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Abstract: The term porto-sinusoidal vascular disease (PSVD) has been recently proposed to 
replace the term idiopathic non-cirrhotic portal hypertension (INCPH) to describe patients 
with or without signs of portal hypertension and typical histological lesions involving the 
portal venules or sinusoids in the absence of cirrhosis. According to the new definition, the 
presence of known causes of liver disease as well as of portal vein thrombosis does not rule 
out PSVD. Therefore, the patients in whom the diagnosis of PSVD is possible are much 
more than the patients strictly fulfilling the diagnostic criteria for INCPH. In this setting, the 
clinical challenge for the hepatologist is to identify patients at risk of developing PSVD and 
to indicate liver biopsy to confirm the diagnosis. We describe some possible scenarios in 
which PSVD should always be suspected, and we provide some tools useful to reach the 
diagnosis of PSVD. 
Keywords: porto-sinusoidal vascular liver disease, idiopathic non-cirrhotic portal 
hypertension, portal vein thrombosis, portal hypertension

Introduction
For so far, various nomenclatures as “non-cirrhotic portal fibrosis”, “idiopathic 
portal hypertension,” “hepatoportal sclerosis” have been used to refer to patients 
with portal hypertension occurring in the absence of cirrhosis or other causes of 
portal hypertension, depending on the geographical area, on the apparent clinical or 
histological aspect of the disease.1–3 Due to this heterogeneity in the denomination 
and in part to the lack of awareness among clinicians, this condition remained 
largely under-recognized especially in the western world.

More recently, the term “idiopathic non-cirrhotic portal hypertension” (INCPH) 
was proposed4 by a consensus of experts who have the great merit of having 
introduced a common nomenclature and diagnostic criteria: essentially, the presence 
of an unexplained portal hypertension and the absence of cirrhosis in liver 
histology.

With the increase in the awareness and the observation of new cases, it became 
clear the term “idiopathic non-cirrhotic portal hypertension” was unsatisfactory. In 
fact, a number of INCPH were apparently associated to other diseases (such as 
immunodeficiency) or to the use of drugs, and thus, not so “idiopathic”.4 More 
importantly, histological signs observable in patients with INCPH could also be 
observed in patients without signs of portal hypertension, making portal hyperten-
sion not a mandatory feature of the disease.5,6 Finally, a diagnosis based on 
exclusion criteria4,7 such as the absence of cirrhosis but also the absence of all 
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the potential causes of cirrhosis (HCV positivity, fatty 
liver, autoimmunity, etc.) may lead to an exclusion “by 
definition” of patients affected by a potential cause of 
chronic liver disease actually not evolved to a stage able 
to cause portal hypertension. For example, in a patient 
with varices and HCV positivity without significant fibro-
sis the signs of portal hypertension remain unexplained.

Recently, in order to overcome those difficulties and to 
reach a uniformity in the nomenclature, the term Porto- 
Sinusoidal Vascular Disease (PSVD) has been proposed by 
the European Association for the Vascular Liver Disease 
(VALDIG)8 to describe a new entity identifiable according 
to “positive” diagnostic criteria and not only by “exclu-
sion” criteria. In fact, the new diagnostic criteria define the 
diagnosis of PSVD in presence of one of the three follow-
ing features:

i) at least one specific sign of portal hypertension 
(gastroesophageal or ectopic varices, porto-systemic col-
laterals, bleeding due to portal hypertension) and the 
absence of cirrhosis at an adequate liver biopsy (a biopsy 
is considered adequate when it is ≥20 mm long, with ≥10 
portal tracts, and not too fragmented);

ii) at least one specific histological sign of PSVD 
(obliterative portal venopathy, nodular regenerative hyper-
plasia, incomplete septal fibrosis or cirrhosis) and absence 
of cirrhosis at an adequate liver biopsy (this criterion 
allowed the inclusion of patients without signs of portal 
hypertension);

iii) at least one non-specific sign of portal hypertension 
(ascites, low platelets, splenomegaly) at an adequate liver 
biopsy and in addition to at least one non-specific histolo-
gical sign of PSVD (portal tract abnormalities: multiplica-
tion, dilation of arteries, periportal vascular channels, and 
aberrant vessels; architectural disturbance: irregular distri-
bution of the portal tracts and central veins; non-zonal 
sinusoidal dilation; mild perisinusoidal fibrosis) and to 
the absence of cirrhosis.

