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Budd-Chiari syndrome (BCS) is defined by the obstruction of the hepatic venous outflow 
between the small hepatic veins and the junction of the inferior vena cava (IVC) with the right 
atrium. BCS with IVC obstruction occasionally progresses to hepatocellular carcinoma (HCC). 
Here, we report the case of a patient with HCC arising from a cirrhotic liver with BCS, in whom 
the hepatic portion of the IVC was obstructed, and who had a favorable outcome with a 
multidisciplinary approach and IVC balloon angioplasty. (J Liver Cancer 2022;22:202-206)
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INTRODUCTION

Budd-Chiari syndrome (BCS) is characterized by hepatic 

venous flow obstruction. Decreased venous outflow can arise 

at any point between the small hepatic veins and the junction 

of the inferior vena cava (IVC) with the right atrium of the 

heart.1 There are two forms of BCS: primary hepatic vein ob-

struction, also called classic BCS, and inferior vena cava of 

the hepatic portion obstruction (IVCO).2 Classic BCS is 

common in Europe and America. It is mostly associated with 

hereditary and acquired hypercoagulable states.3-5 IVCO is 

usually found in East Asia and South Africa. The etiology has 

not been clarified yet.6-8

Hepatocellular carcinoma (HCC) is the fifth most com-

mon cancer worldwide and the third leading cause of cancer-

related deaths.9,10 Hepatitis B and C, chronic alcohol con-

sumption, non-alcoholic fatty liver disease, and primary 

biliary cirrhosis are the major risk factors for HCC.11-15 Some 

studies have shown that BCS, especially with IVC obstruc-

tion, occasionally progresses to HCC.2,7,16,17

In this report, we present a case of HCC arising from a cir-

rhotic liver with BCS, treated using a multidisciplinary ap-

proach and balloon angioplasty. HCC was treated using a 

multi-disciplinary approach, including transarterial chemo-

embolization (TACE), lenvatinib, and external beam radia-

tion therapy (EBRT). Balloon angioplasty was performed on 

the collapsed IVC. 

This case report is described in accordance with the CARE 

guidelines (available at https://www.care-statement.org/).

CASE REPORT

A 57-year-old woman presented to our hospital with epi-
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gastric pain that had persisted for 2 days. She had been diag-

nosed with liver cirrhosis of unknown etiology 25 years prior 

and had a history of gallbladder stones.

The results of the initial blood tests were as follows: white 

blood cell count, 10,520/µL; hemoglobin, 14.9 g/dL; platelet 

count, 125,000/µL; total bilirubin, 7.80 mg/dL; direct biliru-

bin, 5.06 mg/dL; aspartate aminotransferase, 303 U/L; ala-

nine aminotransferase, 290 U/L; alkaline phosphatase, 321 

U/L; and gamma-glutamyl transferase, 722 U/L. Serological 

tests for hepatitis B and C and autoimmune markers were 

negative. The levels of alpha-fetoprotein (AFP) and protein 

induced by the absence of vitamin K or antagonist-II (PIV-

KA-II) were 9,455.2 ng/mL and 10,916 mAU/mL, respec-

tively. Contrast-enhanced abdominal computed tomography  

revealed heterogeneous enhancing lesions suspected of HCC 

in the right hepatic lobe (segments 4 and 7) and an abrupt 

cutoff point at the IVC. IVC venography showed collapse of 

the hepatic segment of the IVC, suggesting BCS (Fig. 1). The 

Figure 1. (A) Initial contrast-enhanced abdominal cT shows collapse of the hepatic portion of the IVc (arrow). (B) Initial IVc venography shows 
occlusion of the hepatic portion of the IVc (arrows). cT, computed tomography; IVc, inferior vena cava.
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Figure 2. Initial  magnetic resonance imaging of the liver demonstrated two tumors with the longest diameter of approximately 4.6 cm and 1.7 
cm in S4 and S7, respectively, with typical radiological features. (A) Hypervascularity in arterial phase (left), washout in transitional phase (middle), 
and defect in hepatobiliary phase (right) after dynamic contrast enhancement (arrows). (B) High signal intensity in high b value image (left), 
diffusion restriction (right) in diffusion weighted image (arrows).
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initial magnetic resonance imaging (MRI) of the liver dem-

onstrated two tumors with the longest diameter of approxi-

mately 4.6 cm and 1.7 cm, respectively, with typical radiolog-

ical features, including hypervascularity in the arterial phase, 

washout in the transitional phase, and hepatobiliary phase 

defect, with restricted diffusion (Fig. 2). 

The patient was diagnosed with BCS based on the imaging 

findings that showed an occluded IVC in the hepatic seg-

ment. Liver cirrhosis (LC) and HCC were diagnosed based 

on the imaging findings. Because all the viral and autoim-

mune markers were negative and the patient had no history 

of alcohol consumption, we assumed that the etiology of LC 

and HCC was BCS. There was no evidence of distant metas-

tasis on further imaging examinations. With two tumors (4.6 

cm at S4, and 1.7 cm at S7), no regional lymph node or dis-

tant metastasis, Child-Pugh Class B, and performance status 

0, the stage of HCC was intermediate stage (B) through Bar-

celona Clinic Liver Cancer (BCLC) staging. Based on the 

modified Union for International Cancer Control (UICC) 

staging, the HCC was classified as stage III.

