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Budd-Chiari syndrome is a heterogeneous group of disorders char-
acterized by hepatic venous outflow obstruction that involves one or 
more draining hepatic veins. Its occurrence in populations in the west-
ern hemisphere is commonly associated with hypercoagulative states. 
Clinical manifestations in many cases are nonspecific, and imaging 
may be critical for early diagnosis of venous obstruction and accu-
rate assessment of the extent of disease. If Budd-Chiari syndrome is 
not treated promptly and appropriately, the outcome may be dismal. 
Comprehensive imaging evaluations, in combination with pathologic 
analyses and clinical testing, are essential for determining the severity 
of disease, stratifying risk, selecting the appropriate therapy, and objec-
tively assessing the response. The main goal of treatment is to alleviate 
hepatic congestion, thereby improving hepatocyte function and allow-
ing resolution of portal hypertension. Various medical, endovascular, 
and surgical treatment options are available. Percutaneous and endo-
vascular procedures, when performed in properly selected patients, 
may be more effective than medical treatment methods for preserving 
liver function and arresting disease progression in the long term. In 
addition, such procedures are associated with lower morbidity and 
mortality than are open surgical techniques.
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Diagnostic and In-
terventional Radiol-
ogy for Budd-Chiari 
Syndrome1

LEARNING 
OBJECTIVES 
FOR TEST 1
After reading this  
article and taking  
the test, the reader  

will be able to:

Describe the  ■

pathophysiologic 
and histopathologic 
changes of Budd-
Chiari syndrome.

Recognize the  ■

indications for a 
particular method of 
treatment in patients 
with this syndrome.

Explain how a  ■

transjugular intrahe-
patic portosystemic 
shunt works to treat 
Budd-Chiari syn-
drome.

Abbreviations: IVC = inferior vena cava, TIPS = transjugular intrahepatic portosystemic shunt
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Introduction
Budd-Chiari syndrome is a heterogeneous group 
of disorders characterized by hepatic venous 
outflow obstruction at the level of the hepatic 
veins, the inferior vena cava (IVC), or the right 
atrium (1). Budd-Chiari syndrome is not a pri-
mary condition of the liver parenchyma; it is the 
result of partial or complete obstruction of he-
patic venous outflow.

Hepatic venous outflow obstruction increases 
hepatic sinusoidal pressure. The increased pressure 
results in portal hypertension, liver congestion, 
and decreased liver perfusion. Liver congestion 
causes hepatocyte dysfunction, which may pro-
gress to hepatocyte necrosis and hepatic fibrosis 
and cirrhosis. Budd-Chiari syndrome is a patho-
logic disorder with multiple causes. In the western 
hemisphere, most patients in whom this syndrome 
develops have an underlying condition that predis-
poses them to thrombosis. Membranous weblike 
obstruction of the hepatic vein or IVC, and malig-
nant tumors that obstruct hepatic venous outflow, 
may lead to Budd-Chiari syndrome.

The manifestations range from mild symptoms 
to fulminant acute liver failure to chronic disease 
(2,3). The patient’s symptoms and signs at clini-
cal presentation depend on the extension and 
acuteness of hepatic venous obstruction and the 
adequacy of the remaining primary and collateral 
venous outflow (4,5).

Clinical and imaging evaluations and histo-
logic analyses of liver biopsy specimens obtained 
in patients in whom the presence of Budd-Chiari 
syndrome is suspected play an important role in 
the detection and classification of the disease, 
helping guide case management at presentation 
and providing valuable information at post-treat-
ment follow-up.

Medical treatment of Budd-Chiari syndrome, 
which includes anticoagulant therapy to prevent 
recurrence and extension of thrombosis, along 
with other measures to control ascites and gas-
trointestinal bleeding, may alleviate patients’ 
symptoms temporarily but is associated with poor 
long-term outcomes (6–8). Surgical treatments of 
Budd-Chiari syndrome involve either the creation 
of a portosystemic shunt or liver transplanta-
tion. Transplantation is reserved for patients with 
advanced hepatocellular dysfunction, and its 
feasibility depends on the availability of a donor. 
Surgical creation of portosystemic shunts, with 
the exception of the mesoatrial shunt, provides 
partial decompression of the portal venous sys-
tem (7,9,10). By contrast, percutaneous interven-

tions can help restore hepatic venous outflow in 
selected patients, leading to resolution of liver 
congestion, improving liver function, and arrest-
ing hepatic destruction, with a lower mortality 
than that incurred by surgical procedures.