As a consequence, the patients in whom the diagnosis 
of PSVD is possible, according to the new criteria, are 
much more than the patients strictly fulfilling the diagnos-
tic criteria for INCPH. In Table 1 is reported the compar-
ison between the exclusion criteria for the diagnosis of 
INCPH and PSVD. A recent paper showed that with the 
new diagnostic criteria, the histological lesions and their 
distribution were similar in the group of patients fulfilling 
the diagnostic criteria for PSVD and in the subgroup of 
patients strictly fulfilling the definition of INCPH, indicat-
ing that both groups are affected by the same disease.9

It should be noted that PSVD still must be distin-
guished from other diseases causing portal hypertension, 
such as schistosomiasis, Budd Chiari Syndrome, portal 
vein cavernoma, sarcoidosis, and so on.8 The specific 
and unspecific histological signs of PSVD can also help 
on this point. In Figure 1, some of the typical histological 
lesions of PSVD are shown.

From the above consideration, it is clear that liver 
biopsy is an essential tool for the diagnosis of PSVD. In 
fact, a biopsy-based diagnosis is mandatory in patients 
with clear (specific) signs of portal hypertension in order 
to exclude the presence of cirrhosis and in the patients 
without portal hypertension or with nonspecific signs of 
portal hypertension (for example, a splenomegaly, which 
may have a number of other possible causes) in order to 
demonstrate the histological signs of PSVD. Even if 
essential, liver biopsy may also have some limitations 
related to the nature of the disease itself. The fact that in 
PSVD the lesions are not always all present in the same 
patient and that they are focally distributed in the liver 
may reduce the possibility of reaching diagnosis. This 
makes necessary the execution of an adequate liver biopsy 
with a specimen the longer possible and containing the 
highest possible number of portal tracts to increase the 
possibility of including and then identifying one of the 
typical lesions.

Table 1 Comparison Between Exclusion Criteria of INCPH 
Proposed by Schouten et al4 and of PSVD Proposed by VALDIG8

Conditions Excluded 
From the Definition of 
INCPH

Conditions Excluded From the 
Definition of PSVD

● Cirrhosis on liver biopsy
● Budd-Chiari syndrome
● Congenital liver fibrosis
● Sarcoidosis
● Hepatic schistosomiasis
● Chronic viral hepatitis B 

and/or C
● Non-alcoholic steatohepati-

tis/alcoholic steatohepatitis
● Autoimmune hepatitis
● Hereditary 

hemochromatosis
● Wilson’s disease
● Primary biliary cirrhosis
● Portal vein thrombosis

● Cirrhosis on liver biopsy
● Budd-Chiari syndrome or hepatic 

venous outflow obstruction
● Congenital hepatic fibrosis
● Sarcoidosis
● Hepatic schistosomiasis diag-

nosed on liver biopsy (an iso-
lated 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
● History of bone marrow 

transplantation
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When to Suspect PSVD?
As a consequence, the clinical challenge for the hepatolo-
gist is to suspect PSVD and to indicate liver biopsy to 
confirm the diagnosis.

Below we describe five possible scenarios in which 
PSVD should always be suspected.

Patient with Gastro-Esophageal Varices, 
Portal Hypertensive Bleeding, 
Porto-Systemic Collaterals
At least for epidemiological reasons, the first diagnostic 
hypothesis in front of this kind of patient should be liver 
cirrhosis. Reasons to suspect diseases other than cirrhosis 
could be based on the absence of well-established aetiolo-
gical factors for chronic liver disease (ie, HCV or HBV 
positivity, steatohepatitis, alcohol intake, etc) and/or on the 
discrepancy between the evident signs of portal hyperten-
sion and a mild hepatocellular damage. With the new 
criteria, the identification of an aetiological factor poten-
tially causing cirrhosis does not exclude the possibility of 

