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Abstract

Background and study aims : The Budd-Chiari syndrome is a 
rare disorder characterized by hepatic venous outflow obstruction. 
A step-wise management was recently proposed. The aim of this 
study is to reassess our treatment approach and long-term outcome.

Patients and methods : The data of 37 Budd-Chiari patients, seen 
in our unit, were critically analyzed and compared with the ENVIE 
(European Network For Vascular Disorders of the Liver) data.

Results : Most patients had multiple prothrombotic conditions 
(41%), of which an underlying myeloproliferative neoplasm was 
the most frequent (59%). The JAK2V617F mutation was associat-
ed with more complete occlusion of all hepatic veins (JAK2 muta-
tion + : 70% vs JAK2 mutation - : 23% and a higher severity score. 
The step-wise treatment algorithm used in our unit, in function of 
the severity of the liver impairment and the number and the exten-
sion of hepatic veins occluded, resulted in the following treatments : 
only anticoagulation (n = 7.21%), recanalization procedure (n = 
4.21%), portosystemic shunts (n = 9.26%) and liver transplanta-
tion (n = 14.44%). This resulted in a 10 year survival rate of 90%. 
Treatment of the underlying hemostatic disorder offered a low re-
currence rate. None of the 21 patients with a myeloproliferative 
neoplasm died in relation to the hematologic disorder.

Conclusion : An individualized treatment regimen consisting of 
anticoagulation and interventional radiology and/or transplanta-
tion when necessary and strict follow-up of the underlying hemato-
logic disorder, provided an excellent long-term survival, which 
confirm the data of the ENVIE study. (Acta gastro enterol. belg., 
2015, 78, 299-305).

Key words : angioplasty, TIPS, liver transplantation, acute liver fail-
ure, myeloproliferative neoplasm, JAK2V617F mutation.

Abbrevations : LMWH, low molecular weight heparines ; 
TIPS, Transjugular Interhepatic portosystemic shunt, LTx, liv-
er transplantation ; ALF, acute liver failure ; MPN, myeloprlif-
erative neoplasme.

Introduction

The Budd-Chiari syndrome is a heterogeneous group 
of clinical conditions presenting with hepatic venous out-
flow obstruction from the level of the hepatic veins to the 
junction of the vena cava inferior with the right atrium. 
Budd-Chiari syndrome is generally classified as primary 
or secondary. In primary Budd-Chiari syndrome the ve-
nous outflow obstruction originates from an endoluminal 
obstruction, whereas in secondary Budd-Chiari  syndrome 
the obstruction is caused by extrinsic compression (1). 
The prevalence of Budd-Chiari syndrome is influenced 
by geographical differences. In Asia, Budd-Chiari syn-

drome is a more common cause of liver disease while in 
the Western countries it is regarded to as a rare entity (2). 
In the Western countries it carries an estimated incidence 
of 1 in 2.5 million per person year (3). Primary Budd-
Chiari syndrome dominates in the West, and it should be 
seen as a rare hepatic manifestation of an underlying (or 
a combination of) pro-thrombotic conditions. Due to this 
underlying pro-thrombotic condition anticoagulation 
 remains the cornerstone of therapy (1). Aspirin is the 
standard treatment in patients with a well-controlled 
 myeloproliferative neoplasm (under hydroxyurea treat-
ment. In case of Budd-Chiari syndrome anticoagulation 
bridging with low molecular weight heparines (LMWH) 
and subsequent switching to vitamin K antagonist with a 
targeted INR between 2.0 and 3.0 is the mainstay of anti-
thrombotic therapy (4). However, in more than half of 
the patients anticoagulation is not enough to halt the 
 progression of liver disease, necessitating more invasive 
treatment strategies (3). 