Etiology and  
Clinical Manifestations

In approximately 75% of patients, a hematologic 
abnormality or a cause of thrombotic diathesis 
can be identified that predisposes the patient to 
the occurrence of Budd-Chiari syndrome. The 
presence of multiple causes in the same patient 
has been reported (11). Hematologic diseases, 
especially myeloproliferative disorders, are the 
most common cause, and it has been suggested 
that patients with idiopathic Budd-Chiari syn-
drome may have an underlying myeloproliferative 
disorder (12). Causes of thrombotic diathesis that 
have been associated with Budd-Chiari syndrome 
include paroxysmal nocturnal hemoglobinuria, 
antiphospholipid syndrome, inherited deficiencies 
of proteins C and S and antithrombin III, factor 
V Leiden mutation, prothrombin gene mutation, 
methylene tetrahydrofolate reductase mutation, 
use of oral contraceptives, pregnancy, and imme-
diate postpartum status (2,6,11,13–24).

Metastatic invasion of the hepatic vein, IVC, 
or right atrium and primary tumor occurrence in 
the kidney, liver, adrenal gland, IVC, or heart are 
less frequent causes of Budd-Chiari syndrome 
(25–28). Membranous weblike obstruction of the 
hepatic vein or IVC is a more prevalent cause of 
hepatic venous outflow obstruction in the Asian 
population (29). Membranous webs of the he-
patic vein or IVC may be congenital or represent 
sequelae of thrombosis (30,31).

Budd-Chiari syndrome commonly occurs in 
women and young adults (32,33). The clinical 
manifestations of Budd-Chiari syndrome de-
pend on both the extension and the acuteness of 
the venous outflow obstruction. The severity of 
symptoms and liver dysfunction depends on the 
efficacy of the remaining primary hepatic venous 
outflow and the development of venous collateral 
circulation (4,5). The clinical manifestations at 
patient presentation range from mild symptoms 
to signs of fulminant liver failure (2,3). The du-
ration of symptoms, severity of manifestations, 
and rate of disease progression have been used to 
differentiate among fulminant, acute, subacute, 
and chronic forms of Budd-Chiari syndrome 
(5,9,19,34,35). Some patients with a chronic 
form may experience an acute exacerbation (36). 
The subacute form, which manifests with por-
tal hypertension, ascites, and liver failure with 
varying degrees of severity, is the most common. 
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Figure 2. Photomicrograph (original magnification, 
×40; hematoxylin-eosin stain) of a transjugular liver 
biopsy specimen from a 27-year-old woman with acute 
Budd-Chiari syndrome shows sinusoidal dilatation and 
clustering of red blood cells in the sinusoidal spaces 
around the hepatic vein, findings indicative of conges-
tion in the perivenular zone.

Jaundice and encephalopathy are more common 
in fulminant and acute forms of the syndrome, 
and splenomegaly and esophageal and gastric 
varices are predominant in the chronic form.

Pathophysiology
Inability of blood flow to drain from the liver 
leads to increased sinusoidal pressure and he-
patic congestion. The obstruction of hepatopetal 
portal venous flow causes portal hypertension. 
The ensuing venous stasis increases the sinu-
soidal pressure, leading to a reduction of portal 
perfusion (6). The decreased hepatic perfusion 
and resultant congestion cause ischemic injury 
to liver cells that culminates in the development 
of hepatocyte necrosis in the perivenular zones 

(37,38). Hepatocyte necrosis is followed by pro-
gressive fibrosis, nodular regenerative hyperpla-
sia, and ultimately liver cirrhosis.

