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Membranous obstruction of the inferior vena cava (MOVC) is a rare subset of Budd-Chiari 
syndrome (BCS) with a subacute onset that is often complicated by cirrhosis and hepatocellular 
carcinoma (HCC). Here we report a case of recurrent HCC in a patient with cirrhosis and BCS 
that was treated with several episodes of transarterial chemoembolization followed by surgical 
tumorectomy, whereas the MOVC was successfully treated with balloon angioplasty followed 
by endovascular stenting. The patient was followed up for 9.9 years without anticoagulation and 
experienced no stent thrombosis. After the tumorectomy, the patient was HCC-free for 4.4 years 
of follow-up. (J Liver Cancer 2022;22:194-201)
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INTRODUCTION

Budd-Chiari syndrome (BCS) is obstruction of the hepatic 

venous outflow from the small hepatic venules to the en-

trance of the inferior vena cava (IVC) into the right atrium 

(RA) regardless of its etiology.1,2 BCS induces chronic liver 

congestion, causing hepatomegaly, ascites, leg edema, collat-

eral venous dilatation in the trunk, and portal hypertension.3 

Previous studies suggested that hepatic congestion caused by 

obstruction of hepatic venous outflow can be complicated by 

cirrhosis and subsequent hepatocellular carcinoma (HCC).4,5

Membranous obstruction of the IVC (MOVC), whether 

partial or complete, with or without hepatic vein involve-

ment, is a rare but potentially treatable subset of BCS. In 

contrast to hepatic venous outflow tract obstruction in clas-

sical BCS, which involves hepatic vein thrombosis, MOVC 

involves mechanical obstruction of the hepatic portion of the 

IVC just below the diaphragm. MOVC predominantly oc-

curs in Asian and African populations, whereas classical BCS 

mainly occurs in United States and European Caucasian 

populations.6 Thus, although both MOVC and classical BCS 

are caused by hepatic venous outflow obstructions, their 

pathophysiologies, clinical presentations, and clinical courses 

differ.5,7,8 

Here, we report a case of recurrent HCC caused by MOVC 

in a patient with cirrhosis and BCS caused by MOVC. The 

recurrent HCC was treated with several episodes of transar-

terial chemoembolization (TACE) followed by surgical tu-

morectomy, while the MOVC was successfully treated with 

balloon angioplasty followed by endovascular stenting. This 

case report is written in accordance with the CARE guide-

lines (available at https://www.care-statement.org/). 
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CASE REPORT

A 66-year-old woman presented to the outpatient clinic of 

Seoul National University Bundang Hospital with cirrhosis 

of the liver and a liver nodule detected on upper abdomen 

ultrasonography during a health check-up. The patient 

claimed to have received a transfusion for peritonitis approx-

imately 35 years prior. She did not take any medications on a 

regular basis, worked as a housewife, was a non-smoker, and 

drank 1-2 bottles of alcohol per month. The patient denied a 

family history of liver disease. The patient was 172 cm tall, 

weighed 46 kg, and had a body mass index of 15.5. On pre-

sentation, the patient was asymptomatic, and a review of the 

system and physical examination findings was unremarkable. 

The patient showed no blatant stigmata of chronic liver dis-

ease such as abdominal distention or spider angioma.

Initial lab findings showed the following: white blood cell 

count, 4,630/mm3; hemoglobin concentration, 14.9 g/dL; 

Figure 2. Inferior vena cava (IVC) venography. (A) IVC venography before angioplasty showed complete obstruction of the IVC-right atrial (IVC-
RA) junction (black wide arrow) and venous blood draining into the RA through the paravertebral collateral veins (white narrow arrows). (B) Bal-
loon angioplasty and stenting. Using guidewire passage via the Rt. internal jugular vein approach, the obstruction was punctured with a metallic 
needle. The guidewire was successfully passed across the obstruction via the transfemoral approach. Following balloon dilatation (10 mm), a self-
expandable stent (14 mm×6 cm) was placed. (C) IVC venography after angioplasty shows venous blood draining into the RA through the expand-
ed stent and a significantly decreased collateral venous flow.
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Figure 1. Liver-protocol computed tomography (CT) scan at the initial diagnosis of hepatocellular carcinoma and Budd-Chiari syndrome. (A) Ar-
terial phase of liver-protocol CT scan. Axial view in the arterial phase showing a 2.5 cm arterial enhancing exophytic hepatocellular carcinoma in 
segment 6 (S6; black wide arrow) in an underlying cirrhotic liver. (B) Delayed phase of liver-protocol CT scan. Coronal view in the delayed phase 
showing a delayed washout mass in S6 (black wide arrow), obliteration of the hepatic portion of the inferior vena cava with mural calcification 
along the liver dome (white narrow arrow), and prominent collateral venous dilation along the splenic vein (white wide arrow).
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platelet count, 101,000/mm3; serum albumin, 4.5 g/dL; total 

