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Portal hypertension in the absence of portal vein thrombosis and without cirrhosis, but with mild or moderate 
alterations of liver histology (eg, obliterative venopathy, nodular regenerative hyperplasia, or incomplete septal 
cirrhosis) is being increasingly recognised. Owing to the heterogeneity of causes and histological findings, a 
substantial number of terms have been used to describe such idiopathic non-cirrhotic portal hypertension. Patients 
with the same clinical and histological features exist, but without portal hypertension at the time of diagnosis. 
Therefore, improved criteria are needed to define this form of liver disease. Here, we propose the term porto-
sinusoidal vascular disease, since all lesions found involve the portal venules or sinusoids. The definition of this 
entity is based on the characteristic absence of cirrhosis with or without signs of portal hypertension or histological 
lesions. The presence of known causes of liver disease does not rule out porto-sinusoidal vascular disease, but 
specific causes of vascular liver disease are excluded from its definition. The diagnosis of porto-sinusoidal vascular 
disease is based on liver biopsy and might include signs specific for portal hypertension with normal or mildly 
elevated liver stiffness values and no complete portal vein thrombosis. We provide simple diagnostic criteria, because 
agreement on a uniform nomenclature is an essential requirement for future collaborative studies.

Introduction
Development of portal hypertension is one of the most 
severe outcomes of liver diseases.1 Cirrhosis is by far the 
most frequent cause of portal hypertension in high-
income countries. However, many other liver diseases 
might cause portal hypertension. Among these liver 
disorders, idiopathic non-cirrhotic portal hypertension 
has received renewed interest in the past decade, owing 
to increased recognition of the disorder in patients with 
HIV,2 in patients receiving various treatments for 
underlying disorders, or in patients with various haem
atological disorders or autoimmune diseases.3 The 
widespread use of non-invasive tests for liver fibrosis 
might have contributed to a better recognition of idio
pathic non-cirrhotic portal hypertension by showing that 
portal hypertension can co-exist with low liver stiffness. 
Moreover, a proportion of patients undergoing diagnostic 
investigation for impaired liver function tests might 
present without any direct or indirect signs of portal 
hypertension but have features of a histological entity 
that resembles idiopathic non-cirrhotic portal hyper
tension. Similarly, patients presenting with extrahepatic 
portal vein thrombosis might also present an underlying 
liver disease, such as idiopathic non-cirrhotic portal 
hypertension. No definitive diagnostic test or patho
gnomonic histological feature is available for idiopathic 
non-cirrhotic portal hypertension, and the diagnosis of 
this condition remains one of exclusion. Additionally, in 
some cases, the presence of concomitant liver diseases is 
not sufficient to exclude idiopathic non-cirrhotic portal 
hypertension, which is the case when HCV infection is 
not associated with specific histological changes, for 
example. Further, little is known of the pathophysiology 
of idiopathic non-cirrhotic portal hypertension and 
treatment is based on management of symptoms. 

Additionally, the nomenclature for this condition is 
ambiguous, having also been referred to as hepatoportal 
sclerosis, non-cirrhotic portal fibrosis, incomplete septal 
cirrhosis, or nodular regenerative hyperplasia.1

The Vascular Liver Disease Interest Group (VALDIG) 
convened a conference in February, 2017, supported by 
European Association for the Study of the Liver and 
Congressi Stefano Franscini, to offer an opportunity for 
experts with an interest in vascular liver disorders to meet 
in a multidisciplinary symposium to discuss topics related 
to causes, pathogenesis, appropriated and potential new 
diagnostic tools, treatment, and the adequacy of the 
nomenclature for idiopathic non-cirrhotic portal hyper
tension. This Viewpoint summarises the main discussion 
points of this meeting and perspectives for future studies 
and proposes a new homogeneous nomenclature of 
a more inclusive entity that would also incorporate 
asymptomatic forms.

Definitions of previous entities and a new 
proposal
Idiopathic non-cirrhotic portal hypertension is charac
terised by portal hypertension, the absence of cirrhosis 
as documented histologically in an appropriate liver 
specimen, and the absence of obstruction of the 
extrahepatic portal vein or hepatic venous outflow tract, 
sarcoidosis, schistosomiasis, or congenital hepatic 
fibrosis, and causes of cirrhosis.4 The terms idiopathic 
portal hypertension and idiopathic portal fibrosis have 
also been used synonymously for this condition. 
Additional entities have been described, including 
incomplete septal cirrhosis (presence of thin, perforated, 
or blind-ended septa, which intermittently delimit 
rudimentary nodules, in the absence of regenerative 
nodules), nodular regenerative hyperplasia (characterised 
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by alterations of liver cell plates that arrange in nodules 
of thick, curved plates of regenerative hepatocytes and 
peripheral atrophic hepatocytes), and obliterative portal 
venopathy (defined by a narrowing or an obliteration 
of intrahepatic portal veins). The term hepatoportal 
sclerosis has been conceived to designate an entity 
characterised by both portal hypertension and obliterative 
portal venopathy. The pathophysiology of these entities is 
different initially but might end in lesions that are similar 
and commonly localised in the sinusoids and in the 
portal area.

Because these entities share histopathological charac
teristics and clinical profiles, it has been proposed that 
idiopathic non-cirrhotic portal hypertension be viewed as 
a distinct single entity with various pathological aspects,1 
rather than different clinicopathological entities. 
Agreement on classification being an essential require
ment for collaborative studies, the term idiopathic non-
cirrhotic portal hypertension was put forward in 2011 as a 
uniform designation, because it covers both clinical and 
aetiological aspects of the disorder. The diagnosis of 
idiopathic non-cirrhotic portal hypertension mostly relies 
on the exclusion of other conditions (panel 1).

This definition has several limitations. First, by 
excluding patients without portal hypertension, early 
stages (or variants) of the disease are excluded. Liver 
lesions observed in idiopathic non-cirrhotic portal 
hypertension (eg, obliterative portal venopathy or nodular 
regenerative hyperplasia) can be present in the absence 
of portal hypertension, suggesting that terms relying on 

portal hypertension are too restrictive.5–8 Second, because 
portal vein thrombosis is a frequent complication during 
the disease course, the previous definition excludes 
patients who are diagnosed after portal vein thrombosis 
has already developed. Third, the current definition of 
idiopathic non-cirrhotic portal hypertension requires the 
exclusion of other causes of liver diseases, although 
some causes (eg, fatty liver disease, autoimmune hepa
titis, viral hepatitis, or HCV-HIV co-infection) can coexist 
with idiopathic non-cirrhotic portal hypertension.

