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A Japanese man in his 20s was referred to our hospital with a two-month history of abdominal fullness
and leg edema. Abdominal computed tomography revealing massive ascites and ostial blockage of the
main hepatic veins, and angiographic evaluation demonstrating obstruction of the main hepatic veins
yielded a diagnosis of Budd-Chiari syndrome (BCS). Diuretic agents were prescribed for the ascites but
failed to provide relief. The patient was referred to our department for further evaluation and treat-
ment. Angiography showed ostial obstruction of the main hepatic veins, with most of the portal hepatic
flow draining from an inferior right hepatic vein (IRHV) into the inferior vena cava (IVC) thorough an
intrahepatic portal venous and venovenous shunt. Access between the main hepatic veins and IVC was
impossible, but cannulation between the IRHV and IVC was achieved. Because of the venovenous con-
nection between the main hepatic vein and the IRHV, metallic stents were placed into two IRHVs to de-
crease congestion in the hepatic venous outflow. After stent placement followed by balloon expansion,
the gradient pressure between the hepatic vein and IVC improved remarkably. The ascites and lower

leg edema improved postoperatively, and long-term stent patency (6 years) was achieved.
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Introduction
Budd-Chiari syndrome (BCS) is a rare disease induced by
hepatic venous outflow tract obstruction and character-
ized by the classic triad of hepatomegaly, ascites, and ab-
dominal pain. Without proper treatment, BCS may pro-
gress to portal hypertension, cirrhosis, and liver failure.
Herein, we report a case of BCS with ascites and lower
leg edema due to obstruction of the main hepatic vein;
the patient was treated with endovascular stenting of the
inferior right hepatic vein (IRHV) that resulted in long-

term patency and improved symptoms.

Case Presentation
A Japanese man in his 20s was referred to our hospital
with a two-month history of abdominal fullness and leg

edema. The patient reported a medical history of child-

hood asthma and Graves’ disease. Abdominal computed
tomography (CT) revealed massive ascites (Fig. 1a) and
ostial block of all three main hepatic veins (Fig. 1b). CT
also showed comma-shaped intrahepatic venovenous col-
lateral between the hepatic veins and hypertrophy of the
caudate lobe (Fig. 1c). CT screening confirmed the ab-
sence of abdominal tumors and abscesses. Angiographic
evaluation performed at the referring hospital demon-
strated dilated porto-venous shunt and complete ostial
obstruction of the main hepatic veins. However, because
cannulation into a hepatic vein via the inferior vena cava
(IVC) could not be performed, additional treatment for
hepatic vein stenosis was impossible. Esophagogastro-
duodenoscopy indicated esophageal varices (LiF1CbRCO)
and mild portal hypertensive gastropathy. These findings

led to a diagnosis of primary Budd-Chiari syndrome
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Fig. 1 Abdominal CT demonstrated massive ascites (a), ostial occlusion of all three main hepatic veins (b), and de-

velopment of a comma-shaped intrahepatic veno-venous shunt (c).

Fig. 2 a. Angiography showed that portal blood flow drained into the hepatic veins via an intrahepatic porto-venous shunt.
b. The main hepatic veins had no direct connection with the IVC, but they were connected with an IRHV through an in-
trahepatic veno-venous shunt, and liver flow finally drained into the IVC. (HV: hepatic vein, IRHV: inferior right he-

patic vein, VVS: veno-venous shunt)

c. Because of obstruction of the main hepatic veins, cannulation of the main hepatic veins with the IVC was impossible.

Venography suggested that all liver outflow was maintained by the IRHV via the intrahepatic veno-venous shunt
alone. (HV: hepatic vein, IRHV: inferior right hepatic vein, IVC: inferior vena cava, VVS: veno-venous shunt)
d. Metallic stents were placed into each IRHV, and hepatic vein outflow improved.

(BCS). Diuretic agents (flosemide [60 mg/day], spiro-
nolactone [75 mg/day]) and a beta-blocker (propranolol
hydrochloride [30 mg/day]) were prescribed for the as-
cites but failed to provide relief. The patient was then re-
ferred to our department for further evaluation and treat-
ment.