In chronic cases, the development of bridging 
intrahepatic and capsular venovenous collateral 
vessels may permit the egress of venous flow (39). 
If sinusoidal pressure is not reduced and hepatic 
congestion is not relieved by the development of 
portal venous collaterals or the creation of por-
tosystemic shunts, Budd-Chiari syndrome pro-
gresses to eventual liver failure (6,32).

Pathologic Features
In the early phase of disease, hepatic venous 
congestion begins around the hepatic veins, in 
the centrilobular or perivenular zone (4,23). 
The cord–sinusoid architecture is preserved, 
but there is sinusoidal dilatation, and red blood 
cells are clustered in the sinusoids and the 
Disse space (perisinusoidal zone) (40,41). The 
process then extends to the middle zone and, 
from there, to the periportal zone of the hepatic 
lobule (23) (Figs 1, 2). In severely congested ar-
eas, there is a decrease in liver perfusion, which 
results in anoxic damage and necrosis of hepato-
cytes. Necrosis occurs with a zonal distribution 
pattern, starting in the perivenular zone. De-
pending on whether only hepatic veins or both 
hepatic and portal veins are obstructed, necrosis 
of contiguous liver cells may span adjacent lob-
ules in a central-to-central or central-to-portal 
fashion. Later, necrotic hepatocytes are replaced 
by fibrosis, which begins with the proliferation 
of Ito cells in the perivenular and perisinusoidal  
zones. Bridging fibrosis is seen in a veno-
venous “reversed-lobulation” pattern or a por-
tovenous or portoportal distribution (42).

Figure 1. Photomicrograph (original 
magnification, ×25; hematoxylin-eosin 
stain) shows a liver specimen obtained at 
transjugular biopsy before transjugular 
intrahepatic portosystemic shunt (TIPS) 
creation in a 43-year-old woman with 
Budd-Chiari syndrome. The specimen 
contains areas of hepatic congestion (HC), 
necrosis (N) characterized by poorly 
stained and mummified hepatocytes with 
lysed nuclei, sinusoidal dilatation (SD), 
and clustering of red blood cells in the 
sinusoidal spaces around the hepatic vein 
(HV), in the perivenular zone.

Teaching
Point
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Figures 3, 4. US and CT features of Budd-Chiari syndrome. (3a) Gray-scale US image obtained in a 55-year-old 
woman shows a globally enlarged liver and heterogeneity of the hepatic parenchyma. (3b) Contrast material–enhanced 
abdominal CT image shows ascites and stronger enhancement in the caudate lobe and central portion of the liver 
parenchyma than in the periphery. (4a, 4b) Contrast-enhanced abdominal CT images obtained in a 30-year-old 
woman (4a at a higher level than 4b) show patchy enhancement of the liver parenchyma, hypertrophy of the left he-
patic lobe, and thrombosis of the hepatic veins and IVC (arrow).

also plays an important role in the detection and 
classification of disease by enabling the correla-
tion of anatomic changes with the duration of the 
pathologic process.

Duplex Doppler ultrasonography (US) is a 
useful method for detecting Budd-Chiari syn-
drome because it allows easy assessment of 
hepatic venous flow and detection of hepatic 
parenchymal heterogeneity (46–48). Computed 
tomography (CT) and magnetic resonance (MR) 
imaging also can depict hepatic venous flow or 
thrombosis and IVC compression or occlusion 
(Figs 3, 4).

In the presence of acute disease, the imaging 
features correspond with histologic findings of 
liver congestion and edema. The liver is globally 
enlarged, with lower attenuation on CT images, 
decreased signal intensity on T1-weighted MR 
images, and heterogeneously increased signal 
intensity on T2-weighted MR images, predomi-
nantly in the periphery (49). Differential contrast 

Multiple obstructions of hepatic venous out-
flow often occur asynchronously, causing vari-
ous degrees of liver injury in different hepatic 
regions (43).

In patients with long-standing Budd-Chiari 
syndrome, florid cirrhosis occurs with nodular 
regeneration and reduced hepatic parenchymal 
volume. Large regenerative nodules may develop 
in response to focal losses of portal perfusion 
and compensatory increases in hepatic arterial 
flow (44,45).