Therefore, a new definition is warranted to cover all 
aspects of this rare disorder. This need prompted us to 
propose a new term that encompasses the whole 
spectrum of the disease and groups together idiopathic 
non-cirrhotic portal hypertension, obliterative portal 
venopathy, and nodular regenerative hyperplasia. We 
propose the term porto-sinusoidal vascular disease 
(figure 1), since all alterations have been found to involve 
the portal venules or the sinusoids. The definition of 
this entity is based on the absence of cirrhosis and in 
the presence of histological alterations suggestive of 
this disease (figure 2), with or without portal hyper
tension, and possibly within a clinical scenario of 
autoimmune, haematological, or prothrombotic disease. 
The presence of a risk factor for parenchymal liver 
disease (eg, alcohol, metabolic syndrome, or viral 
hepatitis) does not exclude porto-sinusoidal vascular 
disease, if liver biopsy shows findings suggestive of 
porto-sinusoidal vascular disease. However, the relative 
contribution of porto-sinusoidal vascular disease or a 
concomitant parenchymal liver disease to the severity of 
portal hypertension remains an unresolved issue. Liver 
disease related to hepatic vein obstruction and specific 
causes for microvascular disease (eg, sarcoidosis, 
congenital hepatic fibrosis, and schistosomiasis) are 
excluded from this definition (panel 2). Additionally, 
sinusoidal obstruction syndrome, as defined after 
haemopoietic stem-cell transplantation and diagnosed 
according to the Seattle or Baltimore criteria,9 should 
not be considered a form of porto-sinusoidal vascular 
disease. Portal vein thrombosis, because of its frequent 
occurrence in the natural history of this entity, requires 
specific attention. The finding of extrahepatic portal 
vein thrombosis in a patient fulfilling the diagnostic 
criteria of porto-sinusoidal vascular disease does not 
represent a reason for its exclusion. Combining similar 
conditions and clinical diagnoses presents advantages 
and drawbacks (panel 3).

Histopathology
Conditions consistent with porto-sinusoidal vascular 
disease represent an indication for liver biopsy and 
include liver blood test abnormalities in the absence of 
any other cause, portal hypertension in the absence of 
liver insufficiency, portal hypertension with low liver 
stiffness values, and abnormal liver morphology in the 
absence of a cause of liver disease.
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Panel 1: Criteria needed for the previous diagnosis of idiopathic non-cirrhotic portal 
hypertension*

Clinical signs of portal hypertension (any one of the following†)
•	 Splenomegaly or hypersplenism
•	 Oesophageal varices
•	 Ascites (non-malignant)
•	 Minimally increased hepatic venous pressure gradient
•	 Portovenous collaterals

Exclusion of cirrhosis on liver biopsy

Exclusion of chronic liver disease causing cirrhosis or non-cirrhotic portal hypertension‡
•	 Chronic viral hepatitis B or C
•	 Non-alcoholic or alcoholic steatohepatitis
•	 Autoimmune hepatitis
•	 Hereditary haemochromatosis
•	 Wilson’s disease
•	 Primary biliary cholangitis

Exclusion of conditions causing non-cirrhotic portal hypertension
•	 Congenital liver fibrosis
•	 Sarcoidosis
•	 Schistosomiasis

Patent portal and hepatic veins (Doppler ultrasound or CT scanning)

*All criteria must be fulfilled to diagnose idiopathic non-cirrhotic portal hypertension. †Splenomegaly must be accompanied by 
additional signs of portal hypertension to fulfil this criterion. ‡Chronic liver disease must be excluded, because severe fibrosis 
might be understaged on liver biopsy.
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Histological alterations associated with porto-
sinusoidal vascular disease with portal hypertension 
encompass several elementary features that can be 
observed isolated or combined. They can schematically 
be classified into three defined entities—ie, obliterative 
portal venopathy, nodular regenerative hyperplasia, and 
incomplete septal cirrhosis. These entities are specific 
enough to be regarded as diagnostic for porto-sinusoidal 
vascular disease even in the absence of any clinical, 
imaging, or laboratory features of portal hypertension.

Obliterative portal venopathy (figure 3A) and hepato-
portal sclerosis affect primarily small and medium 
branches of the portal vein. Phlebosclerosis is the key 
feature, characterised by increased amounts of portal 
connective tissue around the vessels with irregular wall 
thickening and eccentric narrowing of vessel lumen, 
possibly up to complete occlusion and absence of vein 
(venopenia). This major feature is frequent, but at 
varying degrees and is heterogeneously distributed; 
therefore, it could be missed or be difficult to recognise 
on liver biopsies. In some cases, the portal tracts might 
harbour dilated vascular spaces and more than one 
arterial branch without bile duct proliferation.10 Nodular 
regenerative hyperplasia (figure 3B) consists of a 
transformation of normal hepatic parenchyma into 
small nodules, mostly 1–3 mm (rarely larger), 
macroscopically often paler than normal parenchyma. 
Compared with cirrhotic nodules, they are less well 
defined, since they are not limited by fibrosis. The liver 
can either be normal in size or enlarged, with a smooth 
or irregular surface. Nodular transformation might be 
confined to one portion of the liver or diffusely affect the 
whole organ. Accurate diagnosis can only be made by 
histology using reticulin stain. Under the microscope, 
distortion of the normal lobular architecture of regular 
liver cell plates can be seen, which is replaced by nodules 
of hyperplasic hepatocytes that can occasionally be 
centred by the portal tract. They are surrounded at the 
periphery by compressed atrophic cell plates and a 
condensed reticulin network, but without significant 
fibrosis. Occasional curvilinear sinusoidal dilatation in 
areas of atrophy is seen and central veins are compressed. 
However, diagnosis of nodular regenerative hyperplasia 
remains challenging, because the experience and 
accuracy of histopathologists can be highly variable.11

Incomplete septal fibrosis (figure 3C) is characterised 
by the presence of incomplete, thin, perforated, or 
blind-ended septa, which intermittently delimit rud
imentary nodules, although complete cirrhotic-type 
regenerative nodules are not seen. Isolated collagen 
bundles can also be observed within the parenchyma, 
which are associated with disturbed vascular 
relationships.