His general condition was poor because of the massive
ascites accompanied by continuous abdominal fullness
and loss of appetite. Angioplasty was scheduled, and
stents were placed in the stenotic hepatic veins under an-
giography. To avoid potential complications due to the
massive ascites, we did not attempt the percutaneous
transhepatic approach. Angiography showed hepatopetal
portal blood flow draining into the hepatic veins via an

intrahepatic porto-venous shunt (Fig. 2a). Furthermore,
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the main hepatic veins had no direct connection with the
IVC, but they were connected to the IRHV through an
intrahepatic veno-venous shunt, with liver flow finally
draining into the IVC (Fig. 2b). Cannulation of two
IRHVs was achieved via IVC; however, cannulation of
the main hepatic veins to the IVC was impossible be-
cause of ostial obstruction of the main hepatic veins.
Venography suggested that all liver outflow was main-
tained by the IRHVs via the intrahepatic veno-venous
shunt alone (Fig. 2c). Due to a lack of access between the
ostial main hepatic veins and the IVC, we decided to
place three metallic stents into two patent IRHVs (Fig. 2
d). The first, a non-covered stent (E-Luminexx® Vascular
Stent, 12 mm X 60 mm, Bard Peripheral Vascular, Tempe,

AZ, USA) was inserted into the cranial side, after which,
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Fig. 3 Follow-up abdominal CT after 6 years of treatment
confirmed stent patency and no ascites.

two non-covered stents (E-Luminexx® Vascular Stent, 12
mm X100 mm and 12 mm X40 mm) were inserted into
the caudal IRHV. Stents were expended using balloon in-
flation device (Mustang” Balloon Dilatation Catheter, 8
mm X 40 mm). After stent placement and balloon expan-
sion, the pressure gradient between the hepatic vein and
the IVC improved remarkably from 24.5cm H.O to 3.5
cm H,O. Thereafter, the patient’s general condition re-
mained stable, and he was discharged nine days later.
His ascites and lower leg edema resolved postoperatively
over the ensuing weeks, and long-term stent patency (6
years) was maintained by anticoagulant therapy with a 5
mg warfarin (Fig. 3). Although his initial Laboratory tests
revealed mildly elevated bilirubin and thrombocytopenia,
most recent laboratory tests revealed normal liver func-

tion and platelet count after treatment (Table 1).

Discussion

BCS is characterized by obstruction of the hepatic venous
outflow tract at any level between the small hepatic
veins and the junction of the IVC with the right atrium.
Outflow obstruction caused by hepatic veno-occlusive
disease or cardiac disorders precludes a diagnosis of
BCS'"”. The Japanese Ministry of Health and Welfare Re-
search Committee on Aberrant Portal Blood Flow® reports
an estimated prevalence of BCS in Japan of about 2.4 per
million inhabitants, with a mean age at diagnosis of 42
and a female to male ratio of 0.7°. However, a recent re-
port on a European cohort indicates a ratio of closer to
1%

BCS is classified as primary or secondary according to
its etiology, with that of primary BCS being obstruction
of the hepatic venous outflow tract by an endoluminal

venous lesion (i.e. a thrombus or a web). A definite cause
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Table 1 Serum TB, Alb, AST, ALT, yGTP levels
and PLT count during the patient’s
clinical course

Pre 7 days 6 years

TB (mg/dL) 2.7 1.6 14
Alb (g/dL) 43 45 49
AST (U/L) 35 44 23
ALT (U/L) 28 50 22
YGTP (U/L) 169 184 30
PLT (x104/uL) 114 162 227

can be determined in most patients, usually abnormal
angiogenesis, hypercoagulation, or myeloproliferative
neoplasms (MPNs)*, with MPNs reportedly being the
most common cause. Approximately 58% of BCS patients
with MPNs have a clonal mutation in JAK2 tyrosine
kinase (JAK2V617F), which increases the risk of thrombo-
sis’. BCS patients are at risk for latent MPNs, so they
should be carefully monitored for the subsequent devel-
opment of overt MPNs. Protein C, Protein S, and an-
tithrombin III (AT III) deficiencies are also reported to be
associated with the etiology of BCS*, and such deficien-
cies have been reported in 31.8%, 18.2%, and 22.7% of
BCS patients, respectively’. Hyperhomocysteinemia, par-
oxysmal nocturnal hemoglobinuria, and Behget's syn-
drome are also reported to cause primary BCS®, and be-
cause these underlying prothrombotic conditions are ob-
served in at least 75% of patients with primary BCS", the
presence of hypercoagulability should always be consid-
ered likely in BCS patients. The etiology of secondary
BCS is hepatic venous outflow obstruction caused by a
lesion outside the venous system, including tumor inva-
sion into the lumen, and extrinsic compression by a tu-
mor, abscess, cyst or trauma'"*".

BCS has been classified by Sugiura et al.” into four
types according to the mode of obstruction in the IVC
and hepatic veins. According to this classification, type Ia
is a relatively thin obstruction of the IVC with at least
one patent hepatic vein, while type Ib involves obstruc-
tion of all three hepatic veins. Type II is a broad obstruc-
tion of the IVC (length of obstruction: from half to sev-
eral vertebrae) with obstruction of all three hepatic veins;
type III is a relatively thin obstruction and narrowing of
the IVC with obstruction of all three hepatic veins; and
type IV is a hepatic vein obstruction without obstruction
of the IVC™". Asian and Western patients with BCS show
different characteristics, with obstruction at the level of
the hepatic veins being more common among Asians and

incidence comparable between men and women. Among
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Westerners, obstruction of the terminal IVC occurs more
commonly and is observed more frequently in women’.
Based on angiographic findings showing only hepatic
vein occlusion, our patient’s diagnosis was primary BCS
with a Sugiura classification of type IV".

