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Vascular liver diseases are a rare yet significant non-cirrho-
tic cause of portal hypertension. These conditions encompass
a diverse group of conditions attributable to abnormalities in
hepatic vascular inflow, sinusoidal circulation, or venous ou-
tflow. The liver’s distinctive dual blood supply, primarily from the
portal vein with a lesser contribution from the hepatic artery,
is crucial in influencing the imaging characteristics of vascu-
lar liver diseases. A decrease in portal venous flow induces
compensatory hyperperfusion of the hepatic artery, leading to
characteristic perfusion patterns, vascular remodelling, and se-
condary morphological alterations.'-

Imaging plays a crucial role in the assessment of vascular
liver diseases. Ultrasound, particularly with Doppler evaluation,

enables real-time assessment of vascular patency, flow direction,
and haemodynamic changes. Contrast-enhanced computed to-
mography (CT) provides a comprehensive overview of vascular
anatomy, liver morphology, parenchymal perfusion, collateral pa-
thways, and related complications. Magnetic resonance imaging
(MRY) offers vascular and perfusion assessment as well, with su-
perior tissue characterisation, which might be advantageous in
differentiating vascular disorders from other diffuse liver diseases.
Furthermore, the use of hepatobiliary contrast agents is particu-
larly advantageous for identifying and characterising associated
benign hypervascular nodules and for distinguishing these hyper-
plasia-like nodules from malignant lesions.%*

Unlike primary parenchymal liver diseases, vascular liver di-
seases are predominantly caused by hemodynamic disturban-
ces rather than hepatocellular injury or fibrosis, particularly in
the early stages. However, they frequently present with portal
hypertension and morphological changes that can mimic liver
cirrhosis in both clinical and radiological assessments. Accura-
te diagnosis is crucial, as management strategies, prognosis,
and follow-up differ markedly from those of cirrhosis and other
diffuse parenchymal liver diseases. Therefore, appropriate in-
terpretation of imaging findings is essential to prevent misdiag-
nosis and to facilitate optimal patient management. M

Figure 1: Hepatic artery obstruction following liver transplantation. Axial contrast-enhanced CT images during the arterial phase
[A], along with axial [B] and coronal [C] maximum intensity projection (MIP) images, reveal occlusion (arrow) of the common hepatic
artery, attributable to hepatic artery thrombosis. The enhancement of the hepatic parenchyma is heterogeneous, with peripheral
wedge-shaped hypointensity areas in segments Il and VI, extending to the capsular surface, due to hypoperfusion (*).
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Figure 2: Liver involvement in hereditary hemorrhagic telangiectasia (HHT). Axial contrast-enhanced CT images in the arterial
phase [A] demonstrate transient hepatic attenuation differences (THAD, ) likely related to telangiectasias and vascular shunts in
the context of HHT. Axial contrast-enhanced CT images in the portal venous phase [B] show homogeneous hepatic parenchymal
enhancement. Axial [C] arterial-phase maximum intensity projection (MIP) image depicts increased calibre of the hepatic artery
(HA) due to liver hyperarterialization seen in HHT. [D] and [E], axial contrast-enhanced CT images of another patient with HHT. He-
patic arterial phase image [D] shows a prominent HA and wedge-shaped areas of hyperenhancement at the periphery of the liver
(black arrows) related with THAD. Multiple telangiectasias are seen as small peripheral hypervascular areas (*). In addition, multiple
vascular malformations are also depicted in the pancreas (white arrows). The portal venous phase image [E] shows homogeniza-
tion of the liver parenchyma, with telangiectasias becoming isodense with the adjacent parenchyma.

