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Abstract 

A spontaneous portosystemic shunt is a rare malformation of the liver vessels. 
The etiology of these shunts is controversial. They can be divided into ac-
quired (most commonly associated with liver cirrhosis) and congenital. Vas-
cular shunts are asymptomatic in the majority of the patients, and when 
symptomatic were presented by severe complications. The specific way of 
management can be selected depended on whether the patient was sympto-
matic or not, and also on the size of the shunt, shunt ratio and whether it was 
associated with cancer. We will present a clinical case and discuss the impor-
tance of the radiological imaging in the screening, diagnosis and follow up of 
these anomalies. 
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1. Introduction 

A spontaneous portosystemic shunt is a rare malformation of the hepatic vascu-
larization involving the arterial, portal or hepatic venous systems [1] [2].  

The etiology of these shunts is controversial. They can be divided into ac-
quired: associated with cirrhosis and/or hepatocellular carcinoma, related to 
traumatic injuries to the liver or interventional transhepatic procedures (includ-
ing liver biopsy, transhepatic cholangiography, or biliary surgery), congenital 
and idiopathic vascular malformations, as in hereditary hemorrhagic telangiec-
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tasia (Rendu-Osler-Weber syndrome) [1] [3] [4]. 
Congenital intrahepatic portosystemic venous shunt probably results from 

abnormal embryonic development by the fourth week of fetal life, by the persis-
tence of communications between the portal and vitelline venous systems [5] [6]. 

Radiological imaging plays a very important role in the screening, diagnosis 
and follow-up of these anomalies. Thus, through this clinical case, we will dis-
cuss the various radiological aspects of the intrahepatic shunts. 

2. Case Report 

Patient, male, 69 years old, accompanied in tertiary referral service in hepatology 
in the liver transplant row due to alcoholic liver cirrhosis. Asymptomatic, with 
laboratory tests only demonstrating a small elevation of alanine aminotransfe-
rase (was 69 U/L, reference ranges: 10 - 50 U/L) and aspartate aminotransferase 
(was 87, reference ranges: 15 - 45 U/L), he presents for the accomplishment of a 
total abdomen Doppler ultrasonography as a pre-transplantation routine. 

At the examination, the liver presented normal dimensions, with marked 
contours, heterogeneous parenchymal echogenicity and blunt edges, suggesting 
chronic diffuse liver disease (Figure 1 and Figure 2).  

There were signs of portal hypertension given by superior mesenteric veins, 
splenic veins and increased caliber portals. Hepatopetal flow of the splenic vein 
and portal is still observed. The portal vein maintained normal velocity and 
fasciculation, it was noticed a discreet periportal hyperechogenicity that could 
represent foci of fibrosis (Figures 3-6). 

Spleen with increased dimensions, preserved parenchymal echogenicity, pre-
senting collateral vessels in the splenic cord (Figure 7). 

In the hepatic vascularization, dilated right portal branches with increased 
flow and with shunt to the middle suprahepatic vein were observed, which pre-
sented dilation and flow pattern similar to that of the portal vein. The left portal 
branch showed normal caliber (Figure 8 and Figure 9). 
 

 
Figure 1. Left hepatic lobe measuring 7.5 cm. 
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Figure 2. Right hepatic lobe measuring 11.7 cm. 

 

 
Figure 3. Splenic vein measuring 1.5 cm. 

 

 
Figure 4. Splenic vein-hepatopetal flow. 
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Figure 5. Portal vein-velocity 29.1 cm/2 and fasciculation. 

 

 
Figure 6. Portal vein-measuring 1.9 cm. 

 

 
Figure 7. Perisplenic collateral vessels. 
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Figure 8. Dilated right portal branches. 

 

 
Figure 9. Intrahepatic portosystemic venous shunt-right portal branches to middle su-
prahepatic vein shunt. 
 

The left and right suprahepatic veins presented normal caliber, spectral pat-
tern and path and no signs of thrombosis. 

As the patient was asymptomatic, it was decided to keep an ambulatory fol-
low-up.  

The patient accepted a consent form to report his case. 

3. Discussion 

Portal to systemic venous communications are classified as intrahepatic or 
extrahepatic [1] [4].  

Extrahepatic shunts are more common, may be present in patients with portal 
hypertension due to cirrhosis and other causes, with the communications 
through collateral vessels. Intrahepatic shunts are less common and occur be-
tween intrahepatic portal veins and systemic veins [7] [8]. 
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The most common cause of intrahepatic shuntsiscirrhosis and hepatic tumors 
(like focal nodular hyperplasia and hepatocellular carcinoma). Its prevalence is 
unknown, varying in screening studies of patients with risk factors between 0.1% 
to 4.3% [1] [4]. Other tumor diseases such as Neurofibromatosis type 1 (NF1) 
has a well-known association with vascular anomalies such as stenoses and 
aneurysms. The pathogenesis of intrahepatic non-tumorous portosystemic shunts 
is controversial. Some authors believe them to be result of portal hypertension 
with varices caused by liver disease or infections [3] [8], theoretically, the 
shunting of blood from the portal vein to the inferior vena cava may help to de-
crease portal pressure [2]. Other causes are post-traumatic and iatrogenic [3] [8]. 

The authors who theorize the congenital cause, owing to persistent vitelline 
veins and the sinus venosus [4] [5] [6]. During embryologic development, the 
right umbilical vein involutes and the left umbilical vein forms a direct commu-
nication with the ductus venosus (right hepatocardiac channel), bypassing the 
sinusoidal plexus of the liver, the blood therefore flows from the placenta 
through the umbilical vein, ductus venosus, into the right hepatocardiac channel 
(later part of the inferior vena cava) [5] [6]. After birth, the left umbilical vein 
forms the ligamentum teres and the sinus venosus forms the ligamentum veno-
sum. Both the ligamentum teres and the ligamentum venosum are contiguous to 
the left hepatic lobe. Possibly these shunts represent persistent developmental 
communications [5] [6]. 