Other pathological features are often associated with 
these three entities and are important to recognise, 
because they can provide essential information to 
support diagnosis of porto-sinusoidal vascular disease. 

                          Histological
Obliterative portal venopathy
Nodular regenerative hyperplasia
Non-cirrhotic portal fibrosis
Hepatoportal sclerosis
Incomplete septal cirrhosis

Porto-sinusoidal vascular disease

               Clinical
Non-cirrhotic portal hypertension
Idiopathic portal hypertension

Figure 1: Elements defining porto-sinusoidal vascular disease
The term vascular porto-sinusoidal vascular disease encompasses various clinical (highlighted in the blue areas) 
and histological entities (highlighted in the yellow areas).

Figure 2: Definition of porto-sinusoidal vascular disease for clinical practice
Patients with the following conditions are not excluded from the definition of porto-sinusoidal vascular disease: 
absence of portal hypertension, portal vein thrombosis without cavernoma, history of solid organ transplantation 
(including liver transplantation), other causes of chronic liver disease (including excessive alcohol consumption, 
HBV or HCV infection, and metabolic syndrome). A biopsy must be adequate—≥20 mm long, with ≥10 portal 
tracts, and not too fragmented—or considered adequate for interpretation by an expert pathologist. Signs of 
portal hypertension and histological lesions for PSVD are described in the lower part of the figure. 
PSVD=porto-sinusoidal vascular disease.

Liver biopsy ≥20 mm without cirrhosis

Definition of PSVD

1 sign specific for portal hypertension
            or
1 histological lesion specific for PSVD

+

Liver biopsy ≥20 mm without cirrhosis
1 sign not specific for portal hypertension
            and
1 histological lesion not specific for PSVD

+
OR

Criteria in the definition of PSVD

Specific

Not specific

Signs of portal hypertension Signs of portal hypertension

Gastric oesophagael, or ectopic varices
Portal hypertensive bleeding
Porto-systemic collaterals at imaging

Obliterative portal venopathy (thickening of vessel wall, 
occlusion of the lumen, and vanishing of portal veins)
Nodular regenerative hyperplasmia
Incomplete septal fibrosis or cirrhosis

Portal tract abnormalities (multiplication, dilation of 
arteries, periportal vascular channels, and aberrant 
vessels)
Architectural disturbance: irregular distribution of the 
portal tracts and central veins
Non-zonal sinusoidal dilation
Mild perisinusoidal fibrosis

Ascites
Platelet count <150 000 per μL
Spleen size ≥13 cm in the largest axis
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These include aberrant thin-walled vessels herniating 
from the portal tract into the paraportal area, sometimes 
into the lobules where they can give a pseudo-
angiomatous appearance,12 areas of sinusoidal dilation or 
peliosis, and prominent arteries or artery multiplication. 
All these features are topographically located in the 
porto-sinusoidal zone and are in keeping with the term 
porto-sinusoidal vascular disease. Cutoffs for histological 
lesions with different causes should be considered in 
further studies, as well as minimal histological changes 
that are required to confirm diagnosis of porto-sinusoidal 
vascular disease.

Epidemiology and geographical differences
Worldwide, different terminologies for porto-sinusoidal 
vascular disease have been used, thus prevalence and risk 
factors vary. In Japan, the prevalence and incidence of 
idiopathic portal hypertension—ie, porto-sinus
oidal vascular disease with portal hypertension—has 

dramatically decreased from 29–37% of patients under
going surgery for portal hypertension to a rate of 11 new 
cases per year in only 20–30 years. This reduction was a 
result of a change in national health policy in 1975, when 
funding was made available for investigations and to pay 
medical expenses for porto-sinusoidal vascular disease.13–16 
Porto-sinusoidal vascular disease with portal hypertension 
is more frequent in women aged 40–59 years than in 
men, although the differences have tended to diminish 
(female to male ratio was 4:1 in 1984 and 2:1 in 2012).17,18 
Possible explanations could be more frequent auto
immune disorders in women and factors related to 
pregnancy and delivery, the conditions of which have 
tended to improve.19,20

In India, porto-sinusoidal vascular disease with portal 
hypertension is referred to as non-cirrhotic portal fibrosis. 
Its prevalence is decreasing but still high, accounting for 
15–34% of all cases of portal hypertension.21–24 Men aged 
30–49 years are more affected than women in proportions 
ranging from 2:1 to 4:1. Socioeconomic conditions seem 
to be an important risk factor.13,25

In Europe, as in India, no national survey has been 
done, but incidence appears to be lower than in Japan or 
India; porto-sinusoidal vascular disease with or without 
portal hypertension is considered a rare disease. In 
France, Barge and colleagues6 found 159 (4%) patients 
with nodular regenerative hyperplasia among 3600 liver 
biopsies. The incidence of porto-sinusoidal vascular 
disease with portal hypertension in Spanish patients 
with HIV is even lower (0∙5%) and attributed to 
endothelial lesions induced by didanosine treatment.26 In 
the UK and France, porto-sinusoidal vascular disease 
with portal hypertension is more common in men than 
women (3:1).27,28 In North America, porto-sinusoidal 
vascular disease with portal hypertension has almost the 
same prevalence as in Europe, ranging from 3% to 7% in 
Canada and 4% in the USA, and is also more common in 
men and in patients aged 60–69 years.10,29,30

In distinct geographical areas, the diagnosis of porto-
sinusoidal vascular disease might vary according to 
different aetiology. However, common features of 
porto-sinusoidal vascular disease should be found 
independent of the geographic area to secure the 
diagnosis.