Imaging Characteristics
Budd-Chiari syndrome has variable imaging 
features. Hepatic vein or IVC thrombosis, with 
resultant changes in liver morphology and en-
hancement patterns, venous collaterals, varices, 
and ascites may be directly observed. Imaging 



www.manaraa.com

RG ■ Volume 29 • Number 3 Cura et al 673

Figure 5. Contrast-enhanced helical CT images from late hepatic arterial phase imaging in a 47-year-old man 
with Budd-Chiari syndrome show multiple regenerative nodules with marked homogeneous enhancement and, 
in a, ascites.

which results in decreased T1- and T2-weighted 
signal intensity at unenhanced MR imaging and 
in delayed enhancement in contrast-enhanced 
studies (39,49,54). Intrahepatic and subcapsular 
collateral veins are well developed and easily ap-
preciated in the chronic disease phase. Hypertro-
phy of the caudate lobe, irregularities of the liver 
contour, and regenerative nodules are promi-
nent features of chronic Budd-Chiari syndrome 
(51,55,56) (Fig 5).

Liver Biopsies
Consecutive liver biopsies in patients with Budd-
Chiari syndrome are useful for assessing the 
severity of disease (congestion, necrosis, fibro-
sis, and regenerative nodules) and determining 
whether it has progressed after venous decom-
pression procedures. Because of the inhomoge-
neous distribution of disease in the liver, a single 
biopsy result is less significant than the trend of 
histopathologic changes seen in consecutive liver 
biopsy specimens (57). Specimens obtained after 
adequate treatment (treatment that restores suf-
ficient liver venous outflow) may exhibit improve-
ment in, or total resolution of, liver congestion.

Many patients with Budd-Chiari syndrome 
are undergoing anticoagulant therapy or have 
perihepatic ascites, conditions that are relative 
contraindications for percutaneous liver biopsy. 
Transjugular liver biopsy is safer in this group of 
patients. Venographic and hemodynamic evalua-
tions of affected areas of the liver may be carried 
out at the same time. A transcaval approach may 
be used in transjugular liver biopsy when the he-
patic vein is not patent (Fig 6).

enhancement between central and peripheral 
areas of liver parenchyma is a feature of acute 
Budd-Chiari syndrome (Fig 4). The more edema-
tous and congested peripheral regions demon-
strate decreased contrast enhancement, whereas 
stronger enhancement is seen in the central 
parenchyma. After the administration of contrast 
material, increased enhancement is seen in areas 
of venous drainage that are less affected, such as 
the caudate lobe (39,50,51).

The development of intra- and extrahepatic 
collateral veins in subacute Budd-Chiari syn-
drome permits the egress of venous flow, produc-
ing a more homogeneous enhancement pattern 
with persistent signs of edema (52,53).

In chronic Budd-Chiari syndrome, there is 
atrophy of the affected portions of the liver, and 
the parenchymal edema is replaced by fibrosis, 

Figure 6. Trans-
caval transjugular 
liver biopsy in a 
29-year-old woman 
with Budd-Chiari 
syndrome after TIPS 
creation. Spot image 
shows an automated 
core needle (arrow) 
before the outer cut-
ting cannula was fired 
over the slotted stylet 
to collect a tissue 
sample. Three passes 
were made with the 
needle to ensure col-
lection of an adequate 
amount of hepatic 
tissue and a represen-
tative specimen.

Teaching
Point
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Figure 7. (a) Cavogram obtained before TIPS creation in a 24-year-old woman with Budd-Chiari syndrome and 
a history of oral contraceptive use depicts a reversible intrahepatic IVC stenosis (*). The presence of perilumbar and 
azygos collateral veins (arrows) is indicative of hemodynamically significant caval narrowing. (b) Cavogram obtained 
2 months after TIPS creation shows resolution of the intrahepatic IVC stenosis and decompression of venous out-
flow, findings that correlated with a decrease in the portosystemic gradient from 20 to 6 mm Hg. (c, d) Compari-
son of photomicrographs (original magnification, ×20; hematoxylin-eosin stain) of liver biopsy specimens obtained 
before (c) and 2 months after (d) TIPS creation shows posttreatment resolution of perivenular congestion with 
residual sinusoidal dilatation.