Recently, a step-wise approach was proposed with ex-
cellent long-term outcome (survival and transplant free 
survival) (ENVIE study) (5). This step-wise approach 
stipulates a protocol in which patients with progressive 
liver disease, despite anticoagulation, are considered first 
for angioplasty (balloon angioplasty or stenting). Suit-
able candidates for angioplasty are those patients with a 
focal and segmental affection of one of the hepatic veins 
or the vena cava inferior. In the Western countries how-
ever (in comparison to Asia), only a minority of patients 
foster an anatomy suitable for angioplasty thus requiring 
another technique for decompressing the liver (5,6). 
 Portosystemic shunting, currently preferential by trans-
jugular intrahepatic portosystemic shunt (TIPS), has be-
come the technique of choice. With up to 57% of patients 
with Budd-Chiari syndrome in a large European cohort 
 (EN-VIE cohort) who needed an invasive treatment re-
ceived a TIPS (5,7). Liver transplantation (LTx) is the 
sole therapeutic option for the patient with progressive 
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with anticoagulation using LMWH (enoxaparin 1 mg/kg 
twice a day, or diminished dosing if renal impairment 
was present). Afterwards therapy was switched to   
vitamin K-antagonist with a targeted INR between 2 and 
3. If the clinical evolution of the patient suggested a well-
managed myeloproliferative neoplasm, a decision was 
made on an individual bases to switch to aspirin. All 
 patients undergoing LTx received therapeutic anti-
coagulation promptly after surgery. 

All patients underwent additional diagnostic imaging 
consisting of CT or MRI to further delineate the affection 
of the hepatic veins. The patients who had progressive 
liver disease despite anticoagulation were treated with 
invasive therapies. When focal affection of a single he-
patic vein was present, angioplasty was used. If more dif-
fuse affection of sushepatic veins was present, patients 
were screened to see if they were eligible for portosys-
temic shunts, initially this was done by surgery and later 
on by TIPS. Because of the higher morbidity associated 
with TIPS following the transcaval route, our center 
deems only patients with at least one patent portal vein 
eligible for TIPS. However, if imaging revealed an 
 occlusion of all three hepatic veins, but at least one was 
judged to be semi-recent on imaging, than patients were 
also eligible for TIPS after recanalization of the semi re-
cent occluded hepatic vein was achieved. Veins suitable 
for recanalization are veins exhibiting features of fresh 
thrombus. If the hepatic veins was not to be visualized, 
this would mean an organized cloth was formed, which is 
not emendable for revascularization. Patients who 
 presented with acute liver failure (ALF), defined as the 
occurrence of hepatic encephalopathy and severe liver 
impairment characterized by an increase of INR > 1.5 or 
had progressive liver disease despite TIPS or had an 
anatomy not suitable for TIPS (all three hepatic veins 
 occluded without possibility for recanalization) were 
treated with LTx (Table 1) (11).

Statistical analysis

Results from qualitative data are reported as propor-
tions, for quantitative data we report the median and the 
range if data was skewed and the mean if data was sym-
metric. Between group analysis was done by Chi-square 
testing when predictor and variable were binary data and 
the expected count in a table was more than five. Two 
tailed P-values less than 0,05 were considered statisti-
cally significant. The Kaplan- Meier method was used to 
calculate the rate of progression to myelofibrosis for 
JAK2 patients and was used to calculate survival rates. 
All statistical analyses were performed with SPSS for 
windows version 22. (SPSS inc., Chicago, IL, USA).

Results

A total of 37 patients with primary Budd-Chiari 
 syndrome who fulfilled the in- and exclusion criteria, 
were identified. For all patients included in the analysis, 

liver injury if anticoagulation and decompressive therapy 
with TIPS or angioplasty fails (1). Survival is excellent 
using this step-up protocol approaching 90% at five year 
follow-up.

For patients with an underlying MPN type essential 
thrombocythemia (ET) or polycythemia vera (PV), large 
cohort studies suggest that long-term outcome is not dif-
ferent from the general population and progression to 
myelofibrosis is relative uncommon (8% at 7 years) (8). 
Little is known about the disease trajectories of PV and 
ET after transplantation in regard to their evolution to 
myelofibrosis or acute myeloid leukemia.

The aim of this study was a critical reassessment of 
the characteristics, treatment and long-term outcome of 
our patients with Budd-Chiari syndrome, in comparison 
with recent published data.

