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Abstract: Budd-Chiari syndrome is a rare disease, but
there are many known causes. Recent studies showed
that it can be an acquired lesion resulting from throm-
bosis in some elderly patients. We report a 74-year-old
man with Budd-Chiari syndrome attributed to chronic
deep venous thrombosis and alcoholic liver cirrhosis.
When he was aged 45 years, stasis ulcers of the lower
extremities appeared. Cerebral infarction and left hemi-
paresis occurred at age 71. Ultrasonography, venacavo-
graphy, and three-dimensional-magnetic resonance
imaging on admission demonstrated total obstruction of
the inferior vena cava with several massive thrombi and
developed collateral vessels. Although the etiology of
the thrombosis remained obscure, we made some
speculative assumptions that chronic disseminated in-
travascular coagulation (which is frequently observed in
cirrhosis) or hereditary coagulopathy could be involved,
from his familial history of thrombotic phenomena and
a severe deficiency of clotting inhibitors. Despite the
high mortality of untreated Budd-Chiari syndrome re-
ported in previous studies, this patient had been alive
for about 30 years from the suspected onset.
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Introduction

Budd-Chiari syndrome (BCS) is an uncommon disorder
caused by obstruction of hepatic venous outflow.1,2

There are a number of known causes of BCS, such as
tumors, thrombosis, and congenital fibrous diaphragm
or web across the vena cava.2 In Japan, primary mem-
branous obstruction of the inferior vera cava (IVC) was

considered the main cause of BCS. However, in recent
studies, it has been reported that BCS can be an
acquired lesion resulting from thrombosis in some pa-
tients.3 In these patients, congenital or acquired coagu-
lation disorders were frequently noted. The prognosis
of untreated BCS is considered to be very poor.4–6 We
report an elderly man with BCS attributed to chronic
deep venous thrombosis (DVT) with alcoholic liver cir-
rhosis whose survival period from onset was estimated
to be about 30 years.

Case report

A 74-year-old man was admitted to our hospital for
evaluation of sudden disturbance of consciousness in
September, 1996. When he was 35 years old, liver dys-
function was identified, but he refused any medical
follow-up. At age 45, stasis ulcers of the lower extremi-
ties appeared. Cerebral infarction and left hemiparesis
occurred at age 71. He had been drinking heavily—
approximately 240g of ethanol a day from age 20 to
age 60 years, then gradually reducing to 10g per day
until admission. Physical examination revealed spider
angiomas of the skin, palmar erythema, uprising venous
dilatation on the abdomen, stasis dermatitis of bilateral
crural skin, and clubbed fingers. Laboratory tests gave
the following results: leukocyte count, 8.9 3 103/mm3;
erythrocyte count, 380 3 104/mm3; hemoglobin, 14.0 g/
dl; platelet count, 6.0 3 104/mm3; aspartate amino-
transferase (AST), 23 IU/l; alanine aminotransferase
(ALT), 8 IU/l; lactate dehydrogenase (LDH), 228IU/l;
alkaline phosphatase (ALP), 159IU/l; γ-glutamyl
transpeptidase (GTP), 52IU/l; albumin, 3.0g/dl; total
bilirubin, 3.3mg/dl; direct bilirubin, 0.7 mg/dl; pro-
thrombin time, 14.1 s (control, 11.5–13.5s); activated
partial thromboplastin time, 41.1s (control, 22.9–35.2 s);
fibrinogen, 398mg/dl (control, 200–400); ammonia,
197µg/dl; alpha-fetoprotein (AFP), ,10 ng/ml; des-
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gamma-carboxyl prothrombin (DCP), 13.1 AU/ml; IgG,
2217mg/dl; IgA, 479mg/dl; IgM, 211 mg/dl. Serum α1
protease inhibitor and ceruloplasmin levels were
normal. Antinuclear and anti-pyruvate dehydrogenase
(PDH) antibodies were negative. Results of serological
tests for hepatitis A, B, C, and G viruses were all nega-
tive. Tests for Epstein-Barr virus and cytomegalovirus
infection were also negative. Electrocardiogram was
normal. Upper gastrointestinal endoscopy revealed
esophageal varices and mild portal hypertensive
gastropathy. Colonoscopy revealed multiple tubulo-
villous adenomas. On ultrasonography, irregular sur-
face of the liver, hypertrophy of the lateral segment of
the left hepatic lobe, multiple small gallstones in the
gallbladder, and mild splenomegaly were noted. In ad-
dition, hepatic veins and the hepatic portion of the IVC
were obscure. At this time, he was diagnosed with
hepatic encephalopathy as a complication of liver cir-
rhosis, and his condition was improved by intravenous
branched-chain amino acid infusions. However,
asymptomatic cholecystolithiasis was also present.