Disease Outcomes
Unless hepatic congestion is relieved, the disease 
process in Budd-Chiari syndrome eventually leads 
to liver failure and death (32). Progressive hepatic 
decompensation and fibrosis are expected in pa-
tients with liver congestion (35). However, a work-
ing portosystemic shunt corrects hemodynamic 
abnormalities, allowing venous decompression, 
relief of liver congestion, and reversal of liver dam-
age, with resultant improvements in liver function, 
quality of life, and survival (23,35) (Fig 7c, 7d).

Treatment Options
The primary goal of treatment is the resolution of 
hepatic congestion in order to improve liver per-
fusion and preserve functioning hepatocytes.

The available therapies for Budd-Chiari syn-
drome are diverse, and factors that influence the 
prognosis should be considered when stratifying 
risks and selecting a therapy (36,58). The selec-
tion of a specific treatment method is directed by 
whether the predominant manifestation is liver 
failure or portal hypertension. It also depends on 
the potential for parenchymal recovery, the surgi-
cal risk, and the availability of a liver donor (43).

Tests of Metabolic Function
Serum markers of liver function correlate with 
hepatocyte function. Liver function tests are use-
ful to evaluate disease progression and the effect 
of therapy. An improvement in liver congestion 
correlates with a recovery in hepatocyte function. 
Normalization of albumin and bilirubin values 
indicates an improvement in liver synthetic and 
excretory functions.

IVC Involvement
IVC stenosis and occlusion secondary to liver 
congestion and compensatory caudate lobe 
hypertrophy are common in Budd-Chiari syn-
drome. Cavograms in patients with the syndrome 
commonly demonstrate stenosis of the intrahe-
patic segment of the IVC. The presence of collat-
eral cavocaval circulation is an indication of the 
effect of stenosis on caval hemodynamics (23). 
IVC stenosis is reversible and may resolve when 
hepatic congestion has been relieved by success-
ful venous decompression (Fig 7).

Teaching
Point

Teaching
Point
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failure or advanced liver cirrhosis. However, be-
cause of the limited number of liver donors and 
the need for timely intervention, shunt creation is 
more often performed.

Recanalization of stenotic or occluded hepatic 
veins to restore venous outflow is the initial pro-
cedure of choice. Patent hepatic vein segments 
with central and focal stenosis or occlusion are 
best treated with angioplasty, stent placement, 
or both (61). Various approaches may be used to 
access the hepatic veins. Transjugular catheteriza-
tion is attempted first. If the stenotic or occluded 
hepatic vein cannot be crossed by using a trans- 
jugular approach, a US-guided transhepatic nee-
dle puncture of a patent segment of the hepatic 
vein is performed to obtain access. A wire is in-
serted at the transhepatic access site, used to pen-
etrate the venous obstruction, and then snared 
and pulled out through the jugular venous access 
(62). Angioplasty and stent placement then may 
be performed via the jugular vein to avoid enlarg-
ing the site of liver capsule puncture (Figs 8–10). 

Medical management of Budd-Chiari syn-
drome may be offered to patients with mild 
symptoms and no evidence of liver necrosis (12). 
It consists of control of ascites, prevention of 
further venous thrombosis, and management of 
any underlying condition. Ascites is treated with 
a low sodium intake, spironolactone, and furo-
semide. Large-volume paracentesis with albumin 
infusion is reserved for cases of refractory ascites 
(59). Anticoagulant therapy is accomplished with 
the administration of intravenous heparin initially 
and then with oral warfarin or subcutaneous low-
molecular-weight heparin. Medical treatment has 
been considered ineffective in most patients and 
is associated with poor long-term results (6–8). It 
may control patients’ symptoms temporarily, but 
it fails to arrest the progression of disease.