Patient/Materials and methods

Data acquisition and patient population

We retrospectively studied the data from 34 consecu-
tive patients diagnosed with Budd-Chiari syndrome be-
tween September 1979 and August 2013. All patients 
were diagnosed and treated in our liver unit at the 
 University Hospitals Leuven, Belgium. All patients 
 underwent Doppler ultrasound demonstrating hepatic 
 venous outflow tract obstruction at any level between the 
small hepatic veins and the right atrium (1). The diagno-
sis was subsequently confirmed with either computer 
 tomography (CT) or magnetic resonance imaging (MRI). 
Patients were excluded if they had a diagnosis of sinusoi-
dal obstruction syndrome, cardiac disease, or a secondary 
cause of Budd-Chiari syndrome. Data about clinical pre-
sentation, co-morbidities, laboratory results, prognostic 
indices, treatment and outcome were collected retrospec-
tively from medical records. Data collection was done by 
a single investigator in order to diminish inter-observer 
variability in the process of retrieving data. Finally, these 
data were compared with a recent large multicenter study 
in Europe : EN VIE (5). The study was performed 
 according to local ethics committee guidelines.

Prognostic indices

Data collected at the time of diagnosis were used for 
the calculation of prognostic indices. INR results used 
for the calculation of prognostic indices were INR results 
from before the initiation of vitamin K antagonists. 
Child-Pugh, MELD, BICS-TIPS score and the  Rotterdam 
score severity were calculated by formula as previously 
reported (9,10).

Diagnostic and treatment specificities

Diagnosis of Budd-Chiari syndrome was made by ul-
trasonography, using color Doppler features previously 
published being specific for Budd-Chiari syndrome (1). 
After the diagnosis was established, patients were treated 
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neoplasm was the most common underlying risk factor, 
with 59% of patients in the current cohort fostering this 
clonal disorder. We had no cases of Budd-Chiari syn-
drome associated with a paroxysmal nocturnal hemoglo-
binuria, pregnancy or Beçhet disease. In all records effort 
was made to identify an underlying myeloproliferative 
neoplasm and inherited thrombophilias. However, data 
regarding acquired trombophilias were only partially 
available because not all patients had a complete screen 
for antiphospholipid syndrome, hyperhomocysteinemia 
and paroxysmal nocturnal hemoglobinuria in the early 
years of the study. 

In 20/33 (61%) all hepatic veins were occluded and 
these patients had a higher Rotterdam severity score. 
Table 4 shows the distribution of the number of patent 
hepatic veins correlated with the presence of underlying 
MPN. Patients who present with all three hepatic veins 
occluded had more often an underlying myeloprolifera-
tive neoplasm than patients with at least one patent he-
patic vein (P = 0,008). In 4 cases it was only mentioned 
that the hepatic veins were affected but the number of 
patent sushepatic veins was not specified.

Treatment and outcome

The median follow-up was 10 years (range from 1 to 
35 years). Table 5 summarizes the different treatment 
 options which correlated with baseline prognostic scores. 

information about clinical presentation, laboratory result 
before initiation of therapy (such as treatment with vita-
min K-antagonists) and data regarding therapy response 
and long-term outcome were available.

Clinical features 

The clinical features, sociodemographic characteris-
tics and distribution of prognostic scores are shown in 
table 2. There was a predominance of the female sex and 
the median age at the time of diagnosis was 37 years. All 
but one patient had ascites at presentation, this docu-
mented clinically or by imaging. Two patients (5%) had 
ALF. Three patients (8%) had encephalopathy due to 
chronic liver disease. Patients presented with a wide 
range of liver impairment. Four patients (11%) also had 
an involvement of the inferior vena cava, however these 
were no patients with pure inferior vena cava block 
(meaning only inferior vena cava involvement and no he-
patic vein involvement). 

Etiology

Table 3 summarizes the underlying etiological risk 
factors associated with the Budd-Chiari syndrome. All 
patients had at least one underlying prothrombotic risk 
factor, and 43% of these patients had more than one un-
derlying prothrombotic risk factor. A myeloproliferative 

Table 1. — Step-wise treatment algorithm of UZ Leuven

Treatment Indication

•	 Anticoagulation
•	 Angioplasty

•	 All*
•	 Focal affection of a single hepatic vein

In case of progressive disease

•	 TIPS
•	 LTx

If at least one hepatic vein was visuable**
•	 ALF
•	 Failure of TIPS

* Except after the decision of emergency LTx.
** Except if in one of the hepatic veins,  a semi-recent occlusion was suspected.

