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Abstract

Porto-sinusoidal vascular disease (PSVD) is defined as a vascular liver disease characterized by the absence of 
cirrhosis and the presence of characteristic histological features, with or without the presence of portal hyperten-
sion (PH). Half of the patients with PSVD also have associated disease that may contribute to the development 
of PSVD. Patients usually remain asymptomatic until complications of PH arise. Variceal bleeding and portal vein 
thrombosis are major complications associated with PSVD. The treatment is focused on managing complications 
of PH, mainly through primary prophylaxis of variceal bleeding and treatment of portal vein thrombosis. Current-
ly, there is insufficient evidence to support the use of anticoagulants for thrombosis prevention in these patients. 
Despite the increase of recognition of PSVD, further research is needed to enable early disease diagnosis, estab-
lish optimal screening methods, and develop strategies to slow down disease progression.
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Introduction

Portal hypertension (PH) is a  clinical syndrome 
characterized by a  pathological increase in pressure 
within the portal vein (PV) [1]. Based on the etiolo-
gy of the disease and the location of the pathological 
substrate, PH can be divided into prehepatic, intrahe-
patic, and posthepatic type. Intrahepatic PH is caused 
by chronic liver disease. It can be further subclassified 
into three additional categories depending on the site 
of activity of the pathological substrate in relation to 
the sinusoids – presinusoidal, sinusoidal, and postsi-
nusoidal PH. Presinusoidal PH is caused by liver dis-
eases with the pathological substrate located proximal 
to the sinusoids (e.g., schistosomiasis, primary biliary 
cholangitis, and sarcoidosis). Sinusoidal PH, the most 
common form of PH, occurs in diseases that affect the 
liver parenchyma, cirrhosis being the main cause. In 
postsinusoidal PH, the pathological substrate is located 

distal to the sinusoids and is caused by obstruction of 
central veins (e.g., sinusoidal obstructive syndrome) [2]. 
Cirrhosis and schistosomiasis are responsible for more 
than 90% of cases of PH worldwide [3]. Additionally, 
PH can also occur due to obstruction of the portal 
flow before it enters the liver, for example, due to por-
tal vein thrombosis (PVT). In such cases, PH is classi-
fied as prehepatic. When the obstruction happens after 
the blood exits the liver, for example in Budd-Chiari 
syndrome, PH is classified as posthepatic [2]. The gold 
standard for assessing the severity of PH is measure-
ment of the hepatic venous pressure gradient (HVPG). 
This procedure is carried out through transjugular 
catheterization of the hepatic veins under fluoroscop-
ic control, and it measures the difference between the 
wedged hepatic venous pressure (WHVP) and free he-
patic venous pressure (FHVP), which serves as an in-
direct measure of portal pressure [1]. The normal value 
of HVPG ranges from 1 to 5 mmHg, values between  
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6 to 9 mmHg are considered subclinical PH, and values 
≥ 10 mmHg are considered clinically significant portal 
hypertension (CSPH). Measurement of HVPG reliably 
reflects the severity of PH in patients with sinusoidal 
causes, while its values are normal or only slightly ele-
vated in pre- and postsinusoidal forms of PH, where it 
lacks prognostic value but still holds diagnostic signif-
icance [1, 2, 4]. The classification and clinical features 
of different forms of PH are summarized in Table 1. 

Porto-sinusoidal vascular disease (PSVD) is a clin-
ical entity that refers to patients with presinusoidal PH 
and was defined in 2019 on the proposal of the Vascu-
lar Liver Disease Interest Group (VALDIG) [5]. Prior 
to that, the term idiopathic non-cirrhotic portal hyper-
tension (INCPH), which was introduced in 2011, was 
used, and before that, older names such as nodular re-
generative hyperplasia [6], hepatoportal sclerosis [7], 
obliterative portal venopathy [8], and idiopathic por-
tal hypertension [9] were used. The term INCPH en-
compassed patients with clinical signs of PH without 
cirrhosis and without PVT. However, it was found 
that such a  definition had limitations because it did 
not include several categories of patients covered by 

the new definition. For example, patients with PH and 
histological signs typical of INCPH who had another 
(additional) chronic liver disease (e.g., non-alcoholic 
fatty liver disease – NAFLD, viral hepatitis, or alco-
holic liver disease) were excluded from that diagnosis 
[10]. In addition, histological signs characteristic of 
INCPH could also be found in patients without signs 
of PH, so they were not included in the old definition 
of the disease, nor were patients with PVT, which was 
later determined to develop as a result of INCPH, so 
at the time of diagnosis, histological signs of INCPH 
and clinically confirmed PVT could coexist [11, 12]. 
Considering these conclusions and new insights, the 
VALDIG group proposed a new name and definition 
of this entity in 2019, encompassing the entire spec-
trum of disease, which will be further described in the 
following text.

