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of disease. We suggest that the early symptoms of this dis-
ease should be taken into account more seriously in differ-
ential diagnosis. Balloon angioplasty seems to be a more ef-
ficient method for treatment of BCS. 
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 Introduction  

 Budd-Chiari syndrome (BCS) is characterized by a 
group of uncommon varied disorders defined by hepatic 
venous outflow obstruction at the level of the hepatic ve-
nules, large hepatic veins, inferior vena cava, or right 
atrium  [1] . This syndrome occurs in 1/100,000 of the 
general population  [2] . There is some evidence that BCS 
is a result of acquired predisposing factor(s) affecting a 
susceptible individual with one or more underlying 
thrombophilic conditions  [3] . The presentations of BCS 
are as follows: hematological disorders, inherited throm-
botic diathesis, pregnancy and postpartum, web ob-
struction (as a presentation), use of oral contraceptives, 
chronic infections, chronic inflammatory diseases (as in 
Behçet’s disease), tumors and miscellaneous (trauma) 
and idiopathic (or unidentified) disorders  [2, 4, 5] . An 
underlying disorder can be identified in over 80% of pa-
tients with BCS  [6, 7] .
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 Abstract 
  Objective:  The aim of this study was to report common pre-
sentations of Budd-Chiari syndrome (BCS) and the early out-
come of different treatment methods in two tertiary hospi-
tals in Iran.  Subjects and Methods:  This case series study was 
performed on 21 patients (mean age: 42  8  13.09 years; 11 
male, 52.4%, and 10 female, 47.6%) admitted for treatment of 
BCS in two tertiary referral centers in Mashhad, Iran, be-
tween 2002 and 2008. All required data of signs, underlying 
etiology, treatment methods and in-hospital mortality were 
gathered from patients’ medical records.  Results:  Angio-
graphic and sonographic findings showed that the most fre-
quent isolated location of obstruction was the inferior vena 
cava (n = 12, 57.1%). No distinct underlying disease was found 
in 6 (28.6%) patients. Eleven (52.4%) patients had web ob-
struction and 4 patients had other related underlying dis-
eases. Treatment modalities consisted of medical follow-up 
in 12 (57.1%), angioplasty in 6 (28.6%), and surgery in 3 (14.3%) 
patients. Medical follow-up of 3 patients, 1 with angioplasty 
and 2 who had undergone surgery, disclosed that they had 
died before discharge from hospital.  Conclusion:  Higher age 
at diagnosis may reflect late diagnosis at an advanced stage 
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  Myeloproliferative disorders are the leading cause of 
BCS in Western countries, occurring in 20–53% of BCS 
patients  [2, 8] . Various types of medical therapy, such as 
transcatheter interventions, different kinds of open sur-
gery, and liver transplantation are considered for patients 
with BCS  [5, 9] . Based on our current experience, BCS 
will be one of the important health problems in Iran. Due 
to lack of sufficient data regarding a general overview of 
presentations of BCS, different treatment methods and 
in-hospital outcomes for patients with BCS in Iran, a ret-
rospective analysis of this syndrome was conducted for 
two tertiary hospitals in Iran.

  Subjects and Methods 

 This study was carried out on all patients admitted for treat-
ment of BCS in two tertiary referral centers, Imam Reza and 
Ghaem Hospitals, in Mashhad, Iran, between 2002 and 2008. The 
following data were obtained from the patients’ medical records: 
signs (ascites, esophageal varices, hepatomegaly, edema, icterus, 
abdominal pain, splenomegaly and encephalopathy); underlying 
etiology and presentations (hematological disorders, inherited 
thrombotic diathesis, pregnancy and postpartum, membranous 
webs, use of oral contraceptives, chronic infections, chronic in-
flammatory diseases, tumors) and idiopathic. 

  All the patients’ records showed a documented diagnosis of 
BCS based on clinical features, biochemical tests, sonography and 
angiography.

