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Liver transplantation for Budd-Chiari 
syndrome - palliation or cure? 

Abstract This report documents 
two cases of Budd-Chiari syndrome 
(BCS) with essential thrombocytosis 
and antithrombin (AT) 111 defi- 
ciency as underlying etiological fac- 
tors. Orthotopic liver transplanta- 
tion was successfully performed in 
both patients but with different ther- 
apeutic intention. In the patient with 
essential thrombocytosis, hepatic 
transplantation only relieved the 
symptoms of the predisposing 
thrombogenic condition: it did not 
cure the underlying disorder. Pro- 
phylactic long-term anticoagulation, 
as well as adjuvant therapy for the 

causative disease, remained neces- 
sary. On the other hand, in  the pa- 
tient with AT I11 deficiency, liver 
transplantation was curative, result- 
ing in complete reconstitution of 
serum AT 111 activity with resolution 
of the hypercoagulable state post- 
operatively. Thus, depending on the 
underlying etiology, liver transplan- 
tation for BCS can be considered as 
palliative, necessitating long-term 
adjuvant therapy, or as curative, with 
correction of a metabolic defect. 
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Introduction 

Budd-Chiari syndrome (BCS) and venous occlusive dis- 
ease (VOD) are rare clinical entities characterized by he- 
patic venous outflow obstruction. While BCS is caused by 
obstruction of the major hepatic veins or the inferior vena 
cava (IVC), VOD describes the occlusion of central or 
sublobular intrahepatic veins. Both diseases may present 
acutely and be rapidly progressive or in a more chronic 
course with ascites, hepatomega&, and abdominal pain as 
the initial symptoms. BCS and VOD often occur in pa- 
tients with a predisposition to thrombosis. In recent years, 
a large number of etiological factors have been identified, 
such as myeloproliferative disorders, oral contraceptives, 
and hemostatic abnormalities. The prognosis for patients 
with BCS or VOD is determined by complications of 
portal hypertension or, less frequently, hepatic failure. 

Therapeutic attempts vary from conservative medical 
concepts to liver transplantation (LTX) [ l ,  9, 11, 15-17, 
191. Therapy with diuretics and anticoagulation has been 
reported to be valuable in relieving ascites or limiting the 

progression of thrombosis. Such treatment may succeed 
when hepatic venous obstruction is incomplete, though 
this is a very rare event. In a small number of patients with 
acute onset of BCS, thrombolytic therapy may be success- 
ful [12]. Decompressive portal-systemic shunts are the 
most frequent surgical procedures in BCS. Confficting re- 
ports have appeared regarding the Igng-term progression 
of liver disease [l, 2,251. Proponents report the reversal of 
severe pathological changes in the liver after portacaval 
shunt, whereas other groups describe the progression of 
fibrosis [14, 171. In end-stage liver disease, orthotopic 
LTX represents the treatment of choice. 

However, removal of the cirrhotic liver in hepatic 
transplantation may not cure the underlying hypercoagul- 
able state. Recurrence of hepatic vein thrombosis after 
LTX has been described and the use of prophylactic anti- 
coagulation has been proposed [3,23]. 

We present the eventful history of two patients with dif- 
ferent etiologies of hepatic venous outflow obstruction 
who underwent liver transplantation. It is the purpose of 
this report to describe the symptomatic and causative as- 
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pects of the treatment in BCS, to discuss the necessity of 
adjuvant therapy, and to point out that, depending on the 
underlying disease, orthotopic LTX may represent either 
a palliative or a curative therapeutic approach. 