Physical findings such as crural stasis dermatitis and
uprising venous dilatation on the abdomen, which could
not be explained only by portal hypertension, together
with the findings of ultrasonography, suggested vena
caval involvement. Venocavography demonstrated
total obstruction of the IVC just above the renal veins,
thrombotic occlusion of the right common iliac vein and
left internal iliac vein, and several massive thrombi in
the IVC (Fig. 1). Three-dimensional-magnetic reso-
nance imaging also revealed total obstruction and
kinking of the IVC (Fig. 2). On dynamic helical com-
puted tomography, several collateral circulations were
observed, e.g., bilateral ascending lumbar veins to the
azygos vein, and the great saphenous vein to the super-
ficial epigastric and circumflex iliac veins (Fig. 3).
Transarterial portography via the superior mesenteric
artery showed patent portal venous flow and developed
hepatofugal collaterals such as that to the left gastric
vein. At this time, he was diagnosed with BCS with
DVT. The presence of multiple DVTs suggested the
existence of a coagulation disorder. Additional hemo-
static data were then obtained: fibrin split products
(FSPs), 367 ng/ml (normal, ,100); D-dimer, 1177 ng/ml
(normal, ,1000); antithrombin III-antigen, 13.0 mg/dl
(normal, 23–34); antigenic activity, 58% (normal, 79%–
121%); protein C antigen, 27% (normal, 70%–150%);
antigenic activity, 18% (55%–140%); activated protein
C (APC) resistance ratio, 2.60 (normal, ^2); protein S
antigen, 61% (normal, 65%–135%); antigenic activity,
35% (normal, 60%–150%); α2-plasmin inhibitor,
3.4 mg/dl (normal, 4.0–6.0); antigenic activity, 56% (nor-
mal, 13%–135%); plasminogen, 4.7 mg/dl (normal, 7.0–
13.0); antigenic activity, 37% (normal, 73%–135%);
α2-plasmin inhibitor-plasmin complex, 3.6 µg/ml (nor-

Fig. 1. Venocavography demonstrated total obstruction of
the inferior vena cava, the right common iliac vein, and the left
internal iliac vein. Several massive thrombi were observed

Fig. 2. Three-dimensional magnetic resonance imaging
(maximum intensity projection method) demonstrated total
obstruction and kinking of the inferior vena cava just above
the renal vein
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Fig. 3. Schematic presentation of venous collateral circulation
reconstructed from the finding of dynamic helical computed
tomography. Shaded areas, thrombus. SVC, superior vena
cava; IVC, inferior vena cava

mal, %0.8); thrombin-antithrombin III complex, 13.1ng/
ml (normal, ,3.0); factor II, 42% (normal, 62%–127%);
factor V, 45% (normal, 50%–150%); factor VII, 34%
(normal, 65%–135%); factor VIII-related antigen,
^200% (normal, 50%–150%); factor IX, 42% (normal,
60%–140%); factor X, 34% (normal, 23%–34%).
Lupus anticoagulant and anti-cardiolipin antibodies
were negative.

The patient died of acute cholecystitis accompanied
by septic shock in December, 1996. Pathological find-
ings at autopsy demonstrated micronodular liver cirrho-
sis with the presence of hyaline bodies and chronic
congestion of the liver (Fig. 4), spleen, and kidneys.
Histologically, hepatic congestion, with zone 3 sinusoi-
dal distension arising from occlusion of the entry of
hepatic veins to the IVC, was observed (Fig. 5). The
hepatic portion of the IVC was occluded 6.5cm in
length, with organized thrombi of varying age (Fig. 6).
Phlebosclerosis with calcification in the IVC and
thrombotic occlusion of the left common iliac vein were
observed. Just below the occluded lesion, localized cal-

Fig. 4. Cut surface of the liver at autopsy demonstrated
micronodular liver cirrhosis with chronic congestion

Fig. 5. Histological section of the liver showed hepatic con-
gestion with zone 3 sinusoidal distension and pooling. Azan,
38

cification of the IVC was observed. Orifices of hepatic
veins were recognized only as small depressed regions
on the wall of the IVC (type 2 BCS; according to
Sugiura,7 a relatively common pattern in Japan).

Discussion

BCS is a disorder caused by hepatic venous outflow
obstruction (HVOO) and is rarely observed in daily
clinical practice. According to Okuda et al,8 the number
of patients with BCS was estimated to be about 300
(prevalence of 2.4/million), with about 20 new cases
occurring every year in Japan. The average age at the
time of the first medical visit was 36.4 years (range, 10–
72 years) in men and 46.5 years (range, 16–75 years) in
women. The average period from suspected onset was
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Fig. 6A,B. Hepatic portion of the
IVC. A Total obstruction of the
IVC (arrow). B Phlebosclerosis with
calcification in the hepatic portion of
the IVC and total obstruction with
organized thrombus (T). L, liver;
V, inferior vena cava. Elastica van
Gieson, 34

6.6 years.8 In a histopathological study of 17 autopsy
cases by Kage et al.3 the oldest patients were a 66-year-
old man, and a 72-year-old woman.