Figure 3: Portal vein aneurysm. B-mode ultrasound [A*], and color Doppler ultrasound [B] arrow, demonstrate an aneurysm of the
main portal vein in a post-liver transplant patient. Color Doppler shows multidirectional flow with the characteristic “yin-yang” sign
[B]. Axial [C and D] and coronal [E] contrast-enhanced CT images in the portal venous phase confirm a saccular aneurysm of the
main portal vein (*). The hepatic graft shows a globular morphology with left hepatic lobe hypertrophy, smooth but blunt contours,
and homogeneous parenchymal enhancement. Splenomegaly (A), related to portal hypertension, is also seen.
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Figure 4: Acute portal and splenic vein thrombosis in a patient with primary myelofibrosis. Color Doppler ultrasound [A] shows
no flow in the main portal vein, along with echogenic material inside the vessel, due to portal vein thrombosis (arrowheads). Axial
[B] — hepatic arterial phase; [C and D] — portal venous phase and coronal [E] contrast-enhanced CT images reveal thrombosis
of the splenoportal axis (arrowheads). On the hepatic arterial phase [B], the liver shows heterogeneous enhancement, becoming
homogenous on the portal venous phase [C], indicating transient perfusion abnormalities related to portal vein thrombosis. Splenic
infarcts are seen (dashed arrow). Ascites (*) is present, probably due to acute portal vein thrombosis.

Figure 5: Portal cavernoma and biliary cholangiopathy in a woman with antiphospholipid syndrome and systemic lupus erythe-
matosus, with a history of portal vein thrombosis 11 years earlier. Coronal [A] and axial [B-D] contrast-enhanced CT images in
the portal venous phase demonstrate serpiginous porto-portal collateral vessels consistent with cavernous transformation of the
portal vein (portal cavernoma) (arrows). The cavernoma causes extrinsic compression of the commmon bile duct (arrowhead in B),
with upstream biliary dilatation (arrowheads in [A, C, and D], suggesting biliary cholangiopathy. Additional findings include splenic
vein dilatation (dashed arrow in B) and splenomegaly [A and B*], secondary to portal hypertension.
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Figure 6: Portal cavernoma and biliary cholangiopathy in an 18-year-old woman due to portal vein thrombosis at 6 years of age.
Color Doppler ultrasound [A] demonstrates serpiginous porto-portal collateral vessels at the hepatic hilum, corresponding to portal
cavernoma (*). Also, there is dilatation of the bile ducts (arrows). Axial T2-weighted [B] and portal venous phase T1-weighted [C]
MRI images demonstrate serpiginous porto-portal collateral vessels consistent with cavernous transformation of the portal vein (¥),
causing extrinsic compression of the biliary tree with bile duct dilatation (arrows), compatible with biliary cholangiopathy. Massive
splenomegaly (A), secondary to portal hypertension, is present. Coronal T2-weighted image [D] shows the same findings. The
splenic vein is dilated (dashed arrow). Note that the liver maintains normal morphology and smooth contours. MR cholangiopan-
creatography (MRCP) [E] demonstrates stenosis of the common bile duct (arrow) due to extrinsic compression by the cavernoma
[D*], with upstream biliary dilatation (arrow).

Figure 7: Mass-like portal cavernoma. Axial [A] and coronal [B] T2-weighted MRI images demonstrate a hyperintense mass-like
portal cavernoma (*) with encasement of the common bile duct, resulting in biliary dilatation (arrow). Axial dynamic contrast-enhan-
ced MRI images in the arterial phase [C] show heterogeneous hepatic parenchymal enhancement, with areas of hyperenhance-
ment, due to transient hepatic attenuation differences (THAD), predominantly in the left hepatic lobe. The portal venous phase [D]
demonstrates enhancement of the cavernoma (*). Cavernoma with a mass-like appearance can mimic hepatic hilum tumours,
such as cholangiocarcinoma. The absence of diffusion restriction on diffusion-weighted images (DWI) ([E], b1000; [F], ADC map) is
an important clue to differentiate a mass-like cavernoma from hilar cholangiocarcinoma. Furthermore, the liver shows mild left lobe
hypertrophy with smooth, regular contours, which helps differentiate non-cirrhotic cavernoma from cirrhosis-related cavernoma.
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Figure 8: Portal cavernoma with gallbladder collateral circulation. Axial [A and B] and coronal [C] contrast-enhanced CT ima-
ges in the portal venous phase demonstrate peri-gallbladder collateral vessels within the gallbladder wall (arrow), related to portal
hypertension. These collateral veins may mimic gallbladder wall thickening with hyperenhancement, potentially simulating gall-
bladder wall thickening due to inflammatory or neoplastic disease. Recognition of this finding is essential to avoid misdiagnosis,
particularly in patients with chronic portal vein thrombosis.