Table 2. — Clinical characteristics of the study population of UZ Leuven vs the EN-VIE cohort

UZ Leuven 
n = 37

EN-VIE cohort
n = 163

Median age 37 years (18-74 years) 38 years (16-83 years)

Male/Female 13/24 (36%/64%) 70/93 (43%/57%)

Ascites 36 (97% ) 135 (83%)

ALF
Encephalopathy not related to ALF

2 (5%)
3 (8%)

NA
NA

Child Pugh B8 (A5-C13) B8 (A5-C13)

MELD 16 (9-39) 12 (range NA)

Rotterdam severity class:
I
II
III

11 (32%)
16 (43%)
10 (27%)

43 (27%)
76 (48%)
35 (22%)

ALF : acute liver failure.
NA : Not available.
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rence. It could not be deciphered retrospectively if the 
INR was within range for the patients with recurrence. 
The 2 patients with recurrence were successfully treated, 
one with TIPS and one with LTx.

b) Non transplant invasive therapy
Twenty-seven patients (81%) needed invasive therapy 

of which 5 patients underwent recanalization therapy : 
this including a trombectomy of thrombus in a hepatic 
vein, one had a web in the inferior vena cava, one patient 
received a stent of the right hepatic vein and one had 
fresh thrombus in the caval vein. Portosystemic shunting 
was necessary in 10 patients (27% of the total population, 
or 33% of the invasively treated population) : 4 patients 
received a surgical portosystemic shunt (3 splenorenal 
shunts, 1 side-to-side portocaval shunt) and since 2001 
this was replaced by TIPS as the preferred method of de-
compressing the liver. TIPS with placement of a PTFE 
coated stent was used in 6 cases. There was no immedi-
ately mortality related to these portsystemic shunting 
therapies. These 6 patients had progressive liver disease 
despite anticoagulation with vitamin-K-antagonists and 
were eligible for TIPS. All patients except one (a patient 
with severe myelofibrosis and hypersplenism) received 
anticoagulation with vitamin K-antagonist. There were 
no cases of stent occlusion. One patient treated with TIPS 

a) Anticoagulation
All but one patient (n = 36) received antithrombotic 

therapy. This patient suffered from severe myelofibrosis 
and hypersplenism, no recurrence was noted during a 
follow-up period of 6 years. Of the 36 other patients re-
ceiving antithrombotic therapy, 26 patients were receiv-
ing anticoagulation therapy with vitamin k antagonist 
and 3 patients were receiving a combination therapy of a 
vitamin k antagonist and an antiplatelet drug (aspirin). 
The indication for aspirin was mostly based on the co-
morbidity (2 patients had a previous acute coronary syn-
drome and one patient had a history of peripheral artery 
disease). 

Seven patients were receiving monotherapy with aspi-
rin. Of these patients, 6 had an underlying MPN which 
was well managed with cytoreductive therapy (hydroxy-
carbamide or anagrelide), and one patient had only one, 
reversible, prothrombotic risk factor which was oral 
 contraceptive use. Of these 7 patients receiving only 
 antiplatelet therapy, not a single patient experienced 
 recurrence. This subgroup of patients treated with only 
antiplatelet therapy had a median follow-up of 12 years 
(range 3-29 years).

Of all 36 Budd-Chiari patients 2 patients had recur-
rence, these 2 patients were receiving anticoagulation 
therapy with vitamin K-antagonist at the time of recur-

Table 3. — Risk factors of the study population of UZ Leuven vs EN-VIE cohort

Risk Factor UZ Leuven 
n = 37

EN-VIE cohort
n = 163

Myeloproliferative neoplasm

Inherited thrombophilia
– Factor V leiden
– G20210A prothrombine
– Protein C deficieny
– Protein S deficieny
– Antithrombin deficiency

Acquired conditions
– Antiphospholipid antibodies
– Hyperhomocysteinemia
– PNH
– Behçet
– Sarcoïdosis
– oral contraceptives
– Pregnancy 