Definition

Porto-sinusoidal vascular disease is defined as vas-
cular liver disease characterized by the absence of cir-
rhosis on liver biopsy and the presence of histological 

Table 1. Causes of portal hypertension. Adapted from [2]

Type Hemodynamic findings Specific etiologies Imaging

Prehepatic Normal FHVP, WHVP and HVPG,  
but increased PP

Extrahepatic portal vein occlusion 
(thrombosis, tumor)

Occlusion of splenic/mesenteric and/or portal 
vein, splenomegaly, collaterals, normal smooth 

liver

Intrahepatic

Presinusoidal Normal FHVP, WHVP and HVPG,  
but increased PP

Schistosomiasis
Tuberculosis
Sarcoidosis

Leprae
PBC stage 1

Idiopathic portal hypertension and 
nodular regenerative hyperplasia

Patent portal venous system, splenomegaly, 
collaterals, normal or slightly abnormal liver 

(periportal enhancement on US)

Sinusoidal Normal FHVP, ↑WHVP, ↑HVPG Cirrhosis (any cause)
Alcoholic hepatitis

Patent portal venous system, splenomegaly, 
collaterals, abnormal liver (heterogeneous, 
nodular surface), ascites may be present

Postsinusoidal If hepatic vein can be catheterized, 
there will be a pressure gradient 

across the obstruction

Hepatic vein thrombosis (non-tumoral 
Budd-Chiari syndrome)

SOS

Occluded hepatic veins; intrahepatic collaterals, 
abnormal liver (atrophy of right lobe, caudate 
lobe hypertrophy), marked ascites, collaterals, 

splenomegaly

Posthepatic If hepatic vein can be catheterized: 
↑FHVP and WHVP,

normal HVPG

Thrombotic or tumoral occlusion  
of inferior vena cava

Tricuspid valvular disease
Pericarditis

Occluded/invaded inferior vena cava, hepatic 
veins dilated (or occluded also), ascites, 

splenomegaly, collaterals

Other ↑PP, normal HVPG Arterioportal fistulae Arterioportal fistula, patent portal vein (reversed 
flow direction), splenomegaly, collaterals, ascites 

may be present

FHVP – free hepatic vein pressure, WHVP – wedged (occluded) hepatic vein pressure, HVPG – hepatic vein pressure gradient (the difference between WHVP and FHVP),  
PP – portal pressure, SOS – sinusoidal obstruction syndrome, TE – transient elastography, PBC – primary biliary cholangitis
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lesions suggestive of this disease (such as obliterative 
portal venopathy, nodular regenerative hyperplasia, 
incomplete septal fibrosis), with or without the pres-
ence of PH, and possibly associated with the presence 
of other diseases that are linked to the development of 
histological changes characteristic of PSVD [5]. Specif-
ic and non-specific histological features used to define 
the presence of PSVD are presented in Table 2, while 
the diseases associated with the development of PSVD 
are presented in Table 3. The name of this clinical en-
tity relates to the fact that the disease affects portal ve-
nules and/or sinusoids. As is evident, the criteria for 
this disease still include the absence of cirrhosis, along 
with histological signs characteristic of this disease. 
The presence of PH is no longer an inclusive criteri-
on, and the presence of another chronic liver disease 
(e.g., NAFLD, viral hepatitis) is no longer an exclusive 
criterion for PSVD. The diagnosis of PSVD is easier to 
establish if one of the associated diseases that is linked 
to the pathogenesis of PSVD is present. Liver diseases 
associated with hepatic vein obstruction and specific 

microangiopathic diseases (shown in Table 4) are ex-
cluded from this definition [5].

Epidemiology and geographical distribution

The global incidence of PSVD is not well known, 
mainly due to its uneven geographical distribution, its 
relatively recent definition, and insufficient awareness 
within the hepatology community. Diagnosing pa-
tients who do not yet have PH is still challenging since 
they are asymptomatic in the early stages of the disease 
[13]. Although there are not many studies in Europe 
focusing on the incidence of PSVD, it is considered to 
be low. In one French study, the incidence of PSVD 
was 4% among 3600 liver biopsies [14]. A  Spanish 
study showed an even lower incidence of 0.5% in its 
cohort of HIV-positive patients, and significant influ-
ence on the occurrence of this disease was attributed 
to didanosine treatment [15]. Men are more common-
ly affected, with a  male-to-female ratio of 3 : 1 [16]. 
In North America, the prevalence is also low, around 

Table 2. Definition of porto-sinusoidal vascular disease (PSVD). According to [5]

Liver biopsy ≥ 20 mm without cirrhosis 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

Clinical signs of portal hypertension Histological signs of portal hypertension

Specific Gastric esophageal, 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 hyperplasia
Incomplete septal fibrosis (also called incomplete septal cirrhosis; can only be assessed on liver explants)

Not 
specific

Ascites
Platelet count < 150,000 per μl

Spleen size ≥ 13 cm in the largest axis

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

Table 3. Conditions associated with porto-sinusoidal vascular disease (PSVD). According to [5]

Hematological disorders  
and thrombophilias

Immunological diseases Infections Genetic diseases Exposure to drugs

Aplastic anemia
Myeloproliferative disorder
Hodgkin’s lymphoma
Multiple myeloma
Protein C or S deficiency
Factor II or V gene mutation
Antiphospholipid syndrome
ADAMTS13 deficiency