Clinical manifestations
PSVD without portal hypertension
Porto-sinusoidal vascular disease can be diagnosed in the 
absence of splenomegaly, gastro-oesophageal varices, 
obvious portosystemic collaterals, ascites, or porto
systemic encephalopathy. Patients with porto-sinusoidal 
vascular disease without portal hypertension represent a 
variable proportion of cases, illustrating a need for better 
characterisation of this clinical entity.5,31

Diagnosis of porto-sinusoidal vascular disease without 
portal hypertension is usually made by liver biopsy in 
patients with mild alterations in liver enzymes after the 

Panel 2: Conditions excluded from the definition of 
porto-sinusoidal vascular disease

•	 History of bone marrow transplantation
•	 Budd-Chiari syndrome or hepatic venous outflow 

obstruction
•	 Hepatic schistosomiasis diagnosed on liver biopsy (an 

isolated positive serology is not an exclusion criterion)
•	 Cardiac failure or Fontan surgery
•	 Abernethy syndrome
•	 Hereditary haemorrhagic telangiectasia
•	 Chronic cholestatic diseases
•	 Liver infiltration by tumour cells
•	 Sarcoidosis
•	 Congenital hepatic fibrosis

Panel 3: Porto-sinusoidal vascular disease—advantages and 
disadvantages of combining different clinical diagnoses

Advantages
•	 Might simplify the definition of a condition and facilitate 

the diagnosis
•	 Might decrease heterogeneity and bring clarity to 

definition of a disease
•	 Might facilitate comparison between clinical studies by 

having homogeneous inclusion criteria
•	 Might represent a starting point to refine and improve the 

understanding of this condition

Disadvantages
•	 Might be too simplistic and decrease accuracy
•	 Might be insufficiently precise to clearly define a complex 

condition
•	 Might introduce a bias for studies that would not be 

focused on the same disease
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exclusion of a specific cause. Frequently, in this setting, 
one of a number of associated conditions (panel 4) is 
present, although they might all be absent. In a study in 
a small cohort of patients with these conditions by Cazals 
and colleagues,8 some patients presented with portal 
hypertension during follow up, thus progressing to 
porto-sinusoidal vascular disease with portal hyper
tension. Guido and colleagues7 observed that obliterative 
portal venopathy without portal hypertension could 
represent an early, presymptomatic phase of porto-
sinusoidal vascular disease. The prevalence of this 
condition without portal hypertension was higher than 
previously assumed (19% of patients with cryptogenic 
liver disease) and findings including slightly impaired 
liver function tests, a higher prevalence of prothrombotic 
conditions, and immunological disorders were likely to 
contribute to the development of portal hypertension. 
However, in the absence of prospective data, knowledge 
in this regard is largely insufficient and longitudinal 
studies are needed to elucidate the natural history of the 
disease and to identify risk factors associated with 
progression.

PSVD with portal hypertension
In high-income countries, patients with porto-sinusoidal 
vascular disease with signs of portal hypertension have a 
mean age of 38–46 years at the time of diagnosis and are 
predominantly men. 20–44% of the patients present with 
variceal bleeding, and the diagnosis is fortuitous in most 
others. Low platelet count constitutes the most con
spicuous laboratory change; average values are about 
100 × 10⁹ cells per L, although it varies widely from patient 
to patient. Initially, normal or slightly increased serum 
alanine aminotransferase or alkaline phosphatase levels 
(<2 the upper limit of normal values) are found in over 
80% of patients; serum albumin and serum bilirubin are 
within the normal range in most patients, whereas 
prothrombin and factor V concentrations are mildly 
decreased. Some patients might have more profound 
anomalies of liver blood tests, particularly when they 
present with bleeding.

In one study,32 probably including more advanced 
cases, large varices were found at initial presentation in 
two-thirds of the patients with porto-sinusoidal vascular 
disease with portal hypertension or developed in 20% of 
patients within an average of 10 years of diagnosis. The 
risk of gastrointestinal bleeding has been related to the 
size of varices and the presence of red signs.

During the course of porto-sinusoidal vascular disease 
with portal hypertension, ascites develop in 20–50% of the 
cases, with a triggering event in more than half the cases.8,32 
Ascites is usually transient, and its pathophysiology in the 
context of porto-sinusoidal vascular disease remains 
insufficiently understood. Portal vein thrombosis develops 
in about 30–40% of patients at 5 years of diagnosis of 
porto-sinusoidal vascular disease with portal hypertension 
but is complete in only a third.8,32–34 The risk of portal vein 

Figure 3: Histopathology of porto-sinusoidal vascular disease
(A) Section from a liver explant stained with haematein, eosin, and saffron stain. Small and medium portal tracts 
are round, sclerotic, and devoid of normal veins (portal tract with obliterative portal venopathy feature on the 
right) or contain numerous vascular spaces (portal tract with cavernomatous or pseudo-angiomatous feature on 
the left). Diffuse sinusoidal dilatation is noted in mediolobular areas. (B) Section from a liver explant stained with 
argentic reticulin stain. Nodular regenerative hyperplasia forms small nodules of hyperplasic hepatocytes (arrows) 
set in a non-fibrous parenchyma preferentially around portal tracts (portal tract with aberrant vessel herniation in 
paraportal area [asterisk]). (C) Section from a liver explant stained with trichromic stain. Portal tracts are enlarged 
and prolonged by incomplete thin and blind-ended septa in a non-cirrhotic parenchyma.

B

A

C

500 µm
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thrombosis is higher in patients with a history of 
gastrointestinal bleeding and with associated conditions 
(particularly HIV infection). However, since portal vein 
thrombosis might also occur in the absence of porto-
sinusoidal vascular disease, determining whether the 
origin of portal hypertension is pre-hepatic or intra-hepatic 
is important, since this has therapeutic consequences, 
such as the insertion of a transjugular intrahepatic 
portosystemic shunt in patients with portal vein 
thrombosis and porto-sinusoidal vascular disease.

In a cohort of 69 patients with porto-sinusoidal vascular 
disease and portal hypertension, during a follow-up 
period of about 7–8 years, little change, on average, has 
occurred in the blood concentrations of bilirubin, 
prothrombin, and albumin, indicating that the disease is 

non-progressive or slowly progressive in the majority of 
the patients.8

Some data8 suggest that portopulmonary hypertension, 
hepatopulmonary syndrome, and liver regenerative 
nodules can develop in patients with porto-sinusoidal 
vascular disease, as in other vascular liver disease, but 
the risk factors for these conditions remain unknown.

