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Abstract 
A 49-year-old male with Budd-Chiari syndrome com- 
plicated by liver cirrhosis and intractable ascites is re- 
ported. The left hepatic vein was stenosed by a short 
subocclusive ostial web; the right and medial hepatic 
veins were thrombosed. A spontaneous intrahepatic 
portosystemic shunt had developed between the left 
portal and left hepatic veins. After ineffective balloon 
angioplasty, the left hepatic venous outflow was re- 
stored by placement of a 10-mm-diameter Wallstent 
across the web via a femoral approach. The hepatic 
venous pressure dropped from 29 to 12 mmHg. Rapid 
clinical improvement followed. The patient underwent 
liver transplantation 3 months later in stable condition. 
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Budd-Chiari syndrome is caused by thrombosis, long 
segmental stenosis, or membranous webs of the hepatic 
veins and/or the distal inferior vena cava [1]. In non- 
Oriental patients, extensive thrombosis of the venous 
hepatic outflow is common, whereas most cases of 
membranous webs are reported in patients from the Far 
East. Percutaneous transluminal angioplasty (PTA) has 
been described as an alternative to surgery, but may 
fail in 50% of nonselected patients after a 6-month fol- 
low-up [2]. The limited number of published cases 
treated with metal expandable stents prompted us to 
report this case and review the literature. 

Case Report 

A 49-year-old male was admitted with the diagnosis of liver cirrhosis 
complicated by ascites. Alcohol consumption was denied. Upper gas- 

Correspondence to: R.F. Dondelinger, M.D. 

trointestinal endoscopy showed grade II gastric and esophageal var- 
ices. Beta blockers and diuretics improved the condition of the 
patient, who was readmitted 3 months later for recurrent ascites and 
edema of the lower limbs. Hepatic biopsy showed active micronodu- 
lar cirrhosis. Diuretics were continued at a decreasing dose. Three 
months later the patient was operated on for a strangulated umbilical 
hernia. Ascites became intractable, respiratory function was im- 
paired, and hepatic encephalopathy was noted. Gastroesophageal var- 
ices had enlarged and liver function had deteriorated with progressive 
cholestasis and hepatorenal syndrome. 

Color-coded duplex (CCD) ultrasound demonstrated thrombosis 
of  the medial and right hepatic veins and a tight ostial stenosis of the 
left hepatic vein. A long, tortuous, spontaneous intrahepatic porto- 
systemic shunt, 1 cm in diameter, connected the left portal vein to 
the left hepatic vein. Flow was reversed in the right portal vein and 
arterial flow was increased. The inferior vena cava (IVC) was patent. 
Computed tomography (CT) confirmed CCD findings and major in- 
trahepatic perfusion disturbances, mild splenomegaly, and peri- 
splenic and left gastric varices. Celiac and superior mesenteric 
arteriography confirmed the intrahepatic portosystemic shunt and he- 
patofugal portal flow (Fig. 1). Phlebography by a right jugular ap- 
proach confirmed thrombosis of the right and medial hepatic veins 
(Fig. 2). Opacification of the left hepatic vein failed due to the tight 
stenosis and the angle between hepatic vein and IVC. The concentric 
subocclusive ostial web was successfully catheterized by a right fem- 
oral approach (Fig. 3A). Pressure in the left hepatic vein measured 
29 mmHg over 14 mmHg in the IVC. PTA of the web was performed 
with a 10-mm-diameter balloon, 4 cm in length (Meditech, Boston 
Scientific, Watertown, MA, USA), but the stenosis did not respond 
after balloon inflation to 17 atm for 2 rain (Fig. 3B). A Wallstent 
(Schneider, Buelach, Switzerland), 10 mm in diameter and 4 cm in 
length, was placed at the level of the stenosis with a slight stent 
protrusion in the caval lumen. Normal venous drainage was restored 
(Fig. 3C). Hepatic venous pressure dropped to 12 mmHg. The patient 
was fully anticoagulated for 2 days. Diuretics were maintained for 2 
weeks until liver tests normalized, except gamma-glutamyl transfer- 
ase and alkaline phosphatase, which remained 2.5 times normal val- 
ues. The overall clinical status improved rapidly. Three months later, 
liver transplantation was performed under stable conditions. The stent 
was removed without difficulty. The patient had experienced one 
minor episode of esophageal variceal bleeding, despite the sponta- 
neous intrahepatic portosystemic shunt and a low portal pressure. 

Discussion 

Common causes of primary Budd-Chiari syndrome in- 
clude hematological disorders, pregnancy, postpartum 
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Fig. 1. Superior mesenteric arteri- 
ography confirmed a large porto- 
systemic intrahepatic shunt 
between the left portal and left 
hepatic vein (arrows). 

Fig. 2. Hepatic transjugular phle- 
bography performed by a right jug- 
ular approach confirmed occlusion 
of the right hepatic vein by throm- 
bus (arrowhead) and reflux in the 
left hepatic vein draining the intra- 
hepatic portosystemic shunt 
(arrow). 

Fig. 3. A Phlebography of the left hepatic vein by a femoral ap- 
proach showed extreme narrowing due to an ostial web (arrow) 
(profile view). B Phlebography after PTA showed unsatisfactory 
result (arrow). C Phlebography after stent implantation showed 
a widened ostium and massive drainage in the IVC (arrow). 

and oral contraceptives, trauma, connectivitis, angiitis, 
venoocclusive disease caused by alkaloids of  senecio, 
bone marrow transplantation, and anticancer drugs. 
Stenoses or occlusive membranous webs may be of  de- 
velopmental origin, but preexisting thrombosis can alSO 

result in intimal fibrosis, lumen narrowing, and endovas- 
cular membranes [1]. 

