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1. Introduction

A spontaneous  por tosystemic  shunt  i s  a  rare 
malformation of the vessels supplying the liver that can 
lead to the development of hepatic encephalopathy (HE) 
due to excessive shunting of blood from the portal vein 
to the inferior vena cava (1-2). That said, a study has 
indicated that patients with spontaneous portosystemic 
shunts had significantly fewer large esophageal varices 
than those without such shunts (3). Color Doppler 
ultrasound and computed tomography are the first-
line imaging modalities that are used to diagnose a 
spontaneous portosystemic shunt. Angiography should 
be the gold standard for diagnosis of those shunts. 
Depending on the location of the shunt, spontaneous 
portosystemic shunts primarily include extrahepatic 
and intrahepatic shunts. Spontaneous intrahepatic 
portosystemic shunts (SIPSS) are far less frequently 
observed than extrahepatic portosystemic shunts, which 
include spleno-gastric-renal shunts, mesenteric-caval 
shunts, and a large patent umbilical vein. Reported here 

is a case of decompensated liver cirrhosis with a large 
SIPSS without any incidence of overt HE.

2. Case Report

On October 10, a 58-year-old male was admitted to 
this Department for intermittent pain in the left upper 
abdomen that had persisted for about 10 years. The man 
was diagnosed with hepatitis B virus (HBV) infection-
related liver cirrhosis 10 years prior. The man also had 
a 20-year history of alcohol abuse (100 g daily) but had 
abstained from alcohol consumption for 10 years. The 
man denied any previous history of trauma. 
 On physical examination, there was mild tenderness 
in the left upper abdomen with no rebound, shifting 
dullness, and edema in both lower extremities. 
Laboratory results revealed a white blood cell count 
of 3.9 × 109/L (reference range: 3.5-9.5 × 109/L), a red 
blood cell count of 4.30 × 1012/L (reference range: 4.3-
5.8 × 1012/L), a hemoglobin level of 136 g/L (reference 
range: 130-175 g/L), and a platelet count of 45 × 109/L 
(reference range: 125-350 × 109/L). Blood was positive 
for HbsAg and HBcAb-IgG, HBV DNA was 9.2 × 105 
copies/mL (reference range: < 1.0 × 103 copies/mL), 
total bilirubin was 48.9 μmol/L (reference range: 5.1-
22.2 μmol/L), alanine aminotransferase was 66.04 U/L 
(reference range: 9-50 U/L), aspartate aminotransferase 
was 93.11 U/L (reference range: 15-40 U/L), albumin 
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was 31.0 g/L (reference range: 40-55 g/L), prothrombin 
time was 19.3 seconds (reference range: 11.5-14.5 
seconds), the international normalized ratio was 1.69, 
blood ammonia was 35 μmol/L (reference range: 9-54 
μmol/L), and alpha fetoprotein was 3.3 ng/mL (reference 
range: 0-6.7 ng/mL). 
 Contrast-enhanced computed tomography scans 
of the abdomen in the venous phase showed moderate 
ascites, splenomegaly, and right pleural effusion. 
Notably, there was a large collateral vessel between the 
right portal vein branch and the inferior vena cava (Figure 
1). Thus, the patient was diagnosed with SIPSS, but no 
overt HE was observed. The presence of esophageal 
varices was confirmed by upper gastrointestinal 
endoscopy. Symptomatic treatment was given, including 
diuretics and hepatoprotective drugs. Abdominal pain 
gradually disappeared. On October 19, laboratory tests 
were performed again. Total bilirubin was 27.0 μmol/
L, alanine aminotransferase was 44.97 U/L, aspartate 
aminotransferase was 68.02 U/L, albumin was 23.6 g/L, 
serum sodium was 137.2 mmol/L, and blood ammonia 
was 69 μmol/L. The patient was discharged and 
followed-up on an outpatient basis.

3. Discussion

Portal hypertension may be a major predisposing factor 
for SIPSS. Theoretically, the shunting of blood from 
the portal vein to the inferior vena cava may help to 
decrease portal pressure (2). In an experimental study, 
Geraghty et al. found that portal pressure and extent of 
portosystemic shunting were correlated a day after the 

portal vein was partially ligated (4), but the correlation 
was absent in cirrhotic portal hypertension. However, 
SIPSS reduces the liver's ability to detoxify blood, 
thereby increasing the entry of toxic substances into 
the brain (2). In an early experimental study, Vogels et 
al. found that only rats with a portacaval shunt, rather 
than rats with a sham portacaval shunt, developed 
encephalopathy after hyperammonemia was induced 
with infusion of ammonium acetate (5). In contrast, 
Hsin et al. suggested that significant liver damage, 
rather than portosystemic shunts, would be required 
to induce the development of HE in cirrhotic rats (6). 
Despite the controversial findings from experimental 
studies, the clinical evidence appears to be unequivocal. 
A case-control study indicated that the prevalence of a 
large portosystemic shunt was significantly higher in 
cirrhotic patients with recurrent or persistent HE than in 
those without previous or present signs of overt HE (1). 
Notably, patients and the control group in that study 
were well matched in terms of age and the severity of 
liver dysfunction.
 To the extent known, few studies have reported 
the presence of SIPSS in cirrhotic patients. More 
importantly, the patient in the current case was 
asymptomatic and did not receive embolization. 
Similarly, Tsauo et al. reported the presence of SIPSS 
in a patient with autoimmune hepatitis-related liver 
cirrhosis (7). Ding et al. also reported the presence of 
SIPSS in a patient with Budd-Chiari syndrome (8). 
In the two previous cases, no SIPSS-induced HE was 
observed. Thus, surgical or interventional vascular 
treatment of SIPSS was unnecessary.
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Figure 1. Abdominal axial contrast-enhanced computed tomography scans in the venous phase showing a spontaneous 
intrahepatic portosystemic shunt. Panels A-F are CT scans from top to bottom. The right portal branch (fine solid arrow) 
communicates with the inferior vena cava (fine dashed arrow) through a large portosystemic collateral vessel (thick dashed arrow). 
Notes: A thick solid arrow represents the left portal vein branch, a fine solid arrow represents the right portal vein branch, a thick 
dashed arrow represents the collateral vessel between the right portal vein branch and inferior vena cava, and a fine dashed arrow 
represents the inferior vena cava.
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 Patients with symptomatic SIPSS should benefit 
from treatment. Recently, An et al. have shown 
that angiographic embolization of a spontaneous 
portosystemic shunt can improve the survival and 
liver function of cirrhotic patients with recurrent HE 
(9). Endovascular embolization of large spontaneous 
portosystemic shunts should be considered first (10-11). 
Several studies have recently described the Amplatzer 
device for embolization of large shunts. Kessler et al. 
used the Amplatzer Vascular Plug to embolize a large 
retroperitoneal shunt during a transjugular intrahepatic 
portosystemic shunt procedure (12). Ramirez-Polo et al. 
reported the use of the Amplatzer device to occlude an 
extrahepatic portosystemic shunt (i.e., a porto-femoral 
"umbilical" shunt) in a patient with persistent HE (13). 
Wu et al. also reported the use of the Amplatzer device 
for embolization of a spontaneous splenorenal shunt in 
a cirrhotic patient presenting with HE after placement 
of a transjugular intrahepatic portosystemic shunt (14). 
Since an endovascular procedure is technically difficult, 
laparoscopic closure of SIPSS could be a treatment 
alternative (15).
 Based on this unique case report, hepatologists 
should be mindful of the possibility of SIPSS in patients 
with liver cirrhosis. The decision to embolize SIPSS 
may depend primarily upon the presence of HE.
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