bilirubin, 1.8 mg/dL; direct bilirubin, 0.3 mg/dL; aspartate 

aminotransferase to alanine aminotransferase (AST/ALT), 

15/11 IU/L; alkaline phosphatase, 100 IU/L; γ-glutamyl 

transferase, 18 IU/L; and prothrombin time international 

normalized ratio, 1.09. The patient’s tumor markers showed 

a mildly elevated prothrombin induced by vitamin K ab-

sence-II (PIVKA-II) value of 50 mAU/mL and a normal se-

rum alpha-fetoprotein (AFP) value of 7.9 ng/mL. The patient 

tested negative for viral markers, including hepatitis B sur-

face antigen, hepatitis B surface antibody, and hepatitis C an-

tibody; hepatitis B core antigen was not ordered in the base-

line evaluation. The patient showed normal ranges for 

protein C and S, and was negative for anti-nuclear antibody, 

lupus anticoagulant, anti-cardiolipin immunoglobin M and 

G, rheumatoid factor, human immunodeficiency virus anti-

body, and non-reactive venereal disease research laboratory 

tests.

Initial multiphase detector liver computed tomography 

(CT) imaging showed cirrhotic changes in the liver contour 

with splenomegaly, esophageal varices, scanty ascites in the 

pelvic cavity, a single 2.5 cm arterialphase enhancing, de-

layed-phase low-attenuating exophytic nodular mass in seg-

ment 6 (S6) of the right hepatic lobe suggestive of HCC, and 

obstruction of the intrahepatic portion of the IVC with mu-

ral calcification along the hepatic dome area suggestive of 

MOVC (Fig. 1). Although the right hepatic vein drained into 

the IVC, the proximal segment of the middle and left hepatic 

veins was obstructed by thrombosis or fibrotic changes and 

drained into the right hepatic vein via its collateral branches. 

In addition, vascular structures linking segment 3 with the 

portal vein as well as several prominent collateral veins along 

the abdominal wall and vertebrae were noted, suggesting the 

presence of portosystemic collateral circulation.

The patient underwent inferior vena cavography using the 

right femoral vein approach. Preangioplasty venography 

showed focal complete obstruction at the IVC and RA junc-

tion, compatible with a diagnosis of MOVC (Fig. 2), and ve-

nous blood draining into the RA through the paravertebral 

collateral veins. After confirming the diagnosis of MOVC us-

ing IVC venography, the obstruction was punctured with a 

metallic needle via the right internal jugular vein approach. A 

guidewire was then passed through the obstruction site, and 

balloon angioplasty was performed, followed by the insertion 

of a self-expandable stent (14 mm×6 cm). Post-angioplasty 

venography showed patent venous flow through the fully ex-

panded stent and decreased collateral venous flow. The pa-

tient simultaneously underwent TACE for HCC in hepatic 

S6. The patient experienced no post-procedural complica-

tions and was discharged without anticoagulants or anti-

platelet agents. 

One month after TACE and IVC stenting, an interval liver-

protocol CT scan showed compact lipiodol uptake in the 

HCC of S6 and no evidence of residual viable HCC (Fig. 3). 

Figure 3. Liver-protocol computed tomography (CT) scan after transarterial chemoembolization and inferior vena cava (IVC) stenting. (A) Live- 
protocol CT scan. Axial view in the arterial phase showing a compact lipiodol uptake in segment 6. (B) Portal phase of liver-protocol CT scan. Coro-
nal view in the portal phase showing a patent IVC stent.
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The inferior IVC stent was patent. The AFP level had de-

creased from 7.9 ng/mL to 4.1 ng/mL, while the PIVKA-II 

had decreased from 50 mAU/mL to 15 mAU/mL. Thereafter, 

the patient visited the outpatient clinic every 3-6 months for 

a liver-protocol CT scan and AFP and PIVKA-II testing.