a diagnosis of PSVD. Thus, the suspicion of a portal 
hypertension not due to a cirrhosis but eventually to 
a PSVD is now mainly based on the second criterion: the 
discrepancy between portal hypertension and the mild 
liver damage. However, in practice, the distinction 
between a compensated cirrhosis (Child-Pugh class A) 
and PSVD may be difficult. For example, as previously 
shown,10 by comparing liver function and particularly the 
hepatic protein synthetic capacity in patients with “crypto-
genic compensated cirrhosis” and in those affected by 
histologically proven idiopathic non-cirrhotic portal hyper-
tension, although the mean level of albumin was lower in 
patients with cirrhosis, only 25% of them had albumin 
below the normal value (3.5 mg/dl) and the remaining 
cirrhotic patients were indistinguishable from the patients 
without cirrhosis from this point of view. On the other 
hand, even if less frequent, signs of hepatic decompensa-
tion may also be present in patients with PSVD. Ascites is 
described in up to 30% of patients11 and hepatic encepha-
lopathy, even if infrequent, is a possible complication of 

Figure 1 Examples of histologic vascular changes in porto-sinusoidal vascular disease. (A) Obliterative portal venopathy: the portal branch is obliterated by fibrous tissue 
(arrowhead). (B) Extreme dilation of the portal vein branch (asterisk). (C) Presence of periportal vascular channels (arrows). (D) Diffuse sinusoidal dilation. (A) H&E stain, 
original magnification 20x; (B) Masson’s trichrome stain, original magnification 10x; (C and D) H&E stain, original magnification 20x.
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the disease;12 a mild grade of hepatocellular dysfunction is 
reported too.13–15

To facilitate the distinction between PSVD and cirrho-
sis, imaging techniques may be helpful. By comparing the 
abdominal CT-scans or MRI of cirrhotic and PSVD 
patients, Kang16 showed that liver surface nodularity was 
more typical of patients with cirrhosis than in the PSVD 
group (89.2%) as well as the caudate lobe hypertrophy and 
atrophy of segment IV. However, all these radiological 
characteristics can also be seen in the patients with 
PSVD, making the distinction difficult in a given indivi-
dual patient.

Hepatic vein catheterisation may also play a potential 
diagnostic role being the hepatic venous pressure gradient 
(HVPG)17 significantly lower in PSVD patients than in 
cirrhotic patients. However, a large overlap between cir-
rhosis and PSVD exists. Moreover, HVPG determination 
is not available in all centers, and more importantly, the 
reliability of such determination in a disease in which the 
portal hypertension is typically pre-sinusoidal is arguable. 
Probably, a low HVPG supports the diagnosis of PSVD.

The best diagnostic tool is probably liver stiffness, 
based on the fact that liver fibrosis is much more pro-
nounced in cirrhotic patients than in non-cirrhotic portal 
hypertension. Elkrief et al18 identified thresholds for liver 
stiffness measurement (LSM) by transient elastography 
useful for routine clinical practice. In patients with signs 
of portal hypertension, LSM by transient elastography 
(Fibroscan) below 10 kPa strongly suggests PSVD; there-
fore, a biopsy should be performed to fully establish this 
diagnosis. Conversely, when LSM is above 20 kPa, the 
probability of PSVD is very low.

Moreover, due to the evident discrepancy between 
portal hypertension and liver fibrosis in PSVD, spleen 
stiffness may be useful to rule out cirrhosis. Furuichi 
et al investigated the diagnostic role of liver and spleen 
stiffness in patients with non-cirrhotic and cirrhotic portal 
hypertension and chronic non-cirrhotic hepatitis, showing 
that the median values of spleen stiffness and of the 
spleen/liver stiffness ratio were higher in patients with 
PSVD than in cirrhotics.19 Whereas the spleen/liver stiff-
ness ratio decreased with the progression of the pathology 
from chronic non-cirrhotic hepatitis to cirrhosis, it 
increased instead in the PSVD group suggesting that it is 
a disease in which the spleen becomes markedly stiffer 
than the liver. However, more studies are needed to 
explore the diagnostic role of spleen stiffness and its 
clinical applications.

