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Abstract 

A 54-year-old woman was admitted to our hospital following the diagnosis of 

decompensated liver cirrhosis with hepatitis C. She underwent living donor liver 

transplantation using the left hepatic lobe with the middle hepatic vein donated by her 

husband. After the transplantation, the patient suffered from a large number of ascites 

with liver dysfunction. Computed tomography demonstrated stenosis of the 

supra-hepatic inferior vena cava (IVC) with focal collection of fluid. A second 

laparotomy was performed 19 days after transplantation. When the encapsulated 

localized ascites on both sides of the IVC was opened, the ascites were flushed away. 

Subsequently, the grafted liver was easily mobilized and was placed in the 

natural position without any tension, and the pressure gradient of the IVC was 

improved. Herein, we report a very rare case of compression stenosis of the IVC 

resulting in Budd-Chiari syndrome caused by localized encapsulated ascites. 
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Introduction 

Budd-Chiari syndrome (BCS) is a clinical condition caused by obstruction of 

the hepatic vein and/or the inferior vena cava (IVC).1, 2 BCS or hepatic venous outflow 

obstruction after liver transplantation is an uncommon complication, which unless 

recognized and corrected could lead to major morbidity.3-6 BCS after liver 

transplantation is mostly due to the small caliber of an anastomosis of the IVC, or due to 

a twist or kink at an anastomosis of the hepatic vein (HV) or IVC. Herein, we report a 

very rare case of BCS caused by localized encapsulated ascites. 

 

Case report 

A 54-year-old woman was admitted to our hospital following the diagnosis of 

decompensated liver cirrhosis with hepatitis C. She had previously undergone 

transcatheter arterial embolization for hepatocellular carcinoma. In addition, she 

suffered from several episodes of esophageal variceal bleeding that were treated by 

endoscopic variceal ligation. 

Upon admission, the patient exhibited jaundice and ascites during physical 

examination. In chemistry, the Child-Pugh score was 10, indicating that she was grade C. 

She was considered to be a candidate for living donor liver transplantation, which was 
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performed using the left hepatic lobe with the middle hepatic vein, donated by her 

husband. The graft weighed 420 g, which accounted for 42% of the standard liver 

volume of the recipient. The common trunk of the left and middle HV of the graft was 

modified to enlargen the orifice, and was sutured to the common trunk of the left and 

middle HV of the recipient in an end-to-end fashion. The main trunk of the portal vein 

of the recipient was anastomosed to the left portal branch of the donor. After reperfusion 

of the graft, end-to-end anastomosis of the artery and duct-to-duct anastomosis of the 

bile duct was performed. After reconstruction, hepatopexy was performed by suturing 

both sides of the falciform ligaments. Intraoperative color Doppler ultrasonography 

confirmed excellent flow in the hepatic artery, the portal vein and the HV.  

 Two days after the transplantation, the patient developed a large amount of 

ascites with elevated serum levels of total bilirubin and transamylase, and delayed 

prothrombin time. Color Doppler ultrasonography demonstrated that the anastomosis of 

the HV was not narrowed, but that the outflow wave did not indicate a three-phased 

wave. Computed tomography demonstrated stenosis of the IVC and focal collection of 

fluid (Figure 1). Vena cavogram showed narrowing of IVC at the caudal side of the 

hepatic vein (Figure 2A), so that the pressure of the supra-hepatic IVC was 2-4 mmHg 

in contrast with 25-30 mmHg in the infra-hepatic IVC. While HV flow was not 
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significantly congested (Figure 2B), the pressure in the HV was also high (24 mmHg). 

Angioplasty was performed by balloon catheter, and the narrowing portion was easily 

expanded. However, the stenosis of the IVC could not be reduced. Hyperbilirubinemia 

and coagulopathy progressed, and drained ascites increased up to 5 liters per day. The 

tentative diagnosis was torsion of the IVC due to regeneration of the liver graft, and a 

second laparotomy was performed 19 days after transplantation with an IVC catheter in 

place to measure the pressure gradient over time. When the peritoneal cavity was 

entered, about 500 mL of serous ascites was collected. With dissection of the falciform 

ligament the hepatopexy was released, but the pressure gradient was not altered. When 

the area around the HV was exposed, localized ascites encapsulated by a thin membrane 

were observed on both sides of the IVC, which surrounded and applied pressure on the 

IVC. However, there were no other obvious causes, such as stenosis or torsion. When 

the capsule was opened bilaterally, the ascites were flushed away. Subsequently, the 

grafted liver was easily mobilized and was placed in the natural position 

without any tension, resulting in a gradient of the pressure of the infra-hepatic IVC 

pressure of 14-15 cmH2O; virtually the same as that of the supra-hepatic IVC (13-14 

mmHg). Intraoperative color Doppler ultrasonography showed 3-phased flow in the HV. 

After the second operation, the ascites were decreased (Figure 3) and the other 
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biochemical parameters gradually returned to normal.  

 

Discussion 

Commonly, BCS or hepatic venous outflow obstruction can be caused by 

anatomical difficulties, such as fibrous changes of the vein, or by thrombosis, which can 

sometimes be related to rejection3-12. The pressure gradient across the site of stenosis 

during venography is useful to indicate whether the stenosis is haemodynamically sound, 

and that interventional therapy may be necessary. In our case, stenosis of the IVC from 

the caudal side was partially involved in the HV, since the pressure gradient between the 

SVC and hepatic vein was high. Taken together with the graft liver dysfunction before 

re-laparotomy, BCS due to the IVC stenosis caused by encapsulated ascites was 

considered the more appropriate pathological status in this patient. In addition, the 

deterioration of the graft function was not only due to ideal hepatic venous run off 

although it was patent, but also the result of systemic fluid imbalance as the result of 

IVC syndrome. Therefore, after the re-laparotomy with the result of decrease in IVC 

pressure gradient between supra and infra hepatic IVC, liver function was gradually 

ameliorated. In common cases, stenting or ballooning against the stenosis can provide a 

good outcome 4, 8, 11, but our case was not suitable for intervention therapy. As a result, 
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the stenosis of the IVC was found to be caused by localized ascites. Stenosis of the IVC 

or HV due to encapsulated localized ascites after liver transplantation has never been 

reported. However, the reason for the localization of the ascites remains unknown. It is 

suggested that encapsulated localized ascites can interrupt the flow of the IVC and that 

surgical removal of the ascites is effective. 
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Figure legends 

Figure 1. Computed tomography revealed stenosis of the IVC (A) and dilatation on the 

caudal side of the stenosed IVC (B). Focal fluid accumulation was found around the 

IVC (arrows).  

 

Figure 2. Vena cavogram demonstrated narrowing of the IVC (arrow heads) (A). The 

pressure of the supra-hepatic IVC was 2-4 mmHg, in contrast with 24-30 mmHg in the 

infra-hepatic IVC and the HV (B).  

 

Figure 3. Computed tomography at 1.5 months after the second laparotomy 

demonstrated decreased ascites and normalized diameter of the IVC. 
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Figure 1. 

 



H. Tokai et al.: Stenosis of IVC due to ascites after LDLT 12

Figure 2. 
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Figure 3. 

 