CVID 
Autoimmune hepatitis

Systemic lupus erythematosus
Scleroderma

Rheumatoid arthritis
HIV

Celiac disease

Repeated 
gastrointestinal 

infections

Turner’s syndrome
Adams-Oliver syndrome

TERT mutations
Cystic fibrosis
Familial cases

Didanosine
Azathioprine
Tioguanine
Oxaliplatin

+

+

OR
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3-7% in Canada and about 4% in the USA, with male 
predominance, and an average age range of 60-69 years 
[7, 9, 17]. The highest prevalence of PSVD was reported 
in India, accounting for 15-34% of all cases of PH [5], 
depending on the group of patients studied and diagnos-
tic modalities that were used, whereas liver biopsy was 
not used in all the reported cases. Again, men were more 
frequently affected, with a male-to-female ratio ranging 
from 2 : 1 to 4 : 1. Although the incidence is declining, 
it remains high, implying that the disease is associated 
with lower socioeconomic conditions [5, 18-20]. In Ja-
pan, the prevalence and incidence of PSVD are declin-
ing, as 29-37% of patients who underwent surgery due 
to complications of PH in 1970s had idiopathic non-cir-
rhotic PH (PSVD), whereas  only 11 new cases  of PSVD 
patients are being surgically treated per year nowdays. 
This decline in incidence can be attributed to changes in 
health policies that have allocated more funding for re-
search on rare diseases and the government’s coverage of 
treatment costs for these conditions [5]. PSVD in Japan 
occurs more frequently in women, with an average age 
range of 40-59 years. One possible reason is the high-
er prevalence of autoimmune diseases in women [21]. 
However, the female-to-male ratio has been decreasing, 
from 4 : 1 in 1984 to 2 : 1 in 2012 [22, 23].

Pathophysiology and etiology  
of the disease

The exact pathophysiology of this disease is still un-
known; however, it is presumed to be caused by injuries 
and occlusion of the intrahepatic portal microvascula-
ture, leading to increased resistance to portal blood flow 
and consequent presinusoidal type of PH [24]. Over 
50% of patients have an associated disease (Table 3) that 
is linked to the development of histological changes in 

the liver typical of PSVD [5]. These diseases can be cat-
egorized into five groups: hematological disorders and 
thrombophilias, immunological diseases, infections, 
genetic diseases, and exposure to certain drugs.

Hematological disorders and thrombophilia

Studies have confirmed the role of microthrombi 
and platelet aggregation in the intrahepatic portal ve-
nules in the development of PSVD. This is supported 
by the fact that the most common histological finding 
in PSVD is thickening of the vessel wall and obliter-
ation of the lumen in intrahepatic portal venules [5]. 
Consequently, deficiencies in protein C and factor V 
Leiden mutation have been associated with the devel-
opment of this disease [25, 26].

Immunological diseases 

It is assumed that 10% of patients with PSVD have 
some form of immune system disorder [5]. One study 
showed that 6% of patients with inflammatory bow-
el disease have PSVD, but it is unclear how much of 
this percentage is contributed by azathioprine, which 
is used in the treatment of these patients [27]. Other 
diseases that have been associated with PSVD include 
Bruton’s disease, hyper IgM syndrome, common vari-
able immunodeficiency (CVID), and Felty’s syndrome 
[5]. The pathophysiological mechanism is also not 
clear, but it is presumed that intrasinusoidal T lym-
phocytes may cause portal vein or sinusoidal endothe-
liitis as the overexpression of lymphocyte activation 
genes was demonstrated in blood samples of patients 
with PSVD [28]. Furthermore, the elevation of macro-
phage activation markers (soluble CD163 and soluble 
mannose receptor) in patients with INCPH has been 
described, though it was less pronounced than in cir-
rhosis, suggesting that macrophage activation could 
play a role in the development of PSVD [29]. We could 
not find data to explain the pathophysiology of PSVD’s 
association with autoimmune hepatitis (AIH) as the 
paradigmatic autoimmune disease, but we assume that 
marked activation of the lymphoplasmacytic compo-
nent in the liver might lead to the extension of inflam-
mation to the terminal branches of the portal vein and 
finally result in terminal phlebitis. Again, development 
of PSVD in this clinical context might also be associat-
ed with the azathioprine therapy for AIH.

Infections

Research on rabbits has shown that translocation 
of intestinal bacteria into the PV could trigger an im-

Table 4. Conditions excluded from the definition of porto-sinusoidal vascular 
disease (PSVD). According to [5]

Conditions excluded from the definition of PSVD

History of bone marrow transplantation

Budd-Chiari syndrome or hepatic venous outflow obstruction

Hepatic schistosomiasis diagnosed on liver biopsy 

Cardiac failure or Fontan surgery

Abernethy syndrome

Hereditary hemorrhagic telangiectasia

Chronic cholestatic diseases

Liver infiltration by tumor cells

Sarcoidosis

Congenital hepatic fibrosis
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mune response that leads to histological changes sim-
ilar to those seen in PSVD [30]. Chronic or recurrent 
infections could lead to mild portal inflammation, ul-
timately resulting in the histological picture of PSVD 
[31]. HIV infection has also been identified as an im-
portant etiological factor in the development of PSVD, 
partly due to antiviral therapy [31, 32].

Genetic diseases 

Patients with the HLA-DR3 antigen have a higher 
likelihood of developing the disease [33]. Further-
more, there is a  hereditary component associated 
with this condition. Mutations have been identified 
in the KCNN3 (potassium calcium-activated channel 
subfamily N member 3) gene, which encodes small 
conductance calcium-activated potassium channel 3, 
which is involved in the regulation of arterial and ve-
nous vascular tone by causing smooth muscle relax-
ation on activation. This mutation is transmitted in an 
autosomal dominant manner [34]. Another mutation 
has been found in the DGUOK gene, encoding deox-
yguanosine kinase, which phosphorylates purine de-
oxyribonucleosides in the mitochondrial matrix and 
is required for replication of mitochondrial DNA. 
This mutation is transmitted in an autosomal reces-
sive manner [35]. A  recent study that sequenced the 
genome of four affected members of a Lebanese fam-
ily with PSVD and two healthy members revealed an 
aberrant structure of the FCHSD1 (FCH and double 
SH3 domains 1) gene, leading to excessive expression 
of the FCHSD1 protein and enhanced activation of the 
mTOR signaling pathway [36]. Other genetic diseas-
es associated with the development of PSVD include 
Adams-Oliver syndrome, Turner syndrome, familial 
obliterative portal venopathy, and cystic fibrosis [5].