Three years after the initial diagnosis, liver-protocol CT 

imaging showed a patent IVC stent; however, a 1.9 cm exo-

phytic recurrent HCC at segment 6 adjacent to the previously 

treated lesion was noted. Furthermore, the PIVKA-II level 

had increased from 15 mAU/mL to 105 mAU/mL, although 

AFP changed little from 4.1 ng/mL to 4.0 ng/mL. Although 

surgery was initially suggested, the patient was reluctant to 

accept it; furthermore, since the response to the initial TACE 

was satisfactory, the patient underwent additional TACE 

rather than surgery. Following the second and third TACE 

sessions, 1-monthinterval liver CT imaging showed no resid-

ual viable HCC with a patent IVC stent. Moreover, the PIV-

KA-II level decreased from 105 mAU/mL to 16 mAU/mL 

(normal) and the AFP remained stable, changing from 4.0 

ng/mL to 3.9 ng/mL. 

Four years and 4 months after the initial diagnosis, liver-

protocol CT imaging revealed a recurrent 2.1 cm nodular le-

sion with arterial enhancement and delayed washout in S6 

near the previous TACE site. Tumor makers were mildly in-

creased, with the AFP changing from 3.9 ng/mL to 4.8 ng/

mL and PIVKA-II changing from 16 mAU/mL to 20 mAU/

mL. The patient was readmitted, and a fourth session of 

TACE was performed on the recurrent mass. One-month-

Figure 4. Pathology of the tumorectomy specimen. (A) Tumor pathology. Scanned view of the tumorectomy specimen showing hepatocellular carci-
noma with 40% necrosis and 50% hemorrhage associated with previous transarterial chemoembolization but no evidence of major vessel or bile duct 
invasion (hematoxylin and eosin [H&E] stain, ×40). (B) Magnified view of tumor pathology. Magnified view of the hepatocellular carcinoma shows pre-
dominant grade II differentiation clear cell type hepatocellular carcinoma with capsular infiltration and peritoneal invasion but no bile duct or hepatic 
vessel invasion (H&E stain, ×200). (C) Masson’s trichrome staining of the non-tumor pathology. Masson’s trichrome stain of the non-tumor liver reveal-
ing reverse lobulation with the portal tract (white arrow) located in the center of a cirrhotic lobule (Masson's trichrome stain, ×100). (D) Magnified view 
of non-tumor pathology. Magnified view of the sinusoidal spaces showing mild sinusoidal dilatation with congestion and the presence of red blood 
cells (H&E stain, ×200).
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interval liver CT imaging showed no evidence of residual vi-

able HCC. 

Five years after the initial diagnosis, liver-protocol CT im-

aging showed a newly developed, 1-cm arterial enhancing le-

sion without definite washout close to the previously treated 

S6 lesion suggestive of an indeterminate nodule. Tumor 

marker levels were unremarkable, with AFP changing from 

3.3 ng/mL to 3.9 ng/mL and no change in the PIVKA-II val-

ues (16 mAU/mL). The patient underwent a fifth TACE ses-

sion; however, 1 month-interval liver CT imaging still 

showed residual HCC around the previously treated lesion. 

Laboratory tests showed a platelet count of 101,000/mm3, se-

rum albumin of 4.5 g/dL, and total bilirubin of 1.8 mg/dL. At 

this point, it was evident that the recurrent HCC lesion was 

refractory to TACE. After obtaining patient consent, our 

team planned surgical resection. In retrospect, resection 

could have been considered at an early stage. 

Five years and 4 months after the initial diagnosis, the pa-

tient underwent S6 tumorectomy with cholecystectomy. A 

histopathological examination of the tumorectomy specimen 

showed two masses: one was a 4.0 cm completely necrotic 

mass, while the other was a 1.3 cm HCC with 40% tumor 

necrosis and 50% hemorrhage, predominantly grade II dif-

ferentiation without major vessel or bile duct invasion but 

with capsular infiltration and peritoneal invasion and a nega-

tive resection margin. Thus, the final pathologic staging of 

ypT4Nx was made (Fig. 4A, B). Non-tumor pathology of the 

liver showed macro- and micronodular cirrhosis with reverse 

lobulation (venocentric) pattern, septal hyalinization and 

hemorrhage, minimal lobular activity, minimal septal activi-

ty, and macro- and microvesicular steatosis grade 1+ of 3 

(Fig. 4C, D). The sinusoidal spaces showed mild sinusoidal 

dilatation with congestion, a finding compatible with BCS. 