Budd-Chiari  syndrome caused by diffuse thrombosis 
and with impairment of  hepatic function is treated by fiver 
transplantation or portocaval shunts. Patients with other 
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Table 1. Budd-Chiari syndrome treated by expandable metal stents 
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Year Number Type and distribution of stenosis Type and Technique Follow-up 
[Reference] of cases number of (months) 

stents 

1990 [4] 1 LHV: obstruction 1 Palmaz stent 2 months after 3 PTAs 12 
1990 [5] 2 IVC: membranous web 12 
1990 [6] 3 IVC: thrombosis 1 GS Immediately after PTA 10 

2 single and 3 months after PTA 10 
1 double GS 

3 double GSs Immediately after PTA 7 
1991 [7, 13] 1 IVC: membranous web 1 double GS Immediately after PTA 44 

LHV: membranous web 1 triple CS After PTA 44 
1991 [8] 1 HV: membranous web 1 Wallstent Four months after PTA 3 
1992 [9] 1 IVC: stenosis and thrombosis 1 GS Immediately after PTA 21 
1990 [10] 1 IVC: stenosis and thrombosis 1 Wallstent After PTA and thrombolysis 5 
1992 [11] 1 IVC: long segmental stenosis 2 double CSs After thrombolysis and PTA 14 

and thrombosis (one session) 
1993 [12] 3 HV: segmental obstruction GS After PTA 6-18 

3 HV: segmental obstruction GS After PTA and thrombolysis 6-18 
1994 [14] 4 IVC: segmental obstruction GS After PTA 30-44 (3 cases) 

LHV = left hepatic vein, IVC = inferior vena cava, HV = hepatic vein, GS = Gianturco stent, PTA = percutaneous transluminal angioplasty 

causes who do not respond to medical treatment are also 
referred for surgery. Our patient was scheduled for liver 
transplantation, considering persistent abnormal liver 
tests. Membranous obstruction or the long segmental ste- 
nosis of  the hepatic veins or the retrohepatic IVC can be 
corrected by interventional radiological procedures. An- 
atomical distribution of  the lesions was classified in pa- 
tients from the Far East, providing a guideline for therapy 
[3]. PTA has been reported in 60 patients with stenoses 
or limited obstruction. Ten percent to 15% of patients 
with an anatomical stenosis or web also exhibited predis- 
posing factors, including polycythemia vera, lupus, oral 
contraceptives, postpartum status, and Behget disease, il- 
lustrating the complex pathoetiology of  the disease. The 
mean number of  PTAs necessary to maintain venous pa- 
tency was 2 - 3  per patient [2]. Multiple balloons inserted 
by a bifemoral approach or disruption of  the web by pull- 
ing back the balloon catheter are possible variants of  con- 
ventional PTA. Excellent short-term results were obtained 
in most patients, particularly in membranous webs, with 
a patency of  81% after 2 years. However, when all causes 
of  Budd-Chiad syndrome are considered, overall patency 
after PTA was only 50% after 6 months. Reocclusion of  
a long segmental stenosis of  the IVC was the rule at one 
year, despite prolonged anticoagulation and repeated di- 
latation. 

Considering the poor midterm results and cost of  
repeated PTA, vascular metal stents have been advo- 
cated for prevention of  restenosis since the initial report 
by Walker et al. [4]. Reports on 21 patients treated with 
metal stents have been published in the literature to the 
best of  our knowledge (Table 1) [4 -14] .  Either the IVC 
[5, 6, 9, 10, 11, 14] or hepatic veins [4, 8, 12], or both 
[7] were stented. Intrahepatic venous connections allow 
decompression of  venous outflow by restoring flow in 

the dominant hepatic vein only [4, 7], as in our patient. 
No  restenosis had occurred after follow-up of  3 - 4 4  
months, but secondary thrombosis occurred twice at 3 
months [12]. It is not clear if patients should be main- 
tained on anticoagulation [7] or urokinase infusion for 
several days [9] after stent placement. Limited caval 
narrowing of  3 - 5  m m  was observed after a 21-month 
follow-up, and did not progress to occlusive stenosis 
[6, 12]. It has been suggested that intimal thickening is 
less pronounced and occurs later with an open stent 
configuration, such as the Gianturco-type Z-stent [6]. 
Stents to be placed in the distal IVC or hepatic veins 
should have a diameter of  1 . 5 - 2  times the venous di- 
ameter. The stent must be long enough to be maintained 
in the web without displacement [15]. Whatever  type 
of  stent is used, long-term effects on hepatic veins or 
the IVC have to be further investigated. In four patients, 
the stent was placed immediately after unsuccessful 
PTA [6, 7, 9]. Percutaneous placement of  stents did not 
add complications to PTA. Local  fibrinolytic infusion 
is an adjunctive therapy in case o f  long segmental 
thrombosis above a tight stenosis [10, 11, 12]. Stents 
may also be placed without previous thrombolysis, 
when volume and extent of  clot formation is limited 
[9]. Protrusion of  stents f rom the hepatic vein or stents 
placed in the distal IVC may cause technical difficulties 
for liver transplantation. The risk-benefit ratio must be 
taken into consideration for each patient. 

Optimal indication for stenting is secondary 
restenosis or recoil after initial PTA, as observed in our 
patient, but considering the nonsatisfactory results of  
PTA, stents may be inserted without delay after unsuc- 
cessful PTA. Transjugular intrahepatic portosystemic 
stent shunting (TIPS) is another adjuvant technique for 
treating Budd-Chiari syndrome in selected patients 
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with advanced disease, when no hepatic vein lumen is 
identifiable beyond the ostium. 
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