The likelihood of developing complications, including 
renal failure, acute-on-chronic liver failure, or other 
complications of portal hypertension, might largely 
depend on the type of histological lesion defining porto-
sinusoidal vascular disease and differ according to its 
aetiology. More data are needed to better clarify this issue.

Widely differing estimates of mortality in patients with 
porto-sinusoidal vascular disease with portal 
hypertension exist. In most series, however, mortality 
has been 15–20% after an average follow-up period of 
about 8 years.8,32,34,35 The proportion of patients undergoing 
transplantation (5–37%) is mostly determined by the 
centre characteristics and do not reflect the real risk of 
progression to terminal liver disease. Prognostic factors 
could not be solidly evaluated. The risk of death has been 
related to the presence of ascites, age, and conditions 
associated with porto-sinusoidal vascular disease.33

Associated conditions and aetiology
The pathogenesis of porto-sinusoidal vascular disease is 
unknown but relies on the development of vascular 
changes within the liver. Associated conditions, classified 
into disorders of immunity, blood diseases and pro
thrombotic conditions, infections, congenital or familial 
defects, and drug exposure (panel 4), have been 
documented in 43–58% of patients with porto-sinusoidal 
vascular disease.8,32,35 In some cases, more than one of 
these conditions can coexist.

Altered immunity
Immune disorders of various causes are encountered in 
10% of patients with porto-sinusoidal vascular disease, 
including acquired33 and congenital immunodeficiency 
disorders36 and autoimmune disease.31 In patients with 
inflammatory bowel disease, the prevalence of porto-
sinusoidal vascular disease was reported to be 6%.37 
However, whether this relates to the underlying 
inflammatory bowel disease or to its treatment with 
azathioprine is unclear. Porto-sinusoidal vascular disease 
has been diagnosed in up to 84% of patients with 
common variable immune deficiency, hyper-IgM 
syndrome, and Bruton’s disease, the most common 
symptomatic primary antibody-deficiency syndromes,38 
and in Felty’s syndrome,39 and has also been described in 
patients with adult-onset coeliac disease.40

Mechanisms linking immunological abnormalities to 
porto-sinusoidal vascular disease remain largely unknown. 
The histological lesions observed in porto-sinusoidal 
vascular disease, including lobular and non-necrotising, 
non-fibrosing granulomas, disruption of the sinusoid 

Panel 4: Conditions associated with porto-sinusoidal 
vascular disease

Blood diseases
•	 Aplastic anaemia
•	 Myeloproliferative disorder
•	 Hodgkin’s lymphoma
•	 Multiple myeloma

Prothrombotic conditions
•	 Protein C or S deficiency
•	 Factor II or V gene mutation
•	 Antiphospholipid syndrome
•	 ADAMTS13 deficiency

Immunological disorders
•	 Common variable immune deficiency (significant 

hypogammaglobulinaemia of unknown cause, failure to 
produce specific antibodies after immunisations, and 
susceptibility to bacterial infections)

•	 Autoimmune hepatitis
•	 Systemic lupus erythematosus
•	 Scleroderma
•	 Rheumatoid arthritis
•	 HIV
•	 Coeliac disease

Infectious
•	 Repeated gastrointestinal infections

Drug-induced
•	 Didanosine
•	 Azathioprine
•	 Tioguanine
•	 Oxaliplatin

Genetic
•	 Turner’s syndrome
•	 Adams-Oliver syndrome
•	 TERT mutations
•	 Cystic fibrosis
•	 Familial cases
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lining, and portal vein endothelialitis, consistently suggest 
a possible role for intrasinusoidal T lymphocytes in its 
pathogenesis.41 This hypothesis is reinforced by the 
overexpression of genes involved in lymphocyte activation 
in the blood from patients with porto-sinusoidal vascular 
disease.42

Haematological diseases and prothrombotic conditions 
Several lines of evidence suggest a role for microthrombi 
or platelet aggregates in the pathogenesis of porto-
sinusoidal vascular disease.18–20 The most common 
histological findings in patients with porto-sinusoidal 
vascular disease are thickening or obliteration of intra
hepatic portal venules, which probably result from 
previous thrombotic events. Additionally, several groups 
reported prothrombotic states in patients with porto-
sinusoidal vascular disease.28,32 One of the first reports on 
coagulation abnormalities in porto-sinusoidal vascular 
disease suggested that protein C deficiency might be 
associated with a higher risk of such disease.43 Further 
studies are needed to clarify not only the prevalence of 
risk factors for thrombosis in patients with porto-
sinusoidal vascular disease and the effects of these risk 
factors on patient outcome.

Infections
Abdominal infections have been implicated as one of the 
triggers for the development of porto-sinusoidal vascular 
disease through repeated obstruction of small to medium 
portal branches.1,44 However, the evidence underlying this 
association is mainly based on indirect evidence from 
epidemiological studies showing an association between 
poor sanitary conditions and high prevalence of porto-
sinusoidal vascular disease45 and from animal studies46 

that do not fully reproduce human disease.

Congenital or familial defects
Familial studies have suggested a genetic basis for porto-
sinusoidal vascular disease. In one study, four families 
with more than one member with porto-sinusoidal 
vascular disease were evaluated and seven of eight 
patients with porto-sinusoidal vascular disease were 
found to be HLA-DR3 positive.47 Mutations in the 
telomerase gene complex have also been found to be 
associated with porto-sinusoidal vascular disease.48 
Moreover, the risk of developing porto-sinusoidal vascular 
disease in patients with HIV with previous exposure to 
didanosine has been associated with single nucleotide 
polymorphisms in genes involved in the purine metabolic 
pathway.49 The use of whole exome sequencing in families 
with affected members with porto-sinusoidal vascular 
disease has led to identification of de-novo autosomal 
dominant mutations in KCNN350 and recessive mutations 
in DGUOK.51 None of these mutations have been reported 
in other cohorts, and they were not detected when 
specifically evaluated in a cohort of patients with porto-
sinusoidal vascular disease (Garcia-Pagan JC, 

unpublished). Porto-sinusoidal vascular disease has also 
been associated with other genetic disorders such as 
Adams-Oliver syndrome,52 Turner’s syndrome,53 familial 
obliterative portal venopathy,54 and cystic fibrosis, 
reinforcing the idea of a common vascular or thrombotic 
pathological genetic mechanism.

