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Intrahepatic portosystemic venous shunt (IPSVS) is a rare vascular abnormality that involves abnor-
mal communication between the intrahepatic portal vein and systemic veins, such as the hepatic 
vein or inferior vena cava. Patients with IPSVS are typically asymptomatic, and IPSVS is incidentally 
discovered via imaging while evaluating other diseases. However, endovascular closure of the shunt 
should be considered in symptomatic patients with a high-flow shunt. This report presents a patient 
with congenital IPSVS with sudden onset hepatic encephalopathy treated using percutaneous tran-
shepatic embolization.
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INTRODUCTION

Congenital intrahepatic portosystemic venous shunt (IPSVS) is a rare condition that in-
volves abnormal communication between the intrahepatic portal vein (PV) and systemic 
vein, such as the hepatic vein (HV) or inferior vena cava. It is caused by abnormal develop-
ment or involution of the fetal circulation elements (1). Since IPSVS usually presents asymp-
tomatically, it is incidentally discovered via imaging during evaluation of unrelated diseases 
(2). Its clinical symptoms vary depending on the amount of shunt flow. When symptomatic 
with high-flow shunts, patients may present with hepatic encephalopathy, pulmonary hyper-
tension, and hepatopulmonary syndrome (1, 3). We present a patient with congenital IPSVS 
who suddenly developed progressive hepatic encephalopathy and was treated using transhe-
patic coil embolization.

CASE REPORT

An 80-year-old female patient was referred to an interventional radiologist with drowsiness 
and hyperammonemia for 3 days despite continuous renal replacement therapy and lactu-
lose enema. She had a medical history of chronic kidney disease (CKD) and hypertension. 
She was previously hospitalized in an oriental medicine hospital for supportive care. The 
medications she received during her hospitalization were unclear. Laboratory results showed 
azotemia with a blood urea nitrogen of 60.3 mg/dL and serum creatinine of 2.75 mg/dL. The 
serum ammonia level was elevated at 250 μmol/L. Electrolyte imbalance was not reported. 
No specific findings were observed except for diffuse brain atrophy on brain CT. Three-phase 
contrast-enhanced abdominal CT revealed aneurysmal communications between the HVs 
and PVs in segments 3 and 5 of the liver, respectively (Fig. 1A). The patient didn’t have clinical 
features or imaging findings of liver cirrhosis (LC) and any other predisposing factors that 
cause hyperammonemia were not detected. Thus, the patient was diagnosed with hepatic 
encephalopathy due to a congenital IPSVS. These lesions had already been detected on CT, 
and the patient was suspected of having diverticular bleeding in the ascending colon 4 years 
and 6 months ago. However, the patient was asymptomatic for IPSVS at that time. 

Under US guidance, the PV in liver segment 5 was punctured using a 21G Chiba needle 
(A&A MD, Seongnam, Korea). After change to a 0.035” guidewire, a 5-Fr sheath (Radifocus In-
troducer II; Terumo Corporation, Tokyo, Japan) was inserted into the PV along the wire. On 
direct portography and selective portography using 5-Fr catheters (Park’s bright and Park’s 
biliary; A&A MD), two tubular structures, connecting the HVs and PVs (P3-left HV and P5-ac-
cessory right inferior HV), were observed (Fig. 1B). The shunt flows were embolized with de-
tachable coils (0.018” Concerto Detachable Coil; Medtronic, Minneapolis, MN, USA) using a 
1.9-Fr microcatheter (Tellus, Asahi Intecc, Seto, Japan), followed by 0.035” pushable coils 
(Nester embolization coil; Cook Medical, Bloomington, IN, USA) (Fig. 1C). The transhepatic 
portal venous access tract was also embolized using a 0.035” coil (Nester embolization coil, 
Cook Medical). The serum ammonia levels decreased (250 → 56 μmol/L) after 1 hour of em-
bolization and normalized the next day (Fig. 1D). There was a temporary increase in the level 
of liver enzymes but normalized on the 5th day of the procedure. Despite the embolization of 
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IPSVS, the patient’s mental status did not recover. She stayed in the intensive care unit due to 
her CKD and worsening general condition and expired 3 months after the procedure for 
pneumonia and multiorgan failure. 

This study was approved by the Institutional Review Board of our institution (IRB No. 05-
2021-218), and the requirement for informed consent was waived.

