneous bacterial 
peritonitis
Davor Radic
Department of Gastroenterology and Hepatology, Department of Medicine, University Hospital Centre 
Zagreb, Croatia

Ascites is abnormal accumulation of peritoneal fluid commonly found in decompensated 
cirrhosis.  The diagnosis of ascites is established by constellation of clinical and labora-
tory findings, by imaging and paracentesis procedures. It is most common complication 
of chronic liver failure and represents a hallmark in the natural history of chronic liver 
failure, predicting poor outcome with 50% mortality rate within 3 years. Patophysiology of 
ascites is still not completely understood. Although many pathogenic processes have been 
implicated in the development of abdominal ascites, about 75% likely occur as a result of 
portal hypertension in the setting of liver cirrhosis, with the remainder due to infective, 
inflammatory, and infiltrative conditions. Patients with ascites are at high risk of developing 
complications such as spontaneous bacterial peritonitis (SPB), hyponatremia, hydrothorax 
and progressive impairment of renal function. Spontaneous bacterial peritonitis (SBP), 
an infection of ascites without an evident intra-abdominal surgically treatable source, is a 
common complication in patients with cirrhosis and ascites. It has an estimated in-hospital 
mortalitiy rate of 20%. 

Adequate management of cirrhotic ascites and its complications remain an everyday clin-
ical challenge for hepatologists. Main goals of management are improving quality of life, 
decreasing risks of complications such encephalopathy and SPB. Treatment for ascites is 
multi-modal including dietary (protein) and  sodium restriction, pharmacologic therapies, 
diagnostic and therapeutic paracentesis, and in certain cases transjugular intra-hepatic 
portosystemic shunt, and liver transplantation remains. Every patient with ascites should 
be directed to a transplantation center.

Possibilities of liver transplantation in 
vascular liver diseases 
Tajana Filipec Kanizaj
Department of gastroenterology, University hospital Merkur, School of medicine, University of Zagreb

Liver transplantation (LT) in vascular liver diseases is present in three diferent aspects: 
LT for various liver diseases, surgical strategies in thrombosis of splanchic cirrculation 
or vascular complications after LT and cure of  liver-based inherited thrombophilic or 
hemophilic diseases.
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Vascular hepatic disorders are rare indications for LT. Due to their rarity and variable clinical 
presentation, the role of LT in the therapeutic algorithm of most of these liver disorders is 
still developing. It is without any doubt that hemangioma, infantile hemangioendothelioma 
(IHE), epithelioid hemangioendothelioma (EHE), hemorrhagic hereditary telangiectasia 
(HHT), Budd-Chiari syndrome (BCS), and nodular regenerative hyperplasia (NRH) took 
really profit of the latest developments in the field of LT. 

Due to dismal prognosis LT is absolutely contraindicated in case of angiosarcoma (AS). 
LT is of great value in the treatment of EHE and HHT. Until recently the role of LT for 
treatment of EHE has been questioned given the well-documented long-term survival, the 
high incidence (45%) of extra-hepatic disease, the lack of predictive clinical or histological 
criteria, and the high incidence (33%) of recurrent allograft disease. The ELITA-ELTR study 
is the largest published detailed long-term study validating the role of LT in the treatment 
of this disease.  The 5- and 10-year posttransplant survival rates of 83 and 74%, and 5- and 
10-year recurrence free survival rates of 82 and 64% were obtained. Medical and/or surgical 
pre-LT treatment (present in 30% of patients), invasion of regional lymph nodes (present 
in 33% of patients), and of (limited) extrahepatic disease (present in 17% of patients) were 
not formal contraindications to LT.

LT is currently the only curative option for symptomatic hepatic involvement in HHT. 
Except for biliary or hepatocellular necrosis, which require urgent liver transplantation, 
consensus on the most appropriate timing of transplantation is lacking. According to 
ELITA-ELTR registry LT represents a valuable, and most of all definitive, therapy in case 
of hepatic HHT leading to major cardiac failure and/or liver failure and/or massive biliary 
necrosis and/or development of major portal hypertension. Excellent 1-, 5-, and 10-year 
survival rates of 82.5% were observed. 

Indications of LT for IHE, BCS, and NRH must be highly individualized. NRH is the major 
cause of noncirrhotic portal hypertension and is thought to be secondary to primary vas-
culopathy with alterations in blood flow.  Few cases have been published of LT for NRH 
with favourable outcome. 

LT should be considered in BCS patients unsuccessfully treated with conservative methods.  
As the posttransplant course may be complicated by recurrent thromboses and/or recurrent 
BCS, anticoagulation is necessary. 

Liver-based inherited thrombophilic or hemophilic diseases can be cured by LT, although 
exceptionally one may encounter transmission of such disorders by the liver allograft itself. 

Many patients with cirrhosis present with localized or extensive splanchnic venous throm-
bosis at the time of LT. These conditions need a specific surgical strategy in order to allow a 
safe transplant procedure. Vascular complications after LT are rare events needing specific 
procedures, usually by interventional radiology.
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The registration fee covers course participation with  
US Hands-on, syllabus, coffee breaks, lunch and gala dinner 

All delegates will receive a certificate of attendance.

For information about registration, hotel  
accommodation and travel details contact:

Jasenka Duvnjak
Croatian Society of Gastroenterology Office

Marticeva 72, 10 000 Zagreb 
Email: jduvnjak@hgd.hr 

Phone: 00385 1 2442 398; 00385 1 4651 214
Fax: 00385 1 4621 958 

Mobile: 00385 99 462 1958

Seminaria ABSTRACTS.indd   28 01/03/16   11:06