Drug exposure
HIV infection has been reported in up to 4% of the 
patients with porto-sinusoidal vascular disease.35 In 
patients with HIV, older age and the cumulative exposure 
to didanosine and stavudine were independent predictors 
of development of nodular regenerative hyperplasia.55 
Similar results have been noted in other case-control 
studies.26,35,56 Although one study56 found a significantly 
lower protein S activity in patients with HIV and nodular 
regenerative hyperplasia, suggesting an additional role 
for acquired protein S deficiency in HIV, the consistent 
finding throughout all reports was that all cases of 
nodular regenerative hyperplasia occurred only in those 
who had present or past exposure to didanosine or 
stavudine. These drugs are obsolete in the treatment of 
HIV and we will have to await data to confirm that 
a decrease in frequency of porto-sinusoidal vascular 
disease in patients with HIV occurs. Previous exposure 
to azathioprine, oxaliplatin, and many other drugs has 
also been associated with the development of porto-
sinusoidal vascular disease.

Non-invasive diagnosis of porto-sinusoidal 
vascular disease
Imaging
Imaging findings in patients with porto-sinusoidal 
vascular disease include common features of portal 
hypertension—ie, splenomegaly and porto-systemic 
collaterals. However, these signs will not be present in 
patients with porto-sinusoidal vascular disease without 
portal hypertension. The diameter of the hepatic artery 
is often increased, as in other forms of portal 
hypertension. Although the surface of the liver might 
appear smooth, a nodular surface can be encountered 
in patients with porto-sinusoidal vascular disease. The 
combination of segment IV atrophy and segment I 
hypertrophy is suggestive of cirrhosis, whereas a 
combination of segment IV and segment I hypertrophy 
with atrophy of the peripheral liver area is suggestive of 
impaired portal venous inflow (porto-sinusoidal 
vascular disease or portal vein thrombosis).57,58 However, 
none of these patterns are sufficiently specific to be 
used on an individual basis. Similarly, other diseases 
that need to be excluded for a diagnosis of porto-
sinusoidal vascular disease to be made (ie, congenital 
hepatic fibrosis, sarcoidosis, and schistosomiasis) can 
sometimes be strongly considered on the basis of 
characteristic findings at imaging (eg, lymphadenopathy 
or hepatic and splenic nodules for sarcoidosis, or 
Symmers’ pipestem fibrosis for schistosomiasis). 
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Nevertheless, these features are not fully specific. 
Patent large hepatic and portal veins as shown by 
imaging have been regarded as a prerequisite for the 
diagnosis of porto-sinusoidal vascular disease. How
ever, use of this criterion could result in the diagnosis 
primary porto-sinusoidal vascular disease with 
secondary portal vein thrombosis being missed. 
Intrahepatic portal vein abnormalities consisting of a 
reduced calibre, occlusive thrombosis or absence of 
visibility are much more common in patients with 
porto-sinusoidal vascular disease than in those with 
cirrhosis. Focal nodular hyperplasia-like nodules and 
features of altered parenchymal perfusion are all more 
common in patients with porto-sinusoidal vascular 
disease than in those with cirrhosis.57 Liver stiffness 
values are much lower than the cutoffs for clinically 
significant portal hypertension in cirrhosis, and spleen 
to liver stiffness ratio is higher than in other chronic 
liver diseases.59,60 Non-invasive imaging techniques are, 
however, not sufficient for the diagnosis of porto-
sinusoidal vascular disease, and a biopsy remains an 
essential part of the diagnostic work up.

Hepatic vein venography commonly shows a large 
hepatic veno-venous communication in porto-sinusoidal 
vascular disease. A contrast between unequivocal signs of 
portal hypertension and hepatic venous pressure gradient 
values much lower than the cutoff for clinically significant 
portal hypertension in cirrhosis is suggestive of porto-
sinusoidal vascular disease.59

Elastography
Very few liver stiffness measurement data are available 
for porto-sinusoidal vascular disease. Mean liver 
stiffness in patients with porto-sinusoidal vascular 
disease has been reported to be 8∙4 kPa (SD 3∙3). 
Although this value was significantly higher than in 
non-cirrhotic portal vein thrombosis (6∙4 kPa [SD 2∙2]; 
p=0∙009), it was significantly lower than in patients with 
cirrhosis (40∙9 kPa [20∙5]; p=0∙005).59 These data were 
confirmed in a similar study from India,61 but the small 
number of patients and the limitations of these studies 
underline the need for more data on elastography in 
porto-sinusoidal vascular disease.

Metabolomics
Two studies62,63 have shown the potential of metabolomics 
approaches as a diagnostic tools for porto-sinusoidal 
vascular disease. Patients’ clinical data and serum 
samples from a prospectively completed registry and 
biobank were selected according to liver biopsy findings 
and well-defined exclusion criteria—ie, absence of 
cirrhosis, advanced fibrosis, or other causes of chronic 
liver diseases by appropriate serological, biochemical 
tests and by liver biopsy, and absence of thrombosis of 
the hepatic veins or of the portal vein in imaging studies 
performed at diagnosis. The comparison of metabolomic 
profiles with other groups, including patients with 

cirrhosis or healthy volunteers, revealed metabolic 
signatures that successfully clustered these groups based 
on a subset of 28–31 metabolites. The elaborated 
predictive algorithm accurately diagnosed 88% of 
patients with porto-sinusoidal vascular disease. Because 
the number of patients in these studies was relatively 
small and all included patients had portal hypertension, 
the potential diagnostic or prognostic value of meta
bolomics in porto-sinusoidal vascular disease, and 
especially in those without portal hypertension, needs to 
be further explored. Moreover, the identification of the 
specific metabolites in the signature of porto-sinusoidal 
vascular disease might disclose some metabolic pathways 
involved in the pathogenesis of this disease.