The development of other treatment options, 
such as portosystemic shunt creation and liver 
transplantation, has expanded the therapeutic 
algorithm. Liver transplantation may reverse cer-
tain underlying inborn errors of metabolism (eg, 
antithrombin III deficiency) (60) and may be the 
treatment of choice in cases of fulminant liver 

Figure 8. (a, b) Initial venograms obtained in a 33-year-old woman with Budd-Chiari syndrome due to a factor 
V Leiden genetic mutation and with abdominal pain show occlusion of the right hepatic vein and spiderweblike in-
trahepatic venous collaterals. (c) Transcaval CO2 wedge venogram shows an intrahepatic collateral vein draining into 
the middle hepatic vein. (d) Venogram obtained with selective catheterization of the middle hepatic vein shows ostial 
stenosis and collateral veins.



www.manaraa.com

676 May-June 2009 radiographics.rsnajnls.org

Figure 9. Hepatic vein stenosis 
in a 35-year-old woman with ab-
dominal pain and ascites due to 
Budd-Chiari syndrome after liver 
transplantation. Because of its se-
verity, the stenosis could not be 
crossed via the jugular vein and had 
to be accessed percutaneously with 
a transhepatic approach. Hepatic 
venograms show the insertion of a 
21-gauge needle into the hepatic 
vein (a), the absence of contrast ma-
terial reflux into the IVC (b), subse-
quent retrograde access toward the 
IVC (c), deployment of a balloon-
expandable stent (d), and emboliza-
tion of the hepatic needle tract with 
a gelatin sponge slurry (e).

Local pharmacologic thrombolysis, in com-
bination with mechanical thrombolysis, is use-
ful for treating acute or subacute thrombosis 

of the hepatic vein and IVC. A local infusion of 
thrombolytic agents is clearly beneficial if new 
thrombi form after interventional procedures 
have restored an appreciable amount of flow 
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Figure 11. Hepatic venograms obtained in a 33-year-old woman with Budd-Chiari syndrome after recent an-
gioplasty of the hepatic vein. In a, subacute thrombosis of the hepatic vein is depicted. After pharmacomechanical 
thrombolysis with a pulse-spray infusion of tissue plasminogen activator (b), repeat angioplasty of the ostial stenosis 
was performed and a stent (arrow in c) was placed in the vein.

Figure 10. Hepatic vein oc-
clusion in a 42-year-old man 
with ascites and abdominal pain 
due to Budd-Chiari syndrome. 
(a) Hepatic venogram shows 
the occluded vein (arrow), 
which could not be accessed 
via the jugular vein and had 
to be accessed percutaneously 
with a transhepatic approach. 
(b, c) Comparison of hepatic 
venograms obtained before (b) 
and after (c) angioplasty shows 
a posttreatment increase in the 
luminal diameter of the vein.

through the occluded hepatic veins (63) (Fig 
11). Focal stenoses of the hepatic vein and web-
like occlusions of the hepatic vein and the IVC 
respond well to angioplasty. Stents are reserved 

for use in cases in which there is significant re-
sidual or recurrent stenosis or occlusion after 
angioplasty.
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with a jugular or femoral approach. Percutaneous 
mechanical and pharmacologic methods of throm-
bolysis are effective for treating an associated caval 
thrombosis. Angioplasty of the IVC stenosis is per-
formed after successful thrombolysis, to minimize 
the risk of pulmonary embolization (64). If angio-
plasty fails, a caval stent is placed.

Caval stenosis secondary to liver congestion re-
solves after successful venous decompression pro-
cedures (Fig 7). By contrast, a primary IVC steno-
sis or occlusion that affects hepatic venous outflow 
must be addressed to improve the hepatic venous 
outflow. Angioplasty of the IVC may be performed 