Exposure to drugs

The medications most associated with PSVD are 
oxaliplatin, thioguanine, azathioprine, and didanosi- 
ne [5]. A Dutch study from 2012 reported that 4% of 
patients with PSVD were HIV positive, and a poten-
tially causative effect of therapy with didanosine and 
stavudine was suspected by the authors [32].

Diagnosis of porto-sinusoidal vascular 
disease

Histology

The diagnosis of PSVD according to the definition 
requires a liver biopsy, in which it is necessary to ob-

tain an adequate tissue sample (> 20 mm in length, 
containing at least 10 portal tracts) [5]. Typical histo- 
logical lesions in PSVD include obliterative portal 
venopathy, nodular regenerative hyperplasia, and in-
complete septal fibrosis. 

Obliterative portal venopathy or phlebosclerosis 
(for which the term “portal vein stenosis” has recently 
been proposed) includes a set of changes that involve 
narrowing of the PV branches up to complete obliter-
ation of these branches and replacement with connec-
tive tissue. The vascular lesions are irregularly distrib-
uted across the liver parenchyma and vary greatly in 
the severity and extent [31, 37]. Nodular regenerative 
hyperplasia presents a perturbation in the lobular ar-
chitecture leading to distortion of the normal relation-
ship between portal and central areas. Hepatocytes 
undergone nodular regenerative hyperplasia represent 
poorly defined micronodular zones of the liver paren-
chyma in the absence of fibrosis and may reflect a more 
advanced stage of the same disease. Incomplete septal 
fibrosis can be recognized by thin portal-based fibrous 
septa incompletely demarcating the liver parenchyma 
into inconspicuous surround nodules without form-
ing typical regenerative nodules as in cirrhosis. These  
fibrous septa are spread in periportal and centrilobular 
areas. Such a lesion may be difficult to separate from 
so-called incomplete septal cirrhosis that presents an 
advanced stage of chronic liver disease. 

Due to all aforementioned histological features, 
liver biopsy is essential to exclude cirrhosis or other 
causes of portal hypertension and to identify PSVD 
features. It requires extensive knowledge and experi-
ence of the pathologist to confirm the clinical suspi-
cion of PSVD [31]. The histological image of PSVD is 
shown in Figure 1.

Hepatic venous pressure gradient

Hepatic venous pressure gradient is the gold stan-
dard for assessing the severity of PH [1]. In patients 
with PSVD who have CSPH, the HVPG value mostly 
does not exceed 10 mmHg. The reason is the presinu-
soidal component in the development of PH, which 
does not reflect on the WHVP, and frequent presence 
of intrahepatic venous shunts [31].

Ultrasound and elastography

Ultrasound can mainly display the consequences of 
PH (e.g., ascites, portosystemic collaterals, splenomeg-
aly), as well as one of the main complications of PSVD, 
which is PVT. Regarding liver stiffness measurements 
(LSM) obtained by transient elastography (TE), they 
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are generally below the range of cirrhosis, despite the 
nodular liver surface on imaging as seen in some pa-
tients, and median LSM of 8 kPa was reported by TE. 
Although some patients may show values above 10 kPa, 
they are still far below the threshold of 25 kPa used to 
noninvasively predict the presence of CSPH [38, 39]. 
On the other hand, spleen stiffness (SS) is significantly 
elevated, reflecting the presence of PH, and SS measure-
ment should be considered in the case of clinical suspi-
cion of PSVD [31, 40].

Contrast-enhanced ultrasound 

There is not a  large amount of data on the use of 
contrast-enhanced ultrasound (CEUS) for diagnos-
ing PSVD. However, a Japanese study used CEUS and 
time-intensity curve (TIC) analysis and noted that 
contrast enhancement occurred with a  delay in peri-
portal areas in patients with PSVD [41]. An example of 
a CEUS image and TIC analysis is shown in Figure 2.

Multislice computed tomography and magnetic 
resonance

The diagnosis of PSVD can be suspected based on 
several radiological features. Primarily, these include 
the presence of focal nodular hyperplasia (FNH)-like 
lesions in the liver parenchyma and “hyperenhance-
ment” in the hepatobiliary phase using gadolinium as 
a contrast agent in magnetic resonance (MR) imaging. 
There is also a simple radiological scoring system that 
can differentiate PSVD from liver cirrhosis effectively. 
It observes five radiological features, namely: pathol-
ogy of the intrahepatic portal system, pathological 
liver morphology (defined as peripheral parenchymal 
atrophy and compensatory hypertrophy of central seg-
ments and segment I), atrophy of segment IV, FNH-
like lesions, and “hyperenhancement” of the peripor-
tal area. Each of these features carries 1 point, while 
1 point is deducted for the presence of nodular liver 
parenchyma. According to this scoring system, pa-
tients with PSVD had a median score of 2 points, while 
patients with cirrhosis had –1 point. The optimal cut-