There are five types of intrahepatic shunts between the major vessels of the 
liver were possible including: portal vein to hepatic vein or vena cava (portosys-
temic venous shunts), hepatic artery to hepatic vein (arteriosystemic shunts), 
hepatic artery to portal vein (arterioportal shunts), between portal veins (porto-
portal shunts) and between hepatic veins (hepatic venovenous shunts) [1]. The 
most common subtype is theportosystemic venous shunts which was the same as 
the case presented. 

We can also classify according to the morphology in: single large shunt that 
connects the right portal vein to the inferior vena cava (most common); loca-
lized peripheral shunt in which one or more communications are found in a sin-
gle hepatic segment; portosystemic shunt through a portal vein “aneurysm”; 
diffuse and multiple communications between peripheral portal and hepatic 
veins in several segments [1] [7] [8]. 

Some studies shows that intrahepatic vascular shunts are asymptomatic in the 
majority of the patients, and when symptomatic were presented by severe com-
plications including portal hypertension, portosystemic encephalopathy, and 
congestive cardiac failure [1] [7]. The encephalopathy is the most common 
complication.  

In an experimental study with rats, was found that portal pressure and extent 
of portosystemic shunting were correlated a day after the portal vein was par-
tially ligated, but the correlation was absent in cirrhotic portal hypertension [2]. 
However, the intrahepatic shunts reduce the liver’s ability to detoxify blood, 

https://doi.org/10.4236/ojrad.2019.91001


H. L. Chaves et al. 
 

 

DOI: 10.4236/ojrad.2019.91001 7 Open Journal of Radiology 

 

thereby increasing the entry of toxic substances into the brain. In an early expe-
rimental study, Vogels et al. found that only rats with a portacaval shunt, rather 
than rats with a sham portacaval shunt, developed encephalopathy after hyper-
ammonemia was induced with infusion of ammonium acetate [6]. Also, reduc-
tion in blood flow to the liver may result in fatty degeneration, hepatic dysfunc-
tion, and atrophy of the liver [5]. 

Trying to predict which patients will develop symptoms, it was suggested to 
calculate the shunt ratio (total blood flow volume in the shunt divided by the 
blood flow in the portal vein) [5]. When the shunt ratio is less than 30% symp-
toms associated with IHVS may not develop throughout the life time of the in-
dividual. When the shunt ratio exceeds 30%, clinical manifestations may develop 
at any time. When the shunt ratio exceeds 60% even without manifestations the 
risk of complications is increased this is an indication for immediate interven-
tion [1]. 

Ultrasonography with color Doppler is useful in the detection of intrahepatic 
vascular shunts and it enables recognition of flow direction, flow velocity, and 
type of blood flow noninvasively. Angiography is an invasive and expensive 
procedure that previously was the most useful imaging method for the assess-
ment of vascular abnormalities. Considering the fact that liver involvement is 
asymptomatic in most cases, it was indicated only in selected cases for interven-
tional management [1] [3].  

MRI would provide a similar appearance to CT, with the added advantage of 
MR venography. Nuclear medicine can also be used to calculate the shunt ratio 
by portal scintigraphy following submucosal rectal injection of iodine-123 
iodo-amphetamine [8]. 

The specific way of management can be selected depended on whether the pa-
tient was symptomatic or not, and also on the size of the shunt, shunt ratio and 
whether it was associated with hepatocellular carcinoma [1]. 

Angiographic embolization of a spontaneous portosystemic shunt can im-
prove the survival and liver function of cirrhotic patients with recurrent ence-
phalopathy [1] [2].  

Transcatheter embolization can be performed using particular embolic 
agentes (coils, gel foam, histoacryl, Amplatzer vascular plug, and outhers) and 
one of three routes to access the intrahepatic portosystemic venous shunts: tran-
sileocolic obliteration, percutaneous transhepatic obliteration, retrograde tran-
scaval obliteration [7].  

In cases with a preprocedure portal pressure measurement above 32 mm Hg, 
due to the risk of developing significant acute portal hypertension, some case se-
ries recommended gradual closure in two stages and surgical banding of the 
shunt followed by endovascular embolization [7]. 

The basics of the procedure, its potential risks and benefits, and an honest 
discussion that includes the strong possibility that the patient could remain 
asymptomatic for life needs to take place, before any therapeutic or conservative 
decision [2].  
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Children are more resistant to hepatic encephalopathy than adults. In these 
patients, meticulous clinical and ultrasound follow-up must be performed. Mild 
metabolic abnormalities associated with a portosystemic shunt can be managed 
with medical therapy and dietary modifications such as a reduced protein diet 
[5] [6]. 

Some studies have suggested screening for patients with risk factor (in the study 
they were included with cirrhosis, hepatocellular carcinoma, hepatic trauma, tran-
shepatic biliary drainage, patients with family history of Osler-Weber-Rendu’s 
Syndrome and with budd-chiari) followed of three-phase abdominal tomogra-
phy in case of positivity [1]. 

The case presented exemplifies the most common subtype of intrahepatic 
portosystemic venous shunt and brings to light the reminder that not all patients 
with this condition will be symptomatic, thus suggesting that screening should 
not be performed only in patients with symptoms. 

4. Conclusion 

The knowledge of hepatic vascular abnormalities is important for radiologists, 
since these can be cause of recurrent encephalopathy and treatment resistant, as 
well as can be found in asymptomatic patients. Other studies should be devel-
oped to determine how to follow up these patients and which signs indicate the 
need for an early procedure. 
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