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ABSTRACT

A portosystemic venous shunt is the formation of an abnormal connection between the portal vein and a systemic vein, allowing
blood to bypass the liver. Portosystemic shunts are usually believed to be due to portal hypertension in the setting of underlying
hepatic disease. We report a case of large, spontaneous intrahepatic portosystemic shunt in a noncirrhotic patient contributing to
recurrent hepatic encephalopathy, also known as type B encephalopathy. Management of portosystemic encephalopathy involves
occlusion of the shunt by endovascular management.

INTRODUCTION

A portosystemic venous shunt is the formation of an abnormal connection between the portal vein and a systemic vein, allowing
blood to bypass the liver. A large shunt can decrease hepatic reserve and eliminate the liver’s ability to detoxify blood. Spontaneous
formation of a portosystemic shunt is rare but can be described in patients. A study by Riggio et al determined that large shunts can
abet persistent hepatic encephalopathy. In a cirrhotic patient with chronic hepatic encephalopathy and elevated ammonia without
known liver dysfunction, large shunts should be investigated as a cause of neurocognitive abnormalities.1,2We report a case of a large,
spontaneous intrahepatic portosystemic shunt in a noncirrhotic patient contributing to recurrent hepatic encephalopathy.

CASE REPORT

A 71-year-old woman with a medical history of nonalcoholic steatohepatitis, multiple episodes of gastrointestinal bleeding, deep
venous thrombosis and pulmonary embolism requiring an inferior vena cava filter, and atrial fibrillation presented with recurrent
episodes of altered mental status for over 2 years. Initially, her encephalopathy was attributed to repeated infectious insults and
dehydration. However, because of persistent encephalopathy despite resolution of infection, an extended workup was performed
including, but not limited to, thyroid function, vitamin levels, and dedicated cranial imaging—these were unremarkable. Ammonia
levels were persistently elevated with a peak level of 310 mmol/L. Thus, hepatic encephalopathy was entertained as the presumptive
diagnosis. This was further substantiated by her positive response to treatment with lactulose and rifaximin.

Further diagnostic imaging was pursued because she did not have clinical features consistent with cirrhosis to contextualize hepatic en-
cephalopathy. Dedicated computed tomography imaging revealed 2 large (12–14 mm) intrahepatic venous malformations manifesting as a
portovenous shunt (Figure1).Onprevious retrospectivecomparison imagingseveral yearsago, thiswasappreciatedasan incidentalfindingbut
less prominent. In addition, the magnitude of the shunt seemed to have contributed to capsular retraction resulting in nodularity of the liver.

Owing to repeated episodes of hepatic encephalopathy from portovenous shunting through her intrinsic hepatic venous malfor-
mation, the decision wasmade to undergo interventional coil embolization to close the anastomosis. Under ultrasound guidance, an
enlarged portal vein in segment 7 was cannulated, and an 8-Fr vascular sheath was placed. A venogram was performed, confirming
the large venousmalformationwith portovenous shunt (Figure 2). AnAmplatzer II 16mmplugwas deployed, followed by the use of
Azur and Nester embolization coils behind the plug. Postembolization angiography demonstrated absent flow through the shunt.
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Similar technique was used to intervene on the second large
intrahepatic portovenous shunt in segment 5 and resulted in
stagnant flow postembolization. A final main portal venogram
demonstrated enhanced visualization of the hepatic paren-
chyma and no hepatofugal flow (Figure 3). On follow-up, the
patient had no further episodes of hepatic encephalopathy and
ammonia levels were normalized to 32 mmol/L.