Fig. 1. Histological features of the porto-sinusoidal vascular disorder in the liver parenchyma (authors’ own data). A, B) Obliterative portal venopathy/
phlebosclerosis. The key feature of porto-sinusoidal vascular disorder (PSVD), characterized by fibrous thickening and occlusion of the distal intrahepatic portal 
veins (PVs) within portal tracts, replaced with multiple thin-walled vascular channels. Also, distortion of the normal relationship between the portal tracts and 
central areas is common. The portal tracts are abnormally approximated to each other. Masson trichrome staining; magnification 200×, scale bar 200 µm.  
B) Immunohistochemical staining CD34 confirms complete absence of the PV and of proliferation of neovessels in portal tracts with an increase in the total 
number of thin-walled vascular channels, another major feature of PSVD. Magnification 200×, scale bar 200 µm. C) Incomplete septal fibrosis. The vascular 
changes are accompanied by portal and periportal fibrosis of varying extent, with slender portal-based fibrous septa demarcating the liver parenchyma into 
inconspicuous nodules. Masson trichrome staining; magnification 100×, scale bar 200 µm. D) The hepatocytes may undergo complete or partial nodular 
regenerative hyperplasia. Poorly defined zones with widened hepatic plates alternating with localized parenchymal compression accentuated with Gomori 
staining. Magnification 400×, scale bar 100 µm. HA – hepatic artery

A B

C D
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off was 1 point according to Youden’s index, with an 
AUROC of 0.913 [42].

Novel laboratory markers

Recently, anti-endothelial cell antibodies (AECA) 
have been proposed as a marker for PSVD, but they are 
also positive in 16% of patients with cirrhosis [43]. An-
other potential biomarker is the activity of ADAMTS13 
protease, whose activity is reduced in PSVD [44].

Clinical presentation and prognosis

According to the clinical presentation, patients can 
be divided into two groups – those with present clinical 
signs of PH and those without. Patients who have not 
developed signs of PH may have mildly elevated liver 
enzymes (elevated AST or ALP up to 2 times above the 
upper limit), leading to liver biopsy, which can confirm 
PSVD. It has been found that PSVD is present in 19% 
of cases of cryptogenic liver disease [11]. Patients with 
PSVD usually do not have symptoms until they develop 

complications of PH. The disease has a  slow progres-
sion [5]. The most common laboratory finding after the 
appearance of PH signs is thrombocytopenia. Trans-
aminases, ALP and GGT may be elevated, but only 
moderately (up to 2 times above the upper limit) in up 
to 80% of patients [5]. Liver function usually remains 
preserved, with most patients having normal levels of 
albumin and bilirubin [31]. 20-40% of patients with 
PSVD initially present with variceal bleeding, while 
ascites (present in 20-50% of cases) and encephalop-
athy are rare initial symptoms. It has also been found 
that esophageal varices develop in 20% of patients on 
average 10 years after diagnosis [45]. PVT develops in 
30-40% of patients with PSVD and PH, with a medi-
an of 5 years after diagnosis, but complete obstruction 
occurs in only a  third of patients [5, 45, 46]. The de-
velopment of hepatocellular carcinoma (HCC) in this 
disease is rare, so screening for HCC is not currently 
recommended in these patients [5, 13, 31, 47]. A Dutch 
study reported a  78% five-year survival rate without 
transplantation in their cohort, with only 13% of pa-
tients dying from liver-related causes, while 6 (9.7%) 

Fig. 2. Contrast enhanced ultrasound with time intensity curve analysis in a  patient with porto-sinusoidal vascular disorder (PSVD) (authors’ own data).  
The yellow circle is placed on the liver parenchyma, and the yellow curve represents the analysis of parenchymal intensity over time. The purple circle is placed 
in the periportal area, and the purple curve represents the analysis of periportal area intensity over time. The purple curve shows that there is delayed contrast 
enhancement in the periportal area compared to the rest of the liver parenchyma, which is consistent with the findings of Maruyama H et al. (Hepatol Int 2012 [41]).  
P – parenchyma, PPA – periportal area, PV – portal vein
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patients underwent liver transplantation [47]. Another 
study showed a three-year survival rate of 84.4%, with 
liver-related mortality at 3.9% [48]. A recent study, pub-
lished this year, followed 33 patients with PSVD over 
a period of 16 years. The survival rates after 1, 5, and 
10 years were 94%, 87%, and 58%, respectively. How-
ever, out of the 14 deaths during the mentioned period, 
only 4 (12.1%) were directly related to decompensated 
liver disease. The risk of PVT after 1, 5, and 10 years 
was 16%, 25%, and 48%, respectively [49]. The presence 
of focal nodular hyperplasia-like lesions was reported in 
30% of patients with PSVD [42]. On the other hand, no 
study has analyzed the prevalence of PSVD in patients 
with FNH, as performing the liver biopsy and/or HVPG 
measurements in all patients with incidentally discov-
ered FNH would probably not be justified. However, 
given the data about the prevalence of FNH in PSVD, 
we believe that assessment of both liver and spleen 
stiffness might be justified in patients with FNH, and if  
the results are suggestive of PH without cirrhosis, liver 
biopsy should be considered.

When to suspect porto-sinusoidal vascular 
disease

There are several clinical conditions where it is ad-
visable to consider PSVD as a  differential diagnosis. 
Primarily, these include patients with esophageal vari-
ces, variceal bleeding, or developed portosystemic col-
laterals in the absence of chronic liver disease or when 
there is a discrepancy between evident signs of PH and 
only mild liver damage [5]. Furthermore, PSVD may be 
suspected in patients with thrombocytopenia (< 150 × 
109/l) and splenomegaly (> 13 cm). Some of these pa-
tients are also undergoing hematological evaluation; in 
fact, 8-17% of patients with PSVD have an associated 
myeloproliferative neoplasm [16, 32, 45]. Chronic and 
unexplained elevation of liver enzymes (ALT, ALP up 
to 2 times above the upper limit) can also be a reason 
to suspect PSVD, as well as the presence of diseases 
and conditions that are related to the development of 
histological changes characteristic of PSVD based on 
the etiopathogenesis (Table 3). Finally, in cases of PVT, 
PSVD should also be considered, as PVT occurs in  
30-40% of patients with PSVD. However, in some situ-
ations, caution is required since the histological differ-
entiation between intrahepatic PVT as part of PSVD 
and idiopathic PVT is not yet fully defined [5, 45, 46].