Fig. 1. An 80-year-old female patient with a congenital IPSVS. 
A. Contrast-enhanced CT images showing communication between the left PV (P3, white arrows) and left HV (white arrowhead); as well 
as a shunt tract between the right anterior PV (P5, black arrow) and the accessory right inferior HV (black arrowhead). 
B. IPSVS in both hepatic lobes visualized using a 3-dimensional reconstructed CT image and a direct portography (PVs, arrows; HVs, ar-
rowheads). 
C. After selecting the IPSVS using a 5-Fr catheter, the shunt flows are embolized with multiple coils. 
D. The serum ammonia levels decrease 1 hour after embolization and normalized a day later.
HV = hepatic vein, IPSVS = intrahepatic portosystemic venous shunt, PV = portal vein
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DISCUSSION

The cause of IPSVS remains controversial. It is typically due to congenital abnormalities. 
One theory for congenital IPSVS proposed that the persistent communication between the 
cranial and caudal hepatic sinusoids were formed by vitelline veins and an umbilical vein (1, 
4). In acquired cases, IPSVS also results from portal hypertension due to LC, traumatic condi-
tions, or other iatrogenic causes (2). 

IPSVSs are classified into four types. The most common type is type l, which involves a sin-
gle large tubular-shaped vessel, connecting the PV and inferior vena cava. Type II involves 
one or multiple peripheral shunts between the peripheral branches of the PV and HV in a 
single hepatic segment. Type lll is defined as an aneurysmal connection between the periph-
eral PV and HV. Type lV involves multiple hepatic lobe anastomoses of the peripheral PV and 
HV (5). In addition, the persistent ductus venosus has been suggested as type V (6). In our 
case, the patient had type III IPSVSs because there were aneurysmal connections between 
the peripheral PV and HV in liver segments 3 and 5.

Contrast-enhanced CT imaging and US are commonly used to confirm IPSVS. Doppler US 
is used to determine the porto-venous shunt ratio (dividing the blood flow volume in the 
shunt by the total portal flow) (7). An increased shunt ratio of > 60% should be corrected to 
prevent hepatic encephalopathy and liver dysfunction (2, 6). Tubular or cystic structures, 
communicating between the portal and hepatic venous branches, have been observed in pa-
tients with IPSVS. CT imaging provides a more detailed visualization with coronal and sagit-
tal reconstruction (2). 

Asymptomatic congenital IPSVS spontaneously regresses within the first year of life. In cas-
es in which congenital asymptomatic shunts remained undetected until adulthood, the treat-
ment varies, depending on the patient’s symptoms and shunt ratio (1). For symptomatic IPSVS 
or in case of the porto-venous shunt ratio is > 60%, transcatheter embolization is required (2). 
Several studies reported the safety and efficacy of the endovascular treatment for IPSVS and it 
can be performed using the transileocolic, percutaneous transhepatic, and retrograde trans-
caval routes (3, 4, 8). After embolization, ascites or variceal bleeding due to portal hyperten-
sion was reported as a potential complication (8, 9). However, no definite clinical and imaging 
findings suggestive of portal hypertension were observed during the follow-up period in this 
case, even though we did not checked the portal pressure after the shunt occlusion.

In asymptomatic and untreated congenital IPSVS cases, the initial symptoms may develop 
when the patient is over 50 years of age (1). The occurrence of hepatic encephalopathy in-
creases with the age, probably due to decreasing tolerance of the brain to toxic metabolites 
(2, 8). Patients with a low shunt ratio can also develop hepatic encephalopathy when precipi-
tating conditions occur, such as gastrointestinal bleeding or constipation, which elevate the 
serum ammonia levels (1). In this case, the patient had become symptomatic IPSVS with he-
patic encephalopathy for unknown prediposing factors. Her CKD and hypertension likely 
worsened her general condition during her hospitalization at the oriental medicine hospital. 
A history of diverticular bleeding in the ascending colon more than 4 years ago likely to be 
the clue of the development of hepatic encephalopathy as well. However, gastrointestinal 
bleeding was not confirmed on pre-procedural CT images. 
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In conclusion, we reported a patient with IPSVS who suddenly developed hepatic encepha-
lopathy and was treated with transhepatic coil embolization. IPSVS should be considered in 
patients who have hyperammonemia without LC. Endovascular treatment is a safe and effi-
cient method for symptomatic patients, even in an old age with underlying diseases.
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코일 색전술 치료: 증례 보고

최연수1 · 김진혁1* · 전웅배1,2 · 장주연1 · 김태언1,2 · 류화성1

간내 문맥정맥단락은 간문맥-대정맥 또는 간문맥-간정맥이 연결되어 있는 드문 혈관 질환이

다. 간내 문맥정맥단락은 주로 무증상을 보이며, 다른 질환으로 영상 검사를 하였을 때 우연

히 발견될 수 있다. 하지만 단락양이 많거나 증상이 있는 경우 단락 색전술을 고려하여야 한

다. 저자들은 선천성 간내 문맥정맥단락 환자에서 갑자기 간성뇌증이 발생하여 이를 경간 코

일 색전술로 치료한 증례를 보고하고자 한다.
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