DISCUSSION

An abnormal connection between the portal and systemic cir-
culation is known as a portosystemic shunt. These can be

classified into extrahepatic (48.9%) or intrahepatic (36.2%).2,3

Portosystemic shunts are usually believed to be due to portal
hypertension in the setting of underlying hepatic disease. Along
with a comprehensive biochemical workup, various imaging
modalities can assist in the detection and characterization of the
anatomical anomaly, including ultrasound and cross-sectional
imaging such computed tomography. Doppler ultrasonogra-
phy allows visualization of abnormal blood flow and estimation
of the shunt. Unmetabolized ammonia, a known culprit of
hepatic encephalopathy, is highly dependent on portal flow and
is elevated in the setting of a shunt.4

The prevalence of spontaneous portal shunts in cirrhotic patients
is 38%–40% and is seen in 46%–70% of those with refractory
encephalopathy.5 In a retrospective study with 2,000 patients,
approximately 60% of cirrhotic patients had a spontaneous por-
tosystemic shunt.6 In rare instances, spontaneous intrahepatic
portosystemic shunts can be found in the absence of congenital
abnormalities, trauma, or chronic liver disease. Although the eti-
ology of shunt formation may not be clear, such venous malfor-
mations bypass the liver, causing unmetabolized portal blood to
flow directly into the systemic circulation and subsequently cause
persistent encephalopathy. Our patient presented with a porto-
systemic shunt within the right lobe of the liver. Previous cases
hypothesize an embryonic explanation of shunts in the right lobe
because of the communication between the omphalomesenteric
venous system that empties into the sinus venosus.7,8

On the basis of having high ammonia levels, lack of advanced
liver fibrosis, and the presence of a large intrahepatic shunt on
imaging, the case is formally classified as portal-systemic en-
cephalopathy (also known as type B encephalopathy) rather
than traditional hepatic encephalopathy.3,7,9 In cases where
recurrent portal-systemic encephalopathy is unable to be
managed with conservative treatment, appropriate shunt clo-
sure using coils or surgical intervention must be considered.3,9

Most studied interventions are in cirrhotic patients and asso-
ciated with improved survival, liver function, and prevention of

Figure 1. (A) Axial contrast-enhanced computed tomography demonstrating segment 7 large intrahepatic portovenous shunt and (B) coronal
contrast-enhanced computed tomography demonstrating segment 5 large intrahepatic portovenous shunt.

Figure 2. Transhepatic venogram with selective injection of the right
posterior portal vein demonstrates portovenous shunt in segment 7
with massive hepatic vein dilation and lack of portal perfusion of liver.
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hepatic encephalopathy.10,11 This case demonstrates successful
angiographic embolization of a spontaneous intrahepatic por-
tosystemic shunt, with confirmatory reduction in serum am-
monia and restoration of normal hepatic portal circulation.

This is a unique case of a large spontaneous portosystemic shunt
without underlying cirrhosis contributing to persistent portal-
systemic encephalopathy. Hepatic encephalopathy associated
with portosystemic shunting is known as type B encephalopa-
thy, and occlusion of the shunt by endovascular management is
the preferred treatment of choice. Providers should consider
type B encephalopathy in patients with intractable presenta-
tions of hepatic encephalopathy.

DISCLOSURES

Author contributions: F. Kassamali wrote the manuscript,
reviewed the literature, and is the article guarantor. S. Hu

provided the images. S. Hu and M. Roytman edited the man-
uscript andmade critical comments and revised themanuscript
for intellectual content. All the authors approved the final
version of the manuscript.

Financial disclosure: None to report.

Previous presentation: This case was presented at the NCSCG
Liver Symposium;December 7, 2019; San Francisco, California.

Informed consent was obtained for this case report.

Received March 20, 2020; Accepted July 17, 2020

REFERENCES
1. RiggioO, Efrati C, CatalanoC, et al. High prevalence of spontaneous portal-

systemic shunts in persistent hepatic encephalopathy: A case-control study.
Hepatology 2005;42:1158–65.

2. Qi X, Ye C, Hou Y, Guo X. A large spontaneous intrahepatic portosystemic
shunt in a cirrhotic patient. Intractable Rare Dis Res 2016;5(1):58–60.

3. Watanabe A. Portal-systemic encephalopathy in non-cirrhotic patients:
Classification of clinical types, diagnosis and treatment. J Gastroenterol
Hepatol 2000;15:969–79.
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Figure 3. Transhepatic venogram postintervention with Amplatzer II
16mmvascularplugsandadjacentAzurandNesterembolizationcoilsof
bothportovenousshunts,nowdemonstrating restoredportal vasculature.
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