Treatment

Treatment is based on preventing complications of 
PH. Currently, there is no reliable method for screen-

ing these patients. Patients with esophageal varices are 
treated according to guidelines for cirrhosis, which 
includes primary prophylaxis with non-selective 
b-blockers (NSBB) and variceal ligation in case of in-
tolerance or contraindication to NSBB [5, 38]. Tran-
sjugular intrahepatic portosystemic shunt has shown 
equally good results as in cirrhotic patients [50]. In-
dications for liver transplantation are the same as in 
cirrhosis [5]. Some experts propose anticoagulant pro-
phylaxis in these patients, as it has been shown that 
portal venules were obliterated in 100% and large PV 
branches in 67% of explanted livers of patients with 
PSVD who underwent liver transplantation [51]. Fur-
thermore, the development of PSVD is associated with 
thrombophilias, and most importantly, PVT is a com-
mon complication occurring in 13-45% of patients 
with PSVD [45, 47, 51]. However, since there are still 
no randomized clinical trials on this topic and the risk 
of bleeding is still unclear, anticoagulant prophylaxis 
is not indicated according to guidelines, except in cas-
es of existing PVT or thrombophilia with a high risk 
of PVT [5]. It is also noteworthy that anticoagulant 
therapy leads to PV recanalization in only half of the 
patients [45].

Unresolved issues and personal view

Although the definition of PSVD represents much 
improvement in comparison to the previous nomen-
clature, it may not completely cover all possible clini-
cal situations. For example, incomplete septal fibrosis 
might be a  result of a  concomitant chronic liver dis-
ease, in which case it would be difficult to estimate 
the causality of PH if already present, i.e., to consider 
PSVD as the cause of PH if other indicative histolog-
ical changes are lacking. On the other hand, the pres-
ence of incomplete septal fibrosis alone, without evi-
dence of any other chronic liver disease after thorough 
clinical work-up, might be in our opinion considered 
as a sign of PSVD, especially if accompanied with PH. 
Liver biopsy is mandatory to diagnose PSVD, and it 
would be wrong to rely on a non-invasive result that 
excludes cirrhosis, if it is coupled with the presence of 
one specific sign of PH (such as esophageal varices). 
Portal hypertension in the absence of cirrhosis may be 
caused by other pre- and post-sinusoidal conditions, 
as previously pointed out, and liver biopsy is needed 
to rule them out. There remains a lot of work to draw 
a  clear picture of the pathophysiological cascade re-
sponsible for the development of PSVD in the context 
of the associated clinical conditions, which might re-
veal potential therapeutic targets, as well as to define 
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the potential usefulness of anticoagulant prophylaxis, 
as already pointed out.

Conclusions

Recently, clear histological and clinical criteria for 
diagnosing PSVD have emerged. However, this dis-
ease is still poorly recognized because symptoms usu-
ally appear only after complications of PH occur [5].  
The exact pathophysiology of this condition remains 
unknown, but it is assumed that injuries and occlusion 
of intrahepatic portal microvasculature are the cause, 
leading to increased resistance to portal blood flow and 
consequent presinusoidal PH [24]. Half of the patients 
also have an associated condition that can contribute 
to the development of PSVD [5]. In addition to clear 
histological criteria, other non-invasive diagnostic 
methods for PSVD are being increasingly developed to 
diagnose patients early, before the disease progresses 
to severe stages. 20-40% of patients with PSVD initial-
ly present with variceal bleeding [45]. Another major 
complication of this disease is PVT, which can affect 
up to 45% of patients [45, 47]. So far, no additional risk 
of developing HCC has been observed in these patients 
[5, 13, 31, 47]. Treatment is based on managing the 
complications of PH, while anticoagulant prophylaxis 
is currently not indicated in the absence of random-
ized clinical trials on this subject [5]. Although this 
disease is becoming more recognized, further research 
is needed to enable early diagnosis, develop screening 
methods and intervals, and find ways to slow down its 
progression.

Disclosure

The authors declare no conflict of interest.

References

1. 	Bosch J, Abraldes JG, Berzigotti A, et al. The clinical use of 
HVPG measurements in chronic liver disease. Nat Rev Gastro-
enterol Hepatol 2009; 6: 573-582. 

2. 	Bosch J, Berzigotti A. Portal hypertension in cirrhosis. In: 
Sherlock’s Diseases of the Liver and Biliary System. John Wiley  
& Sons, Ltd, Chichester, UK 2018; 180-208. 

3. 	Berzigotti A, Seijo S, Reverter E, et al. Assessing portal hyper-
tension in liver diseases. Expert Rev Gastroenterol Hepatol 
2013; 7: 141-155. 

4. 	Garcia‐Tsao G, Abraldes JG, Berzigotti A, et al. Portal hyper-
tensive bleeding in cirrhosis: Risk stratification, diagnosis, and 
management: 2016 practice guidance by the American Associ-
ation for the study of liver diseases. Hepatology 2017; 65: 310-
335. 