Case reports 

Case 1 

A 12-year-old girl with acute onset of abdominal pain, nausca, hepa- 
tomegaly, and abdominal distension was admitted for further exam- 
ination in July 1990. At that timc, liver enzymes were as follows: 
SGOT 875 Uil, SGPT 1075 Uil, and alkaline phosphatase 370 U11. 
Sonography showed hepatosplenomegaly, ascites, and a rarefaction 
of the hepatic veins. A computer tomography scan revealed a large, 
tumorous mass in the right liver lobe, while cavography demon- 
strated extrinsic compression of the inferior vena cava. Her blood 
count revealed a hematocrit of 51.8% and platelets of 440000/mm3. 
Bone marrow biopsy confirmed the diagnosis of an essential throm- 
bocytosis. Initially, the patient was thought t o  suffer from amaligno- 
ma, but sonography and cavography were highly suggestive of a 
BCS. Therapy with diuretics and anticoagulants was started without 
any consequent improvement. Liver function deteriorated rapidly 
and, for a short period, the patient became encephalopathic. A few 
days later, thc patient underwent an urgent orthotopic LTX. The 
graft function was satisfactory initially, but on the 4th postoperative 
day renal failure developed with pulmonary and hcmodynamic in- 
sufficiency, leading to severe cardiovascular shock. Assuming that 
these changes were caused by an acute rejection with hepatic ne- 
crosis and graft failure, an exceptional procedure with total hepatec- 
tomy, in order to remove the necrotic liver, and a portacaval end-to- 
side shunt were performed, which led to immediate hernodynamic 
stabilization [20]. The next day, an A B O  blood group-ineompatible 
graft was transplanted in combination with splenectomy. Two wceks 
later repeated acute rejection required a third liver transplantation. 
The postoperative course after the third LTX was complicated by 
several intra-abdominal hemorrhages and by platelet counts greater 
than three million. Hydroxyurea was, therefore, administered for 
myelosuppression. Initially after LTX, prophylactic anticoagulation 
was performed using heparin for more than 1 year. later followed by 
coumarin. Myelosuppressive therapy with hydroxyurea has been 
continued and platelet counts have decreased to normal ranges 

'(4220001mm'). The patient has been well for almost 3.5 years after 
LTX and has returned toschool. Ongoing therapy consists of FK 506 
and steroids for immunosuppression and hydroxyurea in combina- 
tion with coumarin for prophylaxis of recurrent BCS. 

Histological examination of the rccipient's liver showed dilata- 
tion of the sinusoids and extensive centrilobular congestion with 
confluent areas of hepatic necrosis involving almost all zones of the 
hepatic lobules. The liver veins were complctely obstructed by acute 
thrombosis. The portal tracts, however, revealed only very slight 
changes and were surrounded by a border of intact liver parenchyma 
(Fig. I ). 

The first explanted graft showed signs of moderate to sevcre 
acute rejection with prominent vascular changes and secondary 
ischemic parenchymal damage. The second graft demonstrated 
severe blastoid infiltration of the portal tracts, probably repre- 
senting acute rejection. 

: 

Fig.1 Confluent areas o f  acute centrilobular congestion with acute 
thrombosis and hepatocytc necrosis ( H  & E, Y 40) 

M 0 c ' ' i l l ,  *' 'f .< 
Case 2 

A 23-year-old man presented with abdominal pain and bloody diar- 
rhea. At laparotoniy he was found to have mcsenleric venous throm- 
bosis with partial infarction of the small bowel requiringresection of 
the afflicted parts. Two months later increased liver cnzymes were 
notcd and the AT 111 activity was found to be below 70%. Therapy 
with heparin and AT 111 substitution was started. Eight months later 
the paticnt was readmitted because ol jaundice and abdominal dis- 
tension. Complete thrombosis of the inferior vena cava and portal 
vein and obstruction of thc major liver veins were dcmonstratcd with 
magnetic resonance imaging. Sonography was also suggestive of 
BCS. Endoscopy revealed esophageal and cardia varices. The 
therapy with heparin and AT 111 was continued and finally changed 
to oral anticoagulation with coumarin. Two months later the patient 
expericnced uppcr gastrointestinal blceding that could be managed 
by endoscopic sclerosing. At that time, cavography showed a slight re- 
canalization of the IVC, whereas thrombosis of the portal vein was 
still present. About onc year later the patient acquired an acute he- 
patitis B infcction, leading to rapid and severe deterioration of his 
liver function and requiring hepatic transplantation. Intraoperative- 
ly, signs of portal hypertension and portal vein thrombosis were 
found. Immunosuppression was attained with cyclosporin, steroids, 
and azathioprine. The function of the transplanted livcdwas normal 
and the patient was discharged in good con ition 6 wceks after LTX. 
Thepatienthasbecnwcll foralmost5 yca 2 I andhasreturned towork. 