Figure 9: Porto-sinusoidal vascular disease (PSVD). Axial [A and B] and coronal [C] contrast-enhanced CT images in the portal
venous phase demonstrate hepatomegaly with liver dysmorphia, characterised by hypertrophy of the caudate lobe (+) and seg-
ment IV (*), associated with atrophy of the left lateral segments. Despite these morphological changes, the hepatic surface remains
smooth and non-nodular. The hepatic veins are patent, and the portal-splenic confluence is patent but dilated. There is repermea-
bilization of the paraumbilical vein (arrow) and splenomegaly (A) due to portal hypertension. Axial dynamic contrast-enhanced MRI
images [D and F] show similar liver dysmorphic features, with regular and smooth contours, and signs of portal hypertension. The
diagnosis of PSVD was confirmed by hepatic hemodynamic studies and percutaneous liver biopsy. Angiography demonstrated
intrahepatic venous collateralization, supporting the diagnosis of PSVD.
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Figure 10: Porto-sinusoidal vascular disease (PSVD). Axial [A and B] and coronal [C and D] contrast-enhanced CT images
in the portal venous phase demonstrate a dysmorphic liver, with hypertrophy of the left lobe (*) and the caudate lobe (+), with
atrophy of the right hepatic lobe. Despite these morphological changes, the liver surface remains smooth and non-nodular.
Imaging signs of portal hypertension are present, including splenomegaly (A) and paraesophageal varices (dashed arrows). The
portal vein is dilated (arrow), without thrombosis. These findings suggested non-cirrhotic portal hypertension, and the diagnosis
of PSVD was confirmed by liver biopsy.

Figure 11: Porto-sinusoidal vascular disease (PSVD). Axial [A] and coronal [B-D] T2-weighted MRI images demonstrate hepa-
tomegaly with liver dysmorphia, characterised by hypertrophy of segment IV (*) and the caudate lobe (+), associated with atrophy
of the left lateral segments. Despite these morphological changes, the liver surface remains smooth and non-nodular. Signs of
portal hypertension are seen, as splenomegaly (A) and ascites in the perihepatic and perisplenic spaces (arrow).
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Figure 12: Non-obstructive sinusoidal dilatation due to anticonceptive use. Axial contrast-enhanced CT images in the arterial
phase [A] demonstrate patchy and irregular hepatic enhancement, with peripheral hypoenhancing areas, resulting in a mosaic
perfusion pattern (arrows). In the axial portal venous phase [B], hepatic enhancement becomes more homogeneous, reflecting
the transient nature of the perfusion abnormalities. Coronal arterial-phase contrast-enhanced CT image [C] also depicts these
enhancement alterations.

Figure 13: Peliosis hepatis in a 36-year-old woman with Castleman disease, treated with rituximab for several years. Coro-
nal T2-weighted MRI image [A] shows hepatomegaly with left hepatic lobe hypertrophy. A lesion in segment VIII (arrow), appearing
mildly hyperintense on fat-suppressed T2-weighted images [B] and hypointense on T1-weighted images [C], is seen. On dynamic
contrast-enhanced MRI, the lesions demonstrate peripheral rim-like enhancement in the arterial phase [D], with centripetal pro-
gression of enhancement in the portal venous phase [E]. Axial CT images [F] - pre-contrast; [G] - arterial phase and [H] - portal
venous phase show the same lesion, which is spontaneously hypodense and demonstrates centripetal enhancement. Although
peliotic lesions classically show centrifugal enhancement, centripetal enhancement may also be observed. This should not be
misdiagnosed with centripetal enhancement of hepatic hemangioma, which is globular and discontinuous, rather than continuous
as in this lesion. Percutaneous liver biopsy was done, which confirmed the diagnosis of peliosis hepatis. Hepatomegaly with left
hepatic lobe hypertrophy is also noted.
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Figure 14: Hepatic congestion secondary to cardiac failure. Axial [A] and coronal [B] contrast-enhanced CT images in the
portal venous phase demonstrate heterogeneous hepatic parenchymal enhancement, with linear and reticular hypoenhancing
areas, predominantly in the peripheral regions of the liver, producing the characteristic “nutmeg” appearance or mosaic perfusion
pattern, consistent with hepatic congestion. Pleural effusions (+) and cardiomegaly with left ventricle dilation (**) were also seen

([C], axial contrast-enhanced CT).