5. 	De Gottardi A, Rautou PE, Schouten J, et al. Porto-sinusoidal 
vascular disease: proposal and description of a  novel entity. 
Lancet Gastroenterol Hepatol 2019; 4: 399-411. 

6. 	Flores Espinosa J, Lozano Flores J. Portal hypertension caused 
by regenerative nodular hyperplasia of the liver. Rev Med Hosp 
Gen (Mex) 1963; 26: 157-175. 

7. 	Mikkelsen WP, Edmoxdson HA, Peters RL, et al. Extra- and in-
trahepatic portal hypertension without cirrhosis (hepatoportal 
sclerosis). Ann Surg 1965; 162: 602-620. 

8. 	Nayak NC, Ramalingaswami V. Obliterative portal venopathy of 
the liver. Associated with so-called idiopathic portal hyperten-
sion or tropical splenomegaly. Arch Pathol 1969; 87: 359-369. 

9. 	Villeneuve JP, Huet PM, Joly JG, et al. Idiopathic portal hyper-
tension. Am J Med 1976; 61: 459-464. 

10. 	Plessier A, Rautou PE, Valla DC. Management of hepatic vascu-
lar diseases. J Hepatol 2012; 56: S25-38. 

11. 	Guido M, Sarcognato S, Sonzogni A, et al. Obliterative portal 
venopathy without portal hypertension: an underestimated 
condition. Liver Int 2016; 36: 454-460. 

12. 	Tublin ME, Towbin AJ, Federle MP, et al. Altered liver morphol-
ogy after portal vein thrombosis: Not always cirrhosis. Dig Dis 
Sci 2008; 53: 2784-2788. 

13. 	Kmeid M, Liu X, Ballentine S, et al. Idiopathic non-cirrhotic 
portal hypertension and porto-sinusoidal vascular disease:  
Review of current data. Gastroenterol Res 2021; 14: 49-65. 

14. 	Barge S, Grando V, Nault JC, et al. Prevalence and clinical sig-
nificance of nodular regenerative hyperplasia in liver biopsies. 
Liver Int 2016; 36: 1059-1066. 

15. 	Vispo E, Moreno A, Maida I, et al. Noncirrhotic portal hyper-
tension in HIV-infected patients: unique clinical and patholog-
ical findings. AIDS 2010; 24: 1171-1176. 

16. 	Hillaire S, Bonte E, Denninger MH, et al. Idiopathic non-cir-
rhotic intrahepatic portal hypertension in the West: a re-evalu-
ation in 28 patients. Gut 2002; 51: 275-280. 

17. 	Wanless IR. Micronodular transpormation (nodular regenera-
tive hyperplasia) of the liver: A report of 64 cases among 2,500 
autopsies and a new classification of benign hepatocellular nod-
ules. Hepatology 1990; 11: 787-797. 

18. 	Goel A, Ramakrishna B, Zachariah U, et al. What makes non- 
cirrhotic portal hypertension a common disease in India? Anal-
ysis for environmental factors. Indian J Med Res 2019; 149: 468. 

19. 	Dhiman RK, Chawla Y, Vasishta RK, et al. Non-cirrhotic portal 
fibrosis (idiopathic portal hypertension): Experience with 151 
patients and a review of the literature. J Gastroenterol Hepatol 
2002; 17: 6-16. 

20. 	Mukta V, Panicker LC, Sivamani K, et al. Non-cirrhotic portal 
fibrosis at a tertiary care centre in South India. Trop Doct 2017; 
47: 26-30. 

21. 	Saito K, Nakanuma Y, Takegoshi K, et al. Non-specific immu-
nological abnormalities and association of autoimmune diseas-
es in idiopathic portal hypertension. A study by questionnaire. 
Hepatogastroenterology 1993; 40: 163-166. 

22. 	Okuda K, Kono K, Ohnishi K, et al. Clinical study of eighty-six 
cases of idiopathic portal hypertension and comparison with cir-
rhosis with splenomegaly. Gastroenterology 1984; 86: 600-610. 

23. 	Murai Y, Ohfuji S, Fukushima W, et al. Prognostic factors in 
patients with idiopathic portal hypertension: Two Japanese na-
tionwide epidemiological surveys in 1999 and 2005. Hepatol 
Res 2012; 42: 1211-1220. 

24. 	Guido M, Sarcognato S, Sacchi D, et al. Pathology of idiopathic 
non-cirrhotic portal hypertension. Virchows Arch 2018; 473: 
23-31. 

25. 	Nayak NC. Idiopathic portal hypertension (noncirrhotic portal 
fibrosis), thrombosis in portal venous system and protein C de-
ficiency to the editor. Hepatology 1989; 10: 902. 



Clinical and Experimental Hepatology 4/2023306

Mislav Barisic-Jaman, Marko Milosevic, Frane Pastrovic, Anita Skrtic, Ivica Grgurevic

26. 	Ishii M, Katada Y. Idiopathic portal hypertension in a system-
ic sclerosis patient heterozygous for factor V Leiden mutation. 
Rheumatol Int 2003; 23: 44-46. 

27. 	Seinen ML, van Asseldonk DP, de Boer NK, et al. Nodular re-
generative hyperplasia of the liver in patients with IBD treated 
with allopurinol–thiopurine combination therapy. Inflamm 
Bowel Dis 2017; 23: 448-452. 

28. 	Yamaguchi N, Tokushige K, Haruta I, et al. Analysis of adhe-
sion molecules in patients with idiopathic portal hypertension. 
J Gastroenterol Hepatol 2002; 14: 364-369. 