  Treatment methods included medical therapy (efforts to con-
trol the further development of ascites, the use of anticoagulation 
therapy to prevent further extension of the venous thrombosis, 
and treatment of detectable underlying causes), intravascular in-
terventions and different kinds of open surgery that were gath-
ered from the medical records of all patients. The data were ana-
lyzed using Mini-Tab (release 13, Minitab Inc., 2000, USA), with 
descriptive statistics (mean and standard deviation) being deter-
mined for all variables.

  Results 

 A total of 21 patients, 11 (52.4%) males and 10 (47.6%) 
females, were studied; mean age was 42  8  13.09 years 
(range: 28–69) ( table  1 ). The age distribution was  ! 30 
years: n = 4; 30–40 years: n = 6; 40–50 years: n = 9, and 
 1 50 years: n = 2.

  Nineteen (90.5%) patients presented with ascites, vari-
cose vein: n = 6 (28.6%), hepatomegaly: n = 8 (38.1%), 
edema: n = 14 (66.6%), abdominal pain: n = 5 (28.85%) 
and encephalopathy: n = 12 (57.1%). Obviously, some pa-
tients had more than one presenting symptom. Imaging 
(angiography and sonography) findings showed that the 

most frequently identified location of obstruction was the 
inferior vena cava, which occurred in 12 (57.1%) patients 
( table 1 ). 

  Our findings showed that 11 (52.4%) of the BCS pa-
tients had web obstruction. However, 6 (28.6%) of the pa-
tients were categorized with unidentified underlying dis-
ease or idiopathy. The underlying disease of the remain-
ing patients was as follows: Behçet’s disease: n = 2 (9.5%), 
hepatitis C: n = 1 (4.8%), leukemia: n = 1 (4.8%) ( table 1 ). 
Behçet’s disease was also found in 1 patient who had a 
web obstruction as the major cause of BCS.

  The chosen methods of treatment were medical ther-
apy: n = 12 (57.1%), angioplasty: n = 6 (28.6%), and sur-
gery: n = 3 (14.3%). In 9 patients with web obstruction as 
a cause of BCS, balloon angioplasty was successfully per-
formed in 6 (28.6%) and 3 (14.3%); others were referred 
for surgery because of thickening of the web lesions.

  Three patients with encephalopathy upon admission 
died before discharge from the hospital. One who had 
been admitted with acute liver failure and encephalopa-
thy died 5 days after successful angioplasty. In the surgi-
cal group, 2 with some degree of encephalopathy and liv-
er failure upon admission succumbed after surgery.

  Discussion 

 In this study, the mean age of patients diagnosed with 
BCS was 10 years older than that reported in India and 
Turkey  [4, 10] , which might be due to different causative 

Table 1.  Age and gender characteristics of the sample population, 
site of obstruction and causes of BCS

Age, years 42813.09
Gender

Male 11 (52.4%)
Female 10 (47.6%)

Site of obstruction
Isolated IVC 12 (57.1%)
Hepatic vein 6 (28.6%)
IVC and hepatic 3 (14.3%)

Presentation/underlying disease of BCS
Web 11 (52.4%)
Unidentified underlying disease 6 (28.6%)
Behçet’s disease 2 (9.5%)
Hepatitis C 1 (4.8%) 
Leukemia 1 (4.8%)

I VC = Inferior vena cava.
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factors or later diagnosis in Iran. The most frequent pre-
senting sign for Iranian patients with BCS was ascites, 
consistent with an Indian report  [10] , indicating that BCS 
should be suspected in patients with abrupt onset of asci-
tes and painful hepatomegaly and also massive ascites 
with liver function relatively preserved  [11] .

  Isolated inferior vena cava obstruction was the com-
monest disease in our study, consistent with a previous 
report  [4] . However, in more recent reports a combina-
tion of inferior vena cava and hepatic vein obstruction 
was the commonest type  [3] , which in our study was the 
second type. Longer duration of illness has been shown 
to be associated with inferior vena cava obstruction  [3, 
12]  and indicates a late diagnosis of BCS in Iran. 