Postoperatively, the patient was discharged without compli-

cations, and one-month-interval CT imaging showed no re-

sidual tumor in the abdomen.

Nine years and 11 months after the initial diagnosis (4 

years and 6 months after surgical tumorectomy, respective-

ly), a liver-protocol CT scan showed no evidence of HCC re-

currence or IVC stent complications. A review of all previous 

liver-protocol CT scans over a 10-year observation period 

showed no significant shrinkage or change in the size of col-

lateral vessels or splenomegaly. Tumor markers were stable 

after resection, and the last follow-up values were an AFP of 

4.6 ng/mL and a PIVKA-II of 11 mAU/mL. The patient was 

eventually referred in stable condition to a locoregional cen-

ter because of the proximity of care and her personal prefer-

ence. 

 

DISCUSSION

This was a case of a 66-year-old woman with no underly-

ing disease or clinical symptoms who was referred to a tertia-

ry medical center due to an incidental liver space-occupying 

lesion found during screening ultrasonography. Imaging 

studies have shown the presence of MOVC and HCC in liver 

cirrhosis. MOVC was confirmed by inferior vena cavogra-

phy, and the lesion was subsequently treated with balloon 

angioplasty followed by stent insertion. Although the HCC 

was initially treated with TACE, repeated local recurrence led 

to additional TACE, and the patient ultimately underwent 

surgical tumorectomy at the recurrent HCC site. The unique 

feature of this case is that the patient was followed up for 9.9 

years after endovascular treatment without anticoagulation, 

during which time no stent thrombosis or other stent-related 

complications were noted. In addition, other than the recur-

rent HCC in S6, which was treated with local therapy in the 

form of TACE and surgical tumorectomy, no additional 

HCC developed in other liver segments. Following the tu-

morectomy of S6, the patient remained HCC-free for the re-

mainder of the follow-up period.

In BCS due to MOVC, the culprit obstructive structure 

within the hepatic portion of the IVC may appear as a thin 

membrane, typically between the connection of the right and 

middle hepatic veins to the IVC (type I), or a fibrous cord of 

various lengths (type II).9 Although its pathogenesis is largely 

unknown, Okuda10 suggested that the organization of re-

peated thrombosis along the hepatic portion of the IVC, 

rather than a congenital vascular malformation, may cause 

the fibrous structure. How, why, and the circumstances un-

der which the membranous structure forms along the hepatic 

portion of the IVC remains unclear. 
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The clinical presentation of BCS due to MOVC is usually 

chronic and insidious, with long asymptomatic periods in-

terrupted by recurrent acute exacerbations.8 Due to pooled 

blood in the IVC flowing back into the hemiazygos and azy-

gos veins and then into the iliolumbar veins, the azygos and 

hemiazygos veins may be dilated in imaging studies. Howev-

er, if these deep collateral venous channels are not well-de-

veloped, prominent collateral veins in the cephalad direction 

may be visualized in the anterior and posterior regions of the 

trunk.11 Lower-extremity edema with or without venous sta-

sis may be present. The liver is usually firm but not acutely 

enlarged or tender. Ascites may or may not be observed. The 

most frequent clinical symptom is intermittent or continu-

ous abdominal discomfort followed by intermittent or con-

tinuous ankle swelling.8,11 Due to the chronic nature of BCS 

due to MOVC, the liver often becomes cirrhotic and may be 

complicated by HCC; a review of biopsied cases by Shrestha 

found that 70% of patients with BCS due to MOVC devel-

oped liver cirrhosis and more than 20% developed HCC.8 

Biopsy findings of BCS with MOVC may range from nor-

mal or minimal changes in congestive hepatopathy, such as 

sinusoidal dilatation or central vein dilatation, to advanced 

features of congestive hepatopathy, including congestion, 

coagulative necrosis, or loss of predominantly centrilobular 

hepatocytes without inflammatory infiltrates and/or fibro-

sis.7,8 These pathological findings are not exclusive to BCS 

with MOVC; rather, they are also present in veno-occlusive 

disease or secondary hepatopathy due to cardiac or pericar-

dial conditions. The patient in this study showed mild sinu-

soidal dilatation on pathological examination despite the 

presence of liver cirrhosis due to MOVC, possibly because 

the surgical specimen was obtained 5 years after portal de-

compression with IVC stent insertion, resulting in improved 

sinusoidal dilatation.