29. 	Ørntoft NW, Blé M, Baiges A, et al. Divergences in macrophage 
activation markers soluble CD163 and mannose receptor in 
patients with non-cirrhotic and cirrhotic portal hypertension. 
Front Physiol 2021; 12: 649668. 

30. 	Kono K, Ohnishi K, Omata M, et al. Experimental portal fibro-
sis produced by intraportal injection of killed nonpathogenic 
Escherichia coli in rabbits. Gastroenterology 1988; 94: 787-796. 

31. 	De Gottardi A, Sempoux C, Berzigotti A. Porto-sinusoidal vas-
cular disorder. J Hepatol 2022; 77: 1124-1135. 

32. 	Schouten JNL, Van der Ende ME, Koëter T, et al. Risk factors 
and outcome of HIV-associated idiopathic noncirrhotic portal 
hypertension. Aliment Pharmacol Ther 2012; 36: 875-885. 

33. 	Sarin SK, Mehra NK, Agarwal A, et al. Familial aggregation in 
noncirrhotic portal fibrosis: a report of four families. Am J Gas-
troenterol 1987; 82: 1130-1133. 

34. 	Koot BGP, Alders M, Verheij J, et al. A  de novo mutation in 
KCNN3 associated with autosomal dominant idiopathic 
non-cirrhotic portal hypertension. J Hepatol 2016; 64: 974-977. 

35. 	Vilarinho S, Sari S, Yilmaz G, et al. Recurrent recessive muta-
tion in deoxyguanosine kinase causes idiopathic noncirrhotic 
portal hypertension. Hepatology 2016; 63: 1977-1986. 

36. 	Shan J, Megarbane A, Chouchane A, et al. Genetic predispo-
sition to porto‐sinusoidal vascular disorder: A  functional 
genomic‐based, multigenerational family study. Hepatology 
2023; 77: 501-511. 

37. 	Guido M, Alves VAF, Balabaud C, et al. Histology of portal vas-
cular changes associated with idiopathic non-cirrhotic portal 
hypertension: nomenclature and definition. Histopathology 
2019; 74: 219-226. 

38. 	de Franchis R, Bosch J, Garcia-Tsao G, et al. Baveno VII – Re-
newing consensus in portal hypertension. J Hepatol 2022; 76: 
959-974. 

39. 	Elkrief L, Lazareth M, Chevret S, et al. Liver stiffness by tran-
sient elastography to detect porto‐sinusoidal vascular liver dis-
ease with portal hypertension. Hepatology 2021; 74: 364-378. 

40. 	Ahmad AK, Atzori S, Taylor-Robinson SD, et al. Spleen stiff-
ness measurements using point shear wave elastography detects 
noncirrhotic portal hypertension in human immunodeficiency 
virus. Medicine (Baltimore) 2019; 98: e17961. 

41. 	Maruyama H, Shimada T, Ishibashi H, et al. Delayed periportal 
enhancement: a characteristic finding on contrast ultrasound in 
idiopathic portal hypertension. Hepatol Int 2012; 6: 511-519. 

42. 	Lampichler K, Semmler G, Wöran K, et al. Imaging features 
facilitate diagnosis of porto-sinusoidal vascular disorder. Eur 
Radiol 2022; 33: 1422-1432. 

43. 	Cerda Reyes E, González‐Navarro EA, Magaz M, et al. Autoim-
mune biomarkers in porto‐sinusoidal vascular disease: Poten-
tial role in its diagnosis and pathophysiology. Liver Int 2021; 41: 
2171-2178. 

44. 	Mackie I, Eapen CE, Neil D, et al. Idiopathic noncirrhotic in-
trahepatic portal hypertension is associated with sustained 
ADAMTS13 deficiency. Dig Dis Sci 2011; 56: 2456-2465. 

45. 	Siramolpiwat S, Seijo S, Miquel R, et al. Idiopathic portal hyper-
tension: Natural history and long-term outcome. Hepatology 
2014; 59: 2276-2285. 

46. 	Hollande C, Mallet V, Darbeda S, et al. Impact of obliterative 
portal venopathy associated with human immunodeficiency vi-
rus. Medicine (Baltimore) 2016; 95: e3081. 

47. 	Schouten JNL, Nevens F, Hansen B, et al. Idiopathic noncirrhot-
ic portal hypertension is associated with poor survival: results 
of a long-term cohort study. Aliment Pharmacol Ther 2012; 35: 
1424-1433. 

48. 	Wöran K, Semmler G, Jachs M, et al. Clinical course of por-
to-sinusoidal vascular disease is distinct from idiopathic non-
cirrhotic portal hypertension. Clin Gastroenterol Hepatol 2022; 
20: e251-266. 

49. 	Zhang X, Durham KM, Garza AA, et al. Portal vein thrombosis, 
hepatic decompensation, and survival in patients with porto-si-
nusoidal vascular disease and portal hypertension. J Gastroen-
terol 2023; 58: 268-276. 

50. 	Bissonnette J, Garcia‐Pagán JC, Albillos A, et al. Role of the 
transjugular intrahepatic portosystemic shunt in the manage-
ment of severe complications of portal hypertension in idio-
pathic noncirrhotic portal hypertension. Hepatology 2016; 64: 
224-231. 

51. 	Cazals-Hatem D, Hillaire S, Rudler M, et al. Obliterative portal 
venopathy: Portal hypertension is not always present at diagno-
sis. J Hepatol 2011; 54: 455-461.