A step-wise treatment strategy for BCS has been
widely adopted in the West", yielding an excellent 5-year
survival rate of 89%". The major options of step-wise
treatment include initial anticoagulation therapy, fol-
lowed by angioplasty/stenting/thrombolysis, transjugu-
lar intrahepatic portosystemic shunting (TIPS), or ortho-
topic liver transplantation (OLT). All patients receive the
initial anticoagulant therapy, and if that fails, the next
option is selected according to the treatment strategy. An-
ticoagulation therapy is very important because, as men-
tioned above, the etiology of BCS is closely associated
with the hypercoagulable state. Angioplasty, stent place-
ment, or TIPS is indicated in the absence of response to
the initial therapy. Several reports have confirmed the ef-
fectiveness of angioplasty and stent placement in BCS
treatment. Zhang et al.” reported that in 97 patients with
112 stents (90 IVC stents, 22 hepatic vein stents), 96.7% of
the IVC stents and 90.9% of the hepatic vein stents re-
mained patent during 5 years of follow-up. Fisher et al.”
demonstrated the superiority of angioplasty over shunt
surgery in terms of mortality, although no difference in
patency rate was observed. Angioplasty or stenting re-
mains a potentially valuable treatment for BCS subtypes
with short-length venous stenosis of the hepatic vein or
IVC, and because the benefits are potentially significant,
investigation of patient suitability for this approach is
highly recommended”. Generally, shunt surgery is indi-
cated for failure of angioplasty combined with stenting
and severe portal hypertension-related complications.
TIPS has gradually become prevalent worldwide and has
largely replaced surgical shunts in treating patients with
BCS®. Covered stents can prolong the patency of TIPS®. A
multi-center study providing long-term data on 133 pa-
tients treated with TIPS showed a technical success rate
of 93% and a 10-year survival rate 69%". OLT is the final
option when TIPS or surgical intervention is ineffective,
although a direct surgical approach whereby the oc-
cluded hepatic veins are reopened and the occluded IVC
is reconstructed has also been reported to be effective.
According to Kuniyoshi et al.”, direct reopening of the
occluded hepatic veins is useful in improving hepatic
function and decreasing portal pressure, as reflected in
the disappearance of esophageal varices.

This step-wise strategy is essentially the ideal one for
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BCS patients, but the final choice of therapy should al-
ways be left to the specialists in charge".

Draining the posterior segment of the right lobe di-
rectly into the IVC, an IRHV is the most common variant
of the hepatic veins”. The presence of a thick IRHV is as-
sociated with a smaller RHV. Sharma et al* demon-
strated that the mean diameter of the RHV was signifi-
cantly smaller in patients with an IRHV than in patients
without one, and that the diameter of the RHV decreased
as the number of IRHVs increased. Makuuchi et al.” re-
ported that hepatic veins communicate with enlarged
IRHVs in BCS patients, suggesting that IRHVs are the
main means of drainage of the right lobe of the liver
through their communication with the hepatic veins. In
BCS patients with main hepatic vein obstruction, IRHVs
contribute significantly to drainage from the hepatic flow
into the systemic circulation™™.

Our patient was diagnosed with primary BCS with a
Sugiura classification” of type IV on the basis of angiog-
raphic findings showing occlusion of the main hepatic
vein only. Stent placement into the IRHV was effective in
diminishing the patient’s ascites and improving his qual-
ity of life despite incomplete cannulation into the main
hepatic veins. With intrahepatic veno-venous shunt with
IRHVs and the main hepatic veins, IRHV stenting im-
proved the patient’s general condition.

Endovascular decompression therapy with stenting,
angioplasty, and TIPS contributes to significant recovery
of hepatic function and portal hypertension-related
symptoms, and it is clearly associated with good survival
rates in patients with BCS. Such therapeutic intervention
to improve hepatic hemodynamics should be strongly en-

couraged in patients with symptomatic BCS.

Conclusion
We treated a patient with BCS whose symptoms were al-
leviated by stent placement into an IRHV. In patients
with symptomatic BCS, aggressive therapeutic interven-
tion is needed in consideration of the hepatic hemody-
namics. IRHV stent placement is a good BCS manage-
ment option in cases where cannulation of the main he-

patic veins is impossible.
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