Percutaneous transluminal angioplasty is usually effective 

in MOVC. One third of patients with MOVC have short-

length stenosis of the hepatic veins or IVC, making them 

ideal candidates for percutaneous transluminal angioplasty.7 

The retrograde, transjugular, and transfemoral routes are all 

safe and efficacious. Treatment modalities include transcar-

diac membranotomy, vena caval-atrial bypass surgery, shunt 

surgery, balloon angioplasty, and expandable stent insertion.7 

Wu et al. reported that 97.6% of patients with MOVC were 

successfully treated with balloon angioplasty, while Valla re-

ported a success rate of over 96% for lesions in the IVC, with 

5-year cumulative primary and secondary patency rates of 

80% and 90%, respectively.11,12 A retrospective review of 

three tertiary hospitals in Korea reported that, among 17 pa-

tients with MOVC who underwent angioplasty and were fol-

lowed for an average of 4.5 years, the primary patency rate 

was 76.5%, the primary assisted patency rate was 94.1%, and 

no deaths were noted during the follow-up period.13 

The role of anticoagulation therapy following angioplasty 

for MOVC has not been well defined. Valla suggested antico-

agulation therapy for all patients regardless of their pro-

thrombotic disorder status; however, the study did not make 

a clear distinction between classical BCS due to hepatic vein 

thrombosis and BCS due to MOVC.11 A review by Shrestha 

reported that neither thrombolytic therapy nor anticoagula-

tion therapy effectively treated MOVC, yet the study did not 

specify angioplasty status.8 According to Lee et al.13, all 14 pa-

tients who underwent endovascular procedures were on an-

tiplatelet treatment for 1 month after the procedures; after  

2 years of follow-up, the restenosis rate was 23.5%.

Despite the excellent patency rates following angioplasty, the 

review by Shrestha found that surgical or endovascular proce-

dures for the treatment of MOVC did not significantly prevent 

the development of cirrhosis or HCC. Instead, it showed that 

the development of cirrhosis in MOVC was significantly related 

to the severity and frequency of acute exacerbations.8 Takamura 

et al.14 reported a case of HCC recurrence at 102 months after 

successful percutaneous transluminal angioplasty and hepatic 

resection for HCC. 

The development of HCC is well documented in BCS with 

MOVC. Studies in South African Blacks showed a prevalence 

of HCC of 40-48% in patients with MOVC, while a study in 

Japan showed a prevalence of 41%.7 A small cohort study of 

67 patients with BCS due to MOVC in Korea showed a cu-

mulative incidence of 42.6% after 15 years with an annual in-

cidence of 2.8%,11 while a retrospective review of three teach-

ing hospitals in Korea over a 5-year study period showed the 

development of HCC in four of 28 patients with BCS due to 
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MOVC for a prevalence of 14.3%.13 MOVC-associated HCC 

appears to differ from HCC in HBV infection by a uni- or 

pauci-nodular pattern, peripheral location, well differentia-

tion, less frequent portal venous invasion, and overall less ag-

gressive nature.11 TACE appears to be well tolerated and may 

be associated with prolonged survival in patients with BCS. A 

retrospective review of 23 patients with MOVC-associated 

HCC who underwent TACE showed an incidence of HCC in 

MOVC diagnosed patients of 23% (23 of 98 patients), mean 

age of 48.7 years at diagnosis, 61% complete response rate, 

17% partial response rate, and 30% recurrence rate at a me-

dian 15.7-month interval. A significant decrease in AFP level 

following TACE (P<0.001) and a significant increase in AFP 

level after recurrence were observed (P =0.018). One- and 

5-year survival rates on Kaplan-Meier analysis were 90% and 

46%, respectively. A The peripheral distribution of MOVC-

associated HCC was also observed in this study.15

In conclusion, this case report presented several key fea-

tures of BCS for MOVC complicated by HCC. Despite re-

quiring repeated local therapies for recurrent HCC, the pa-

tient showed excellent long-term IVC stent patency following 

angioplasty and favorable outcomes. 
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