Figure 15: Hepatic congestion secondary to right heart failure in a patient with idiopathic pulmonary hypertension. Axial
contrast-enhanced CT images in the late arterial phase [A - C] demonstrate early enhancement of a dilated inferior vena cava (IVC)
(arrow), due to retrograde reflux of contrast material from the right atrium into the IVC. Associated hepatomegaly is present, with
heterogeneous parenchymal enhancement and peripheral reticular hypoattenuating areas, consistent with hepatic congestion (*).
Additional findings include dilatation of the splenoportal axis (+) and massive splenomegaly (A), related to portal hypertension.
Cardiomegaly with marked right atrial dilatation (dashed arrow) is also evident [D], supporting the diagnosis.
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Figure 16: Budd-Chiari syndrome (BCS) with hyperplasia-like nodules. Coronal [A] and axial [B] contrast-enhanced CT ima-
ges in the portal venous phase demonstrate acute thrombosis of the inferior vena cava (IVC) (arrow). Hepatomegaly is present,
with reticular hypoenhancing areas producing a characteristic “nutmeg” appearance, consistent with acute hepatic venous ou-
tflow obstruction. Two years later, the patient underwent an MRI examination. Coronal [C] and axial [D] T2-weighted MRI images
demonstrate hepatomegaly, with atrophy of the peripheral hepatic parenchyma and hypertrophy of the central liver regions and
caudate lobe. After contrast administration, the hepatic parenchyma shows reticular enhancement, predominantly at the liver
periphery, producing a characteristic mosaic perfusion pattern, typically seen in Budd-Chiari syndrome (portal venous phase, [E]).
On axial dynamic contrast-enhanced MRI, the arterial phase [F] demonstrates a hypervascular nodule in segments V/VIII (arrow),
which persists as hyperintense on the portal venous phase [G] and shows hyperintensity on the hepatobiliary phase [H]. These
imaging features are typically seen in hyperplasia-like nodules in the setting of chronic hepatic vascular disease. Note the IVC
occlusion in [E] (arrow), at a cranial level than in image [G], where IVC is permeable (dashed arrow).
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Figure 17: Acute portal vein thrombosis in the setting of liver cirrhosis. Axial [A - C] and coronal [D] contrast-enhanced CT
images in the portal venous phase demonstrate acute thrombosis of the right portal vein (arrowhead in A) and the left portal vein
(arrowhead in B). Imaging signs of portal hypertension are present, including splenomegaly (+), paraesophageal varices (arrow),
and ascites (*). The liver appears dysmorphic, with hypertrophy of the caudate lobe and left lateral segments and atrophy of seg-
ment |V, associated with an irregular hepatic surface. These morphological features are characteristic of liver cirrhosis and help
distinguish this entity from non-cirrhotic portal hypertension.
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Figure 18: Cirrhotic liver with portal hypertension. Axial [A and B] and coronal [C] contrast-enhanced CT images in the portal
venous phase demonstrate a dysmorphic liver, with hypertrophy of the left lateral segments (+) and atrophy of segment IV (*). The
hepatic surface is nodular and irregular, and parenchymal enhancement is markedly heterogeneous, findings consistent with liver
cirrhosis. Associated signs of portal hypertension are present, namely splenic and oesophageal varices (dashed arrows).

Figure 19: Primary sclerosing cholangitis with associated hepatitis. Axial fat-suppressed T2-weighted [A] and coronal T2-
-weighted [B] MRI images demonstrate hepatomegaly with preserved liver morphology, smooth contours, and globally homoge-
neous signal intensity. T2 hyperintensity of the liver parenchyma is noted, likely reflecting inflammatory changes due to hepatitis.
Axial arterial phase [C] contrast-enhanced MRI image shows heterogeneous hepatic enhancement with transient hepatic arterial
intensity changes that become homogeneous on the portal venous phase [D]. The preserved liver surface, absence of segmental
hypertrophy or atrophy, lack of venous outflow obstruction, and normalisation of enhancement in later phases favour an inflam-
matory aetiology over primary vascular liver disease.
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