The nature of HVOO is variable9 and there are geo-
graphic variations. In the United States and Western
countries, thrombosis with apparent pathogenesis is
the most common cause of HVOO. Previously
reported conditions that predispose to thrombosis are
myeloproliferative disorders such as polycythemia vera
and essential thrombocytosis, including preclinical
stage,10 and abnormal clotting tendencies due to defi-
ciencies of antithrombin III,11 protein C,12,13 or protein
S,14 blood constituents that protect against thrombosis.
Oral contraceptive use,15 the presence of lupus antico-
agulant16 and anticardiolipin antibodies,17 paroxysmal
nocturnal hemoglobinuria (PNH),18 and factor V
Leiden mutation19 also predispose to thrombosis. Less
well documented associations were reported, such as
ulcerative colitis,20 Behcet’s disease,21 fat overload syn-
drome,22 idiopathic granulomatous venulitis,23 and preg-
nancy. Tumors or caudate hypertrophy due to chronic
HVOO, with caval compression and hepatic abscess or
cyst directly obstructing major hepatic veins were also
reported.1 In Africa and Asia, primary membranous
obstruction of the IVC (MOVC), such as weblike
stenosis or occlusion, is frequently observed and it is
considered endemic.3,24 Although congenital so-called
MOVC was regarded as the major cause of Japanese

BCS,8 only about 10% of the cases have identifiable
etiologies. A recent study by Kage et al.3 suggested that
it was an acquired lesion after thrombosis in some pa-
tients with late age onset. Regarding the etiology of
BCS in our patient, chronic DVT was considered to be
the most likely etiology from the findings of X-ray ex-
amination and autopsy.

To clarify the etiology of DVT, additional hemostatic
data were obtained, allowing us to make some specula-
tive assumptions. Elevated levels of FSPs and D-dimers,
and normal fibrinogen level suggested a chronic intra-
vascular hypercoagulable condition similar to dis-
seminated intravascular coagulation (DIC), which is
frequently observed in cirrhotic patients. Similarly,
despite low levels of α2-plasmin inhibitor and plasmino-
gen, due to reduced synthesis in the cirrhotic liver, el-
evated levels of α2-plasmin inhibitor-plasmin complex
and thrombin-antithrombin lll complex were observed,
possibly reflecting the existence of thrombosis and
chronic thrombolysis. Broad depression of plasma clot-
ting factors and inhibitors, except for factor VIII, was
compatible with impaired protein synthesis in the un-
compensated cirrhotic liver. However, it is usually
thought that depressed levels of clotting inhibitors in
liver disease are not associated with thrombotic compli-
cations,25,26 and the very severe deficiency of clotting
inhibitors, such as protein C, S, and AT III, suggested
the presence of masked hereditary coagulopathy. As for
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the patient’s familial history, his older brother died after
a long course of myocardial infarction and cerebral
infarction, and his son suffered cerebral infarction at the
age of 40. However, their sera and the sera of other,
living, siblings could not be investigated, so it was un-
clear whether this conjecture was right. Factor V Leiden
mutation was ruled out, with the result of a normal APC
ratio. Further, regarding the rare condition of PNH oc-
casionally found in association with venous thrombosis,
diagnostic tests such as the Ham test and sugar water
test were not performed. But there was no clear evi-
dence of abnormal hemolysis, such as abnormal red
cells, hemoglobinuria, hemosiderinuria, and elevated
levels of LDH. So the probability of PNH was thought
to be negligible. According to Chedid et al.,17 anticar-
diolipin antibodies, which are strongly associated with
thromboembolic phenomena, were present in the
serum of patients with alcoholic liver disease. In our
patient, these antibodies were negative, despite his his-
tory of alcohol drinking.

In regard to the etiology of liver cirrhosis, metabolic
diseases such as α1 protease inhibitor deficiency,
hemochromatosis, and Wilson’s disease were ruled out.
There was no evidence of viral hepatitis or autoimmune
disease, such as primary biliary cirrhosis or autoimmune
hepatitis. Thus, alcohol abuse was considered to be the
most likely etiology. Furthermore, chronic liver conges-
tion after the formation of the IVC occlusion could have
contributed to the progression of liver cirrhosis. As for
the reasons to explain why the hepatic portion of the
IVC was obstructed, several possibilities, such as me-
chanical injury, stasis of blood flow, and infection of the
IVC (perhaps long ago) have already been offered.3

Finally then, it was considered that the long course of
the disease made the mechanism complicated.

Some studies have reported the poor prognosis of
patients with untreated BCS.4–6 In the study of
McCarthy et al.,4 overall mortality of BCS was 57%
(medical treatment, 86%; surgical treatment, such as
side-to-side portacaval shunt, 31%). Reported causes of
death are liver failure, variceal bleeding, and hepatocel-
lular carcinoma.1 In our patient, the diagnosis of BCS
was made almost incidentally and from the history of
physical findings, the occlusion of the IVC was esti-
mated to have begun about 30 years previously. The
reason for this patient having been alive for such a
relatively long period, despite frequent episodes of
thrombotic phenomena, was unclear. But it was consid-
ered that the developed venous collaterals decom-
pressed the caval pressure and led to a mild form of
BCS without some major symptoms such as abdominal
pain and ascites.
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