We first recommended that our patient undergo liver 

transplantation (LT) after downstaging by TACE, but she re-

fused to be managed with LT. Conventional TACE was per-

formed to treat HCC (Fig. 3), and IVC venography with bal-

loon angioplasty was performed to treat BCS (Fig. 4). 

Within 3 years of diagnosis, the patient underwent TACE 

and IVC balloon angioplasty six times for the treatment of 

HCC with BCS. The 2nd to 6th TACE were performed 2, 5, 

8, 17, and 28 months after the first TACE. The 2nd, 3rd, 4th 

TACE procedures were performed because of insufficient re-

sponse to treatment. Although a partially treated residual tu-

mor at S4 was observed, the remaining viable tumor compo-

nent was noted at the S4 lesion. After the 4th TACE, no 

viable portion of the treated HCC was noted, and remission 

of the disease was considered through imaging studies. How-

ever, recurrence occurred 9 months after the 4th TACE. The 

5th and 6th TACE were performed because of recurrence. 

Newly noted lesions at S7 and S4 were seen before the 5th 

and 6th TACE, respectively. A follow-up imaging study 

showed the obliteration of intrahepatic arteries supplying the 

lesion; therefore, repetition of TACE was technically difficult 

as the tumor was supplied by collateral vessels. The patient 

refused additional TACE because of severe post-emboliza-

tion syndrome. She had persistent high fever and severe ab-
Figure 3. Initial transarterial chemoembolization being performed to 
treat hepatocellular carcinoma (arrows).

Figure 4. (A) collapsed hepatic portion of the IVc seen through IVc venography (arrow). (B) Balloon angioplasty being performed through IVc 
venography (arrow). (c) The collapsed IVc has been dilated after balloon angioplasty. IVc, inferior vena cava.
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dominal pain after TACE. Consequently, the patient received 

lenvatinib for 8 weeks. However, AFP and PIVKA-II levels 

increased from 490 ng/mL to 625 ng/mL and from 18 mAU/

mL to 430 mAU/mL, respectively, and the viable tumor size 

at the S4 dome increased from 5.5 cm to 7 cm. We evaluated 

lesion progression using mRECIST and considered it to be 

progressive disease with a 27.2% increase in tumor size. Sub-

sequently, we performed EBRT. As a result, AFP and PIV-

KA-II levels were significantly decreased from 9,455.2 ng/mL 

to 5.03 ng/mL, from 10,916 mAU/mL to 26 mAU/mL, re-

spectively. No viable lesions were observed on the last liver 

MRI performed 39 months after initial treatment (Fig. 5). 

DISCUSSION 

BCS is defined by obstruction of the hepatic venous out-

flow at any level between the small hepatic veins and the 

junction of the IVC with the right atrium.18 Classic BCS and 

IVCO are the two types of BCS. IVCO often progresses to 

HCC, whereas classic BCS seldom does.2 Likewise, in our 

case, the patient was also found to have HCC with obstruc-

tion of the hepatic portion of the IVC. BCS is a rare disorder, 

and its progression to HCC is rare. The prevalence of HCC 

in BCS differs from region to region. The IVCO type is fre-

quently reported in Asia and Africa, but is rare in America 

and Europe.19 The pathogenesis of HCC with BCS has not 

yet been clarified. Long-term congestion caused by the re-

duction of the hepatic venous outflow can lead to fibrosis 

and it may contribute progressing to cirrhosis and HCC.16 

Management for BCS involves anticoagulation, decompres-

sion with vascular intervention, portosystemic shunting or 

liver transplantation.20 Angioplasty in BCS aims to relieve 

hepatic congestion and restore hepatic blood flow. This can 

be achieved using balloon angioplasty or stenting.5,21

In our patient, HCC arising from LC with BCS with a col-

lapsed hepatic segment of the IVC was treated with a multi-

disciplinary approach, such as TACE, lenvatinib, and EBRT. 

After administering six rounds of TACE, lenvatinib for 8 

weeks, and EBRT at 36 months after the initial therapy, AFP 

and PIVKA-II levels returned to the normal range and re-

mained there for 7 months. No new tumors were noted on 

the latest liver MRI performed 39 months after the initial 

treatment.

In conclusion, we presented a case of HCC arising from a 

cirrhotic liver with BCS. The patient was successfully treated 

with a multidisciplinary approach. Simultaneously, multiple 

rounds of balloon angioplasty were performed to enhance 

the liver perfusion. BCS may also be one of the causes of 

HCC, and clinicians should always be aware of this.
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Figure 5. No viable lesions observed on the last liver magnetic resonance imaging, performed 39 months after the initial treatment.
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