In the immediate postoperative period, prophylactic anticoagu- 
lation was achieved with heparin and, afterwards, continued with 
coumarin. Sincc serum A T  I11 activity was in the normal range 
( > 100%) after LTX, long-term anticoagulant therapy was dis- 

The explantcd livcr was 35 z 33 4 w m  and weighed 1970 g. 
Liver parenchyma showed complete micronodular cirrhosis with a 
network of fibrous tissue and massive cholestasis. The major hcpatic 
veins were completely occluded. There was phlebosclerosis of the 
IVCand of the portal vein with a partlyrecanalized thrombus. 

Histological examination dcmonstratcd thickencd or obstructed 
centrilobular veins with adjacent scarred tissue or hepatic cell necro- 
sis. The portal tracts, howcver, revealed only slight fibrotic changcs 
with normal bile ducts. Various areas showed prominent sinusoid di- 
latation and massive hemostasis. Specimens taken from a major he- 
paticvein confirmedcomplete obliteration by scar tissue (Fig.?). 

continued. I I  
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Fig.2 Small hepatic vein occluded by an organized thrombus sur- 
rounded by a network of fibrous tissue and areas of chronic sinusoid 
dilation with complete cirrhosis (H & E, x 25) 

Discussion 

Several diseases and predisposing conditions have been 
associated with BCS. In 30 %-SO % of the cases, however, 
the origin of the syndrome remains undetermined, and in 
children an even higher rate of unknown causes has been 
reported. The frequency of different etiological factors 
shows geographic variations. In Japan and the Orient, a 
membraneous web in the inferior vena cava is the most 
often established origin, whereas in western countries 
myeloproliferative disorders represent a common cause 
of BCS [ 1,7,15,24]. 

The mechanism of hepatic vein thrombosis due to pri- 
mary myeloproliferative disorder is based on high blood 
viscosity or an increased platelet count. The absence or - 
as seen in our case - only slight expression of peripheral 
blood count changes, typical of a myeloproliferative dis- 
order, can be explained by two different mechanisms. 
First, hepatosplenomegaly may lead to decreased produc- 
tion or increased destruction of blood cells with a conse- 
quent iron deficiency. Second, polycythemia Vera or 
portal hypertension may result in an increased plasma vol- 
ume. Both pathological alterations may mask typical find- 
ings in the peripheral blood. Thus, the need for a bone 
marrow biopsy and close follow-up of blood counts 
becomes obvious [24]. 

Abnormalities of hemostatic mechanisms leading to 
hypercoagulation are increasingly being recognized. An 
AT I11 deficiency, which may occur as an acquired or 
hereditary autosomal dominant transmitted syndrome, is 
a well-documented cause of BCS [5,6,13]. 

In cases with hereditary AT I11 deficiency, the liver is 
incapable of synthesizing sufficient amounts of anti- 
thrombin. This disorder is characterized by recurrent 
thromboembolic events, and a fatal outcome may result 
from pulmonary embolism, thrombosis of critical vessels, 

or disseminated intravascular coagulation (DIC) [7]. 
Mesenteric veins are a rare but typical location of throm- 
bosis due to AT I11 deficiency [26], Once thromboembol- 
ism has occurred, anticoagulation therapy should be 
started and continued indefinitely because of the unpre- 
dictable occurrence of further thromboembolic complica- 
tions. Heparin plus AT I11 concentrate are used for acute 
therapy. Oral coumarin has been reported to provide ef- 
fective prophylaxis and should be administered indefi- 
nitely [5,6]. 

The clinical presentation of BCS is very unspecific and 
variable with a broad spectrum from fulminant hepatic 
failure to chronic liver disease. By far the most frequent 
appearance of BCS is as a subacute illness with painful 
hepatomegaly and ascites [l. 15, 181. The two cases re- 
ported here were at both ends of this spectrum. In the 
case of the young girl with essential thrombocytosis, 
there was biochemical and histological evidence of ex- 
tensive hepatic cell necrosis with marked elevation of 
serum transaminase consistent with an acute hepatic 
failure. By contrast, micronodular cirrhosis with regener- 
ative nodules and esophageal varices in the young man 
with AT I11 deficiency represented the chronic form of 
BCS. 