Therapy
Anticoagulation
In the absence of randomised trials, the usefulness of 
prophylactic anticoagulation in porto-sinusoidal vascular 
disease is unclear. However, several lines of evidence 
suggest that anticoagulation might be useful in this 
setting.

First, the most common histological findings in porto-
sinusoidal vascular disease are thickening or obliteration 
of intrahepatic portal venules, which could result from 
previous thrombotic events or nodular regenerative 
hyperplasia, in which atrophy of hepatocytes is probably 
due to ischaemia. Portal venules and are obliterated in 
100% of explanted livers and large portal veins in 67%.8

Second, portal vein thrombosis is a frequent 
complication occurring in 13–45% of patients during 
follow-up.8,32,33,64 Whether portal vein thrombosis occurs 
secondary to primary alterations of the venous wall or 
blood stasis, portal hypertension, or both of these 
mechanisms is unclear.65 Portal vein thrombosis might 
jeopardise liver transplantation when it extends to the 
splenic and mesenteric vein. Third, porto-sinusoidal 
vascular disease can be associated with prothrombotic 
states, myeloproliferative neoplasms, and antiphos
pholipid syndrome, and is encountered in 0–18% of 
patients with such conditions.8,28,32,33 Lastly, when acute 
portal vein thrombosis occurs, introduction of 
anticoagulation results in portal vein recanalisation in 
only half of patients with porto-sinusoidal vascular 
disease.32 This proportion is similar to that seen in 
patients without porto-sinusoidal vascular disease66 and 
suggests that prophylactic anticoagulation might be 
preferable.

While anticoagulation might seem attractive, few data 
are available regarding associated bleeding risk. 
Randomised trials are needed to determine whether 
prophylactic anticoagulation should be administered in 
patients with porto-sinusoidal vascular disease. In the 
meantime, current expert recommendations suggest 
considering anticoagulation in patients with high-risk 
prothrombotic disorders or developing portal vein 
thrombosis.67
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Management of portal hypertension
The natural history of porto-sinusoidal vascular disease 
without signs of portal hypertension is unknown.5 Some 
patients might develop portal hypertension,8 but no 
recognised treatment to prevent such progression exists. 
Treating associated conditions or stopping drugs that 
potentially contribute to the development of these 
alterations seems reasonable, although no data support 
this approach. Screening for signs of portal hypertension 
can be offered, but no data on the best screening method 
and interval exists.

In patients with porto-sinusoidal vascular disease and 
signs of portal hypertension, the current recommendation 
is to treat varices following the guidelines for patients 
with cirrhosis.67 In a cohort study of patients with porto-
sinusoidal vascular disease with signs of portal 
hypertension,32,68 good long-term outcomes following a 
strategy based on current management guidelines for 
varices in the setting of cirrhosis were reported. The 
mainstay of this therapy are beta-blockers, including 
propranolol and carvedilol, and endoscopic band ligation.

Transjugular intrahepatic portosystemic shunts can be 
considered in some patients with severe complications of 
portal hypertension. A multicentre cohort study69 of 
41 patients with porto-sinusoidal vascular disease with 
signs of portal hypertension receiving a transjugular 
intrahepatic portosystemic shunt for variceal bleeding or 
refractory ascites reported an outcome similar to that 
observed in patients with cirrhosis and similar degree of 
liver function. Outcome was especially good when 
patients had normal kidney function and did not have 
severe extrahepatic associated conditions.

Splenectomy or partial splenic embolisation has been 
proposed for patients with severe hypersplenism.69,70 These 
strategies have been shown to increase platelet count.69,70 
However, benefits that outweigh the risks of these 
strategies have never been demonstrated; therefore, these 
interventions must not be generally recommended and 
only considered in the very rare patients with symptomatic 
hypersplenism (spontaneous bleeding episodes, severe 
transfusion-dependent anaemia, or repeated splenic 
infarcts).

Indications for liver transplantation in porto-sinusoidal 
vascular disease with signs of portal hypertension are the 
same as in cirrhosis. Data on the outcome of liver 
transplantation in these patients is scarce, but survival 
after liver transplantation has been reported to be 
favourable.3 The risk of recurrence of porto-sinusoidal 
vascular disease is not well defined, but some cases have 
been reported.1,71

Specific issues
Pregnancy
About 15% of patients with porto-sinusoidal vascular 
disease are women of childbearing age3,70,72,73 and 
management of conception-related and pregnancy-
related issues in this population is important.3,70,72 Whether 

pregnancy is a risk factor for porto-sinusoidal vascular 
disease is unknown. The outcome of pregnancy in 
patients with porto-sinusoidal vascular disease and portal 
hypertension has been studied in three small retrospective 
series including a total of 40 women.3,73–76 Variceal bleeding 
occurred in 15% of cases and the use of low molecular 
weight heparin was associated with genital post-partum 
bleeding; no deaths were observed. It is important to 
stress that the administration of terlipressin is 
contraindicated during pregnancy. Fetal loss was observed 
in 10–25% of the pregnancies in these series, and 20–45% 
of babies were small for gestational age. Pragmatically, 
desire for pregnancy should be regularly addressed in 
patients with porto-sinusoidal vascular disease and 
pregnancy should be discouraged until liver disease is 
stable or recompensated. Prophylaxis for variceal 
bleeding, as used in patients with cirrhosis, should be 
carefully implemented. In patients with porto-sinusoidal 
vascular disease who previously experienced portal vein 
thrombosis, low molecular weight heparin can be safely 
used; a short (24 h) interruption is recommended before 
delivery, which should be vaginal whenever possible. 
Whether primary prophylaxis of thrombosis should be 
recommended in pregnant women with porto-sinusoidal 
vascular disease is unclear.

Hepatocellular nodules and biomarkers
As in other vascular liver diseases, hepatocellular nodules 
can develop in porto-sinusoidal vascular disease. However, 
these nodules are less common than in patients with 
Budd-Chiari syndrome.77,78 These nodules might result 
from unbalanced regional blood flow with increased 
arterialisation, probably associated with other stimuli 
(eg, hormones and growth factors) and risk factors 
(eg, male sex). These nodules are usually benign; most are 
focal nodular hyperplasia-like, and some are liver 
adenomas. Hepatocellular carcinoma is very rare.79–81

Abdominal surgery
Although data are scarce, global outcomes of patients 
with porto-sinusoidal vascular disease after abdominal 
surgery seem good.45,82–86

Portosystemic shunt or splenectomy have been mainly 
reported in studies performed in adults or children from 
India and Turkey.45,82–86 In these studies, the indication for 
portosystemic shunt was portal hypertension-related 
bleeding refractory to endoscopic therapy, whereas the 
indication for splenectomy was either symptomatic 
splenomegaly or hypersplenism.45 Shunt surgery was 
associated with significant reduction in splenic size and 
size of varices.82 No operative mortality was reported.83,84 
However, delayed morbidity was observed in 20–50% of 
the patients, including graft thrombosis and subsequent 
variceal rebleeding (in 10% of the patients), ascites, and 
glomerulonephritis. The incidence of hepatic enceph
alopathy after portosystemic shunt varied among 
studies, reaching up to 18%.84,85 Such a high rate of 



408	 www.thelancet.com/gastrohep   Vol 4   May 2019

Viewpoint

complications likely explains the rare use of these 
procedures in patients with porto-sinusoidal vascular 
disease in European countries. In the VALDIG network, 
only three portosystemic shunts and five splenectomies 
were reported in patients with porto-sinusoidal vascular 
disease between 2002 and 2017.86

In Europe, experience regarding non-hepatic abdom
inal surgery in patients with porto-sinusoidal vascular 
disease with portal hypertension is limited to one 
multicentre retrospective study from the VALDIG 
network that included 47 patients.86 In this study, portal 
hypertension-related complications occurred in 30% of 
the patients within 3 months after surgery and were 
more common in patients with at least one extrahepatic 
condition associated with porto-sinusoidal vascular 
disease (45% vs 86%; p=0·01). 6-month survival was good 
when serum creatinine was normal (100% vs 55%; 
p=0·001).

Animal models
By contrast with hepatocellular carcinoma or non-
alcoholic fatty liver disease, only a few animal models 
exist for porto-sinusoidal vascular disease. To date, no 
reproducible drug-induced porto-sinusoidal vascular 
disease models have been established. Moreover, admini
stration of drugs associated with human nodular 
regenerative hyperplasia (eg, azathioprine or oxaliplatin) 
does not cause corresponding phenotypes in mice or 
phenotypes mimicking sinusoidal obstruction syndrome 
rather than nodular regenerative hyperplasia.87,88 Those 
animal models that do exist can be divided into those that 
reproduce nodular regenerative hyperplasia and those of 
vascular embolisation. Dextran microspheres injected 
into the portal vein of rabbits lead to portal obstruction 
and foreign body granuloma resulting in sustained 
elevation of portal pressure.89 Other models in rats and 
rabbits studied systemic administration of immunogenic 
compounds, such as serum bovine albumin,90 splenic 
extract,91 and Escherichia coli,46 instead of microspheres. 
Although portal hypertension in the absence of cirrhosis 
was found in all these models, typical histopathological 
features of human porto-sinusoidal vascular disease have 
not been reproduced. By contrast with embolisation 
models, several genetic models reproduce human porto-
sinusoidal vascular disease with all the histopathological 
characteristics of nodular regenerative hyperplasia. For 
instance, knockout of NOTCH1 induced nodular 
regenerative hyperplasia with portal hypertension in 
mice.92,93 Liver sinusoidal endothelial cells in these mice 
showed upregulation of CD31 expression, loss of 
fenestrae, and reduction of endothelial sieve plates. 
Another mouse model with a dominant JAK1 mutation 
(leading to increased activation of the IL-6–JAK–STAT 
pathway) resembles phenotypes of systemic autoimmune 
disease in humans.94 Besides severe skin lesions, 
impaired bone metabolism, and thrombocytopenia, 
histological analysis of the liver revealed nodular 

regenerative hyperplasia. In addition to these genetic 
models, nodular regenerative hyperplasia complicated by 
portal hypertension was found to be reliably induced by a 
selenium-enriched diet in rats.93,95 Any of these models is 
accurate enough to reproduce human porto-sinusoidal 
vascular disease, but they have not been used to identify 
new therapeutic strategies.

Future directions
A wide acceptance of the proposed definition of porto-
sinusoidal vascular disease will be instrumental to the 
clarification of crucial questions, including the prevalence 
and incidence of this disease. This definition might also 
be refined in the future when the validity of the proposed 
diagnostic criteria is tested in multicentric cohorts. This 
validation will involve experienced histopathologists who 
will provide more detailed items for the diagnosis of 
porto-sinusoidal vascular disease. The proposed 
definition of porto-sinusoidal vascular disease will also 
allow interdisciplinary teams (hepatologists, gastro
enterologists, radiologists, and others) to include 
homogeneous patients in cohort studies designed to 
better characterise this entity and address key questions 
including: (1) what minimal histological alterations are 
required to define porto-sinusoidal vascular disease in 
the presence of other liver diseases, such as alcoholic and 
non-alcoholic fatty liver disease, viral hepatitis, or others; 
(2) why some patients develop portal hypertension and 
others do not in the presence of similar porto-sinusoidal 
vascular disease lesions; and (3) since measurement of 
the hepatic venous pressure gradient might under
estimate portal pressure in most cases, what criteria 
should be used in patients with porto-sinusoidal vascular 
disease to diagnose portal hypertension?

Conclusion
In conclusion, we propose the introduction of the term 
porto-sinusoidal vascular disease to define an entity 
encompassing a heterogeneous group of vascular liver 
diseases and provide clear criteria for its diagnosis. At 
present, the diagnosis of porto-sinusoidal vascular 
disease cannot be made without liver biopsy, even if the 
measurement of liver stiffness can appropriately exclude 
cirrhosis, and complete portal vein thrombosis is ruled 
out. The adoption of this new concept and the agreement 
on a uniform nomenclature for porto-sinusoidal 
vascular disease is an essential requirement for future 
collaborative studies.
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