  According to our experience, web obstructions are the 
most common presenting sign of BCS in Iranian patients, 
consistent with other reports from the East  [4, 13, 14] , but 
not in the Western hemisphere, where myeloproliferative 
disorders are the most prevalent underlying disease in 
BCS patients  [2, 8, 15] . It is often thought that membra-
nous lesions are congenital in origin; however, the mech-
anisms that result in their formation are not clear despite 
numerous epidemiological studies  [16] . The interesting 
point in this regard is that the higher number (n = 5) of 
older patients with web-based BCS is not consistent with 
the congenital formation of web obstructions. Until the 
present time, there are rare reports of BCS in children. 
Some investigators believe that formation of membra-
nous occlusions can occur during adulthood  [17] . 

  About 30% of Iranian patients with BCS remained un-
identified, consistent with another report from Turkey 
 [4] . Other researchers have reported an exact diagnosis of 
BCS for about 80%  [6, 7]  of patients, which clarifies the 
lower rate of exact diagnosis in Iran that might be due to 
medical and technical problems.

  Vasculitis is a major component of Behçet’s disease. 
Hepatic vein vasculitis, which occurs in patients with
Behçet’s disease, may cause BCS  [18] , which again, is not 
uncommon in Behçet’s disease patients  [19] . In patients 
with Behçet’s disease, BCS is often associated with infe-
rior vena cava as well as hepatic venous thrombosis  [19] , 
exactly the finding in our study: 2 of the patients with 
BCS in Iran had Behçet’s disease.

  Comorbidity of hepatitis C and BCS was observed in 
1 patient. We do not believe that hepatitis C can be a caus-
ative factor for the development of BCS, a view that may 
be corroborated by an investigation of the causes of BCS 
by Mesa  [20] , who also reported a co-infection of hepati-
tis C in a patient with BCS, but did not conclude that 
hepatitis C was a causative factor of BCS  [21] .

  Interventional therapy or radical resection of web le-
sions is now an accepted method  [6] . Percutaneous trans-
luminal angioplasty is another safe and useful method 
for the management of BCS due to membranous obstruc-
tion of the hepatic portion of the inferior vena cava or
the hepatic veins  [22] . In our study, 6 patients with BCS 
caused by web obstruction were successfully treated with 
balloon angioplasty. Perhaps new interventional trans-
catheter methods that are minimally invasive will replace 
surgical techniques.

  If BCS is not treated punctually and properly, the out-
come may be fatal  [23] . Seven of 21 (33%) patients died in 
hospital before discharge. The observed 33% death rate of 
our patients in the hospital before discharge is a very high 
rate of mortality. However, others have reported higher 
survival rates for BCS: 87% at 1 year and 82% at 2 years 
 [24]  and survival rates at 1, 3, and 5 years after shunting 
of 83, 78, and 75%, respectively  [25] .

  Inclusive imaging evaluations, in combination with 
pathologic analyses and clinical testing, are necessary for 
determining the severity of disease, stratifying risk, se-
lecting the suitable therapy, and impartially assessing the 
response  [23] . Our results demonstrated that the current 
status of the patients with BCS in Iran is critical. Urgent 
systematic reactions for proper screening and precise fol-
low-up of patients with BCS are required in Iran. It seems 
that special attention should be paid in this regard by 
physicians and medical associations.

  In comparison with Western countries, Iranian pa-
tients with BCS had more web obstructions than hema-
tologic disorders, as shown in the study by Darwish Mu-
rad et al.  [24]  where myeloproliferative disorder was a 
common cause of BCS. A probable explanation for the 
difference is that we did not measure JAK2 V617F muta-
tion as an indicator of myeloproliferative disorder, as was 
done by Darwish Murad et al.  [24] . 

  Conclusion 

 Higher age at diagnosis may reflect late diagnosis in 
an advanced stage of disease. We suggest that the early 
symptoms of this disease should be taken into account 
more seriously in differential diagnosis. Balloon angio-
plasty seems to be a more efficient method for treatment 
of BCS.
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