Figure 12. TIPS creation for treatment of Budd-Chiari syndrome in a 53-year-old woman with 
a history of myelodysplastic syndrome. (a) Venogram shows an occluded right hepatic vein (ar-
row) and multiple intrahepatic collateral veins. (b, c) Portal venograms depict access to the portal 
vein (b) for creation of a TIPS (c). (d, e) US image (d) and venogram (e) show hepatic venous 
outflow via the TIPS into the IVC (arrow) and then without obstruction to the right atrium (RA).
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Figure 13. Recurrent stenosis in a 56-year-old 
woman with ascites after TIPS creation for treatment 
of Budd-Chiari syndrome. (a) Venogram depicts 
stenoses (arrows) of the TIPS lumen. (b) Venogram 
obtained after angioplasty demonstrates improved lu-
minal diameter and flow.

higher mortality (7,9,10). The presence of a sur-
gical shunt, especially one in which access to the 
splanchnic circulation has been accomplished 
by means of a direct connection with the portal 
vein, complicates liver transplantation and may 
increase blood loss and mortality (32,68).

The advantage of a TIPS over most surgically 
created portosystemic shunts in patients with 
Budd-Chiari syndrome is that the TIPS allows 
venous decompression irrespective of the pres-
ence of an IVC obstruction.

TIPS Revision
In patients with Budd-Chiari syndrome, TIPS 
dysfunction used to be fairly common (69–71). 
These patients’ hypercoagulability predisposes 
them to shunt thrombosis and occlusion. How-
ever, an overall improvement in TIPS patency 
with the use of expanded polytetrafluoroeth-
ylene (ePTFE)-coated stents has benefited 
patients with Budd-Chiari syndrome (64,72) 
(Fig 13). Better TIPS patency rates have been 
achieved in this group of hypercoagulable pa-
tients by using ePTFE-covered stents than by 
using bare stents (73).

Summary
Budd-Chiari syndrome is induced by hepatic ve-
nous outflow obstruction, which leads to progres-
sive sinusoidal congestion, centrilobular necrosis, 
fibrosis, and nodular regeneration. Percutaneous 
therapies performed in properly selected patients 
can help improve liver function and arrest hepatic 
destruction.
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Page 671 
Inability of blood flow to drain from the liver leads to increased sinusoidal pressure and hepatic 
congestion. The obstruction of hepatopetal portal venous flow causes portal hypertension. The 
ensuing venous stasis increases the sinusoidal pressure, leading to a reduction of portal perfusion. 
 
Page 673 
Consecutive liver biopsies in patients with Budd-Chiari syndrome are useful for assessing the severity 
of disease (congestion, necrosis, fibrosis, and regenerative nodules) and determining whether it has 
progressed after venous decompression procedures. Because of the inhomogeneous distribution of 
disease in the liver, a single biopsy result is less significant than the trend of histopathologic changes 
seen in consecutive liver biopsy specimens. Specimens obtained after adequate treatment (treatment 
that restores sufficient liver venous outflow) may exhibit improvement in, or total resolution of, liver 
congestion. 
 
Page 674 
IVC stenosis and occlusion secondary to liver congestion and compensatory caudate lobe hypertrophy 
are common in Budd-Chiari syndrome. 
 
Page  674 
The primary goal of treatment is the resolution of hepatic congestion in order to improve liver 
perfusion and preserve functioning hepatocytes. The available therapies in Budd-Chiari syndrome are 
diverse, and factors that influence the prognosis should be considered when stratifying risks and 
selecting a therapy. The selection of a specific treatment method is directed by whether the 
predominant manifestation is liver failure or portal hypertension. It also depends on the potential for 
parenchymal recovery, the surgical risk, and the availability of a liver donor. 
 
Page 679 
In patients in whom the hepatic vein cannot be recanalized or in whom recanalization produces 
inadequate liver decongestion, TIPS creation is a good alternative method for relieving liver 
congestion, with lower mortality and morbidity than those associated with open surgical procedures. 
... Not only is the procedure less invasive than open surgery, but a TIPS also has the advantage over 
side-to-side portocaval, mesocaval, and splenorenal portosystemic shunts because it bypasses the 
caval stenosis. Like a mesoatrial shunt, a TIPS provides venous decompression by allowing outflow 
into the suprahepatic IVC, at a site proximal to the intrahepatic stenosis. 
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