The course of patients suffering from BCS depends on 
the rapidity and extent of occlusion of the hepatic venous 
outflow tract but, in general, the prognosis without treat- 
ment is poor. Spontaneous reversal of hepatic vein 
thrombosis is extremely rare. Many untreated patients 
die from hepatic failure, bleeding esophageal varices, or 
other complications associated with portal hypertension 
and chronic liver disease [l. 9, 11, 151. Accordingly, the 
goals in the treatment of BCS are prevention of further 
thrombosis, portal decompression, and reduction of as- 
cites. 

While there is discussion about the most effective ther- 
apy in early BCS, orthotopic LTX is the treatment of 
choice in the fulminant or chronic form with end-stage 
liver disease [ l ,  9, 10, 16, 191. Jamieson et al. report on 
26 patients with BCS who underwent 28 liver trgnsplanta- 
tions with 1-, 3-, and 5-year actuarial survival rates of 
69.2 %, 69.2%0, and 49.7 TO, respedively [lo]. However, 
one noteworthy aspect of LTX for BCS is the underlying 
hypercoagulable state, which might cause recurrence of 
hepatic vein thrombosis [23]. Furthermore. there are vari- 
ous reports of thromboembolic events after LTX in pa- 
tients with BCS. Campbell et al., therefore, demanded ad- 
juvant anticoagulation with heparin and coumarin after 
LTX. They report on 17patients with a 3-year survival 
rate of 88% without any recurrence of hepatic vein 
thrombosis. Nonfatal hemorrhagic complications oc- 
curred in 44 % of their patients. Despite anticoagulation, 
five patients suffered from thrombotic complications with 
two associated deaths [3]. This reveals the thrombogenic 
state of patients with BCS, and the advantages of using he- 
parin and coumarin for long-term prophylaxis seem to 



outweigh the increased risk of bleeding complications. In 
cases of myeloproliferative disorder, however, this thera- 
peutic management is not directed towards the under- 
lying hematologic defect and exposes the patient to the 
disadvantages of anticoagulation. Additional therapy 
with hydroxyurea or acetyl salicylic acid is a more rational 
therapeutic approach. Goldstein et al. even suggest this 
strategy after LTX for idiopathic hepatic vein throm- 
bosis [8]. 

In our own clinical experience with LTX for hepatic 
venous outflow obstruction, we have not observed any re- 
currence of BCS [21]. Based on this experience, we also 
agree on the necessity of routine, prophylactic anticoagu- 
lation after LTX. Our protocol consists of formal full anti- 
coagulation with heparin initially, followed by coumarin. 
In cases of underlying myeloproliferative disease or with 
platelets greater than 500000 cellsimm', acetyl salicylic 
acid and hydroxyurea are given additionally. 

In patients with BCS due to a myeloproliferative disor- 
der, hepatic transplantation is only a palliative therapy: it 

may even be regarded as a contraindication, e.g., in parox- 
ysmal nocturnal hematuria [XI. The underlying disease is 
not treated: only the symptoms are relieved and adjuvant 
therapy remains obligatory. By contrast, LTX is curative 
for BCS caused by a defect that is localized in the liver. If 
BCS is secondary to a genetic AT 111 or  protein C defi- 
ciency or related to another protein synthesized in the 
liver, then hepatic transplantation may be curative. The 
successful treatment of a patient with homozygous pro- 
tein C deficiency has been reported [4]. In these patients 
hepatectomy removes the predisposition to thrombosis, 
and prophylactic anticoagulation may not be required. 
With regard to the major objective of LTX as effective 
therapy for BCS, the underlying etiology plays a signifi- 
cant role. In cases with myeloproliferative disorders life- 
long anticoagulation with or without cytoreductive drugs 
will be essential to prevent recurrent BCS, whereas 
genetic defects that cause protein deficiencies may be 
cured by LTX. 
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