Patients with Splenomegaly and 
Thrombocytopenia
A second clinical scenario in which PSVD should be 
suspected is in patients with splenomegaly, defined as 
spleen size ≥13 cm in the largest axis, and platelet count 
<150,000 per μL. Usually, these patients are initially eval-
uated by a haematologist and submitted to a complete 
haematological diagnostic work-out, including an osteo-
medullary biopsy. In case of negativity of the above- 
mentioned investigations, they are then typically referred 
to as hepatologists. At this point, a liver biopsy showing 
positive and specific signs of PSVD is mandatory to con-
firm the diagnosis in these patients with nonspecific signs 
of portal hypertension.

However, it should be noted that the prevalence of 
myeloproliferative neoplasm is considerable in patients 
affected by PSVD.20 In two European series, 
a myeloproliferative disease was identified, respectively, 
in 8% and 17% of patients with INCPH.11,21 The problem 
is therefore that a patient with splenomegaly and hypers-
plenism in whom a haematological disorder is identified as 
the possible cause of these alterations is probably not 
always referred to a hepatologist with the consequent 
risk of missing the diagnosis of PSVD.

Patients with Chronic and Unexplained 
Alteration of Liver Enzymes
It has been reported that the histological lesions usually 
observed in patients affected by PSVD with portal hyper-
tension may be present in the liver biopsies of patients 
without portal hypertension.5,6 Guido et al,5 by reviewing 
482 liver biopsies from patients with chronic ALT/AST 
elevation without cirrhosis and portal hypertension, 
described histological alterations similar to those observed 
in patients with idiopathic non-cirrhotic portal hyperten-
sion in 94 patients (19%). Interestingly, in this series, some 
patients were affected by diseases known to be associated 
with INCPH, such as autoimmune disorders and prothrom-
botic disorders. These observations were confirmed by 
a more recent study by Wöran9 showing that among 
PSVD patients 9% had specific histological signs of 
PSVD but no clinical signs of portal hypertension.

This kind of population is very interesting and is still 
a matter of investigation. Future studies are necessary to 
define the natural history, the possible development of 
signs of portal hypertension (esophageal varices, ascites, 
etc.) and its incidence, the development of liver nodules or 

https://doi.org/10.2147/HMER.S282674                                                                                                                                                                                                                               

DovePress                                                                                                                                   

Hepatic Medicine: Evidence and Research 2021:13 108

Gioia et al                                                                                                                                                             Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


hepatic decompensation. As previously described, some 
patients developed signs of portal hypertension during 
follow-up.5 In the study by Woran, the clinical course of 
patients with specific clinical signs of portal hypertension 
(n=49) was compared with those of patients with only 
unspecific clinical signs or no clinical signs (n=34) and it 
was observed that while patients with specific signs of 
portal hypertension had a cumulative incidence of hepatic 
decompensation at 3 years of 11.2%, no patient with only 
unspecific or no clinical signs experienced hepatic decom-
pensation at 3 years (log-rank p=0.002).9

Finally, these observations suggest first that PSVD 
should be suspected and actively searched for among the 
patients with chronic liver test abnormalities of unknown 
aetiology even in the absence of signs of portal hyperten-
sion. If PSVD without portal hypertension may represent 
an “early” pre-symptomatic stage of PSVD, with portal 
hypertension is still to be clarified. Certainly, attempts to 
standardize the nomenclature can favour and facilitate 
collaborative studies that explore this condition.

Patients with Extrahepatic Diseases 
Known to Be Associated to PSVD
A positive implication of the change in the denomination 
of the disease from idiopathic non-cirrhotic portal hyper-
tension to porto-sinusoidal vascular liver disease is the 
abolition of the adjective “idiopathic”. In fact, it has 
been reported that more than half of PSVD patients have 
an associated disease.4,10,22 PSVD is frequently associated 
with several systemic conditions and with the chronic 
exposure to various drugs and toxins (Table 2) that may 
play a direct role in the pathophysiology of the liver 
alterations. In this setting, the role of the hepatologist is 
to make the other specialists following the patients 
affected by these diseases or exposed to these drugs 
aware of the coexistence with PSVD or of the possibility 
to develop it during follow-up. Thus, they should actively 
search at least for the specific and non-specific signs of 
portal hypertension and unexplained alterations of liver 
tests. When one of these alterations is present, the patient 
should be referred to a hepatologist.