Combinations
– Single risk factor
– Multiple risk factors

21/34 (59%)

11/37 (29%)
10/37 (27%)
2/37 (5%)
2/37 (5%)

0/37
1/37 (3%)

2/31 (6%)
2/23 (9%)

0/19
0/37 

1/37 (3%)
8/24 (34%)

0/23

25/37 (57%)
16/37 (43%)

56/143 (39%)

32/154 (21%)
18/147 (12%)
5/144 (3%)
5/117 (4%)
3/108 (3%)
3/112 (3%)

37/150 (25%)
28/129 (22%)
15/77 (19%)
4/163 (2,5%)
2/163 (1%)
31/93 (33%)
6/93 (6%)

135/160 (84%)
74/160 (46%)

PNH : paroxysmal nocturnal hemoglobinuria.

Table 4. — Hepatic vein patency, etiology and severity of the disease

Hepatic veins patency 0 ≥ 1
Affected patients 20/33* (61%) 13/33* (38%)
Underlying JAK2** 14/20 have a JAK2V617F  mutation (70%) 3/12 have a JAK2V617F  mutation (23%)

* in 4 cases the distribution of hepatic veins affection was not known.
** p = 0,011.
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after LTx (Logranck p = 0,06 ; Breslow p = 0,9 ; Tarone 
Ware p = 0,8) (Fig. 1).

Discussion

Our data confirm that in the Western countries Budd-
Chiari syndrome is a rare hepatic manifestation of an un-
derlying prothrombotic condition. All our patients have 
at least one underlying acquired or inherited prothrom-
botic condition. There is predominance of the female sex, 
and most of them have gender-related prothrombotic risk 
factors such as oral contraceptive use. Up to 97% of our 
patients have a sudden development of ascites at presen-
tation . When ascites is found in a patient with an under-
lying prothrombotic condition, it is therefore important 

died later on from end stage liver disease, and was not 
eligible for LT because of the comorbidity of severe my-
elofibrosis. 

c) Liver transplantation
A total of 17 patients (46% of the total population or 

57% of the invasively treated patients) received LTx. 
One patient got a re-transplantation (18 hepatic trans-
plantations in total) due to a hepatic artery thrombosis. 
The indication for LTx was diverse. A total of 13 patients 
received LTx because they had progressive liver disease 
despite anticoagulation use, but were not eligible for an-
gioplasty (no short focal or segmental occlusion) or TIPS 
(no patent hepatic vein available or suitable for recanali-
zation). One patient received LTx as primary treatment 
(in conjunction with anticoagulation) because of an ini-
tial presentation with acute liver failure. This patient had 
a BCS-TIPS score of more than seven and was urgently 
transplanted. Four patients received LTx because of pro-
gressive liver injury despite decompressive therapy (1 
patient with angioplasty, 2 with TIPS an one with both 
angioplasty and TIPS). None of our patients had renal 
impairment at the moment of transplantation. Two pa-
tients treated with LTx died during the follow-up period. 
One due to a post-transplant lymphoma and one due to a 
motor vehicle accident, with severe hemorrhage precipi-
tated by the use of aspirin and vitamin K antagonists and 
one due to a severe abdominal wall hematoma with sec-
ondary abdominal compartment syndrome.

Thus, for the total study population the 5 year survival 
rate was 97% and the 10 year survival rate 90% (95% 
confidence interval). The transplant subgroup demon-
strates a five year survival rate of 93% and a 10 year sur-
vival rate of 87.5% (95% confidence interval) (Fig. 1). 
There is no statistical difference between the longterm 
outcome of patients managed with or without LTx (Lo-
granck p = 0,5 ; Breslow p = 0,3 ; Tarone Ware p = 0,4)

Of the 22 patients with an underlying myeloprolifera-
tive neoplasm (type essential thrombocythemia or poly-
cythemia vera), 5 (24%) progressed to myelofibrosis 
with a median time to progression of 17 years but none 
died related to the hematologic disorder. We did not ob-
serve a faster transformation rate towards myelofibrosis 
or acute myeloid leukemia under immunosuppression 

Table 5. — Treatment modality of the study population group of UZ Leuven vs EN-VIE cohort and