Patients with Portal Vein Thrombosis
With new insights into the natural history of PSVD and its 
physiopathology, it is known that PSVD is frequently 
complicated by extra-hepatic portal vein thrombosis.11,22 

This event occurs in 30–40% of patients, with an incidence 

much higher than in patients with cirrhosis.8,22 A high 
incidence of thrombosis is sustained, but there is a strong 
association between PSVD, prothrombotic conditions and 
the slowing down of the blood flow in the portal vein axis 
secondary to portal hypertension. Thus, it could be 
assumed that a patient with non-cirrhotic portal vein 
thrombosis (PVT) may be actually affected by a pre- 
existing PSVD. Since the criteria for the patency of the 
portal vein have been eliminated in the last definition of 
PSVD, the presence of a pre-existing, undiagnosed PSVD 
should be suspected in any patient with PVT.

The importance of not missing a diagnosis of a pre-existing 
PSVD, especially in patients with recent PVT, has important 
therapeutic implications. In a patient with a recent PVT with-
out an identified provoking factor, anticoagulant treatment is 
often stopped once the PVT is resolved. However, in the 
patients with PVT secondary to PSVD the slowing down of 

Table 2 Conditions Associated with Porto-Sinusoidal Vascular 
Disease

Thrombophilia Hematologic Disease

Protein S, protein C, 

antithrombin deficiency 

Antiphospholipid syndrome 
Factor V Leiden 

Prothrombin mutation 

ADAMTS13 deficiency

Myeloproliferative Neoplasm 

Myeloid metaplasia 

Lymphoproliferative disorders 
(Hodgkin and non-Hodgkin’s 

lymphoma, chronic lymphocytic 

leukemia and multiple myeloma) 
Spherocytosis 

Aplastic anaemia

Genetic Disorders Gut Diseases
Cystic fibrosis 

Adams Oliver syndrome 
Turner’s disease 

TERT/TERC mutation

Celiac disease 

Inflammatory Bowel Disease

Acquired and Congenital 
Immunodeficiency

Autoimmune Disease

HIV infection 

Primary antibody-deficiency 

syndrome

Rheumatoid arthritis 

Systemic lupus erythematosus 

Systemic sclerosis 
Scleroderma

Drug and Toxics
Oxaliplatin 

Azathioprine, 6-thioguanine 

Cytosine arabinoside 
Cyclophosphamide 

Bleomycin 

Chlorambucil 
Doxyrubicin
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portal flow is a persistent condition lasting after the resolution 
of the PVT and the withdrawal of anticoagulation could lead to 
the recurrence of thrombosis, and a long-term anticoagulant 
probably should be recommended.23,24

However, if a patient is observed after PVT occurs, it 
may be very hard to determine if there is a pre-existing 
PSVD. In these cases, imaging techniques may be helpful. 
HVPG and liver stiffness have been shown to be lower in 
patients with non-cirrhotic PVT than in patients with 
INCPH.17 Even if the diagnostic gold standard for PSVD 
is liver biopsy, in this case it may be doubtful if histology 
is actually the best tool to identify PSVD in patients with 
PVT. The histological distinction between intrahepatic 
portal vein obstruction like in PSVD and an extrahepatic 
portal vein obstruction as in PVT is not completely 
defined.

Conclusion
In conclusion, the diagnosis of PSVD based on liver biopsy 
and a common unique nomenclature provide diagnostic 
criteria essential for future collaborative studies in order to 
investigate and define the characteristics and the natural 
history of this new entity. PSVD should be actively searched 
for both in patients with liver disease and in patients with 
extrahepatic associated conditions. As a consequence, 
PSVD may be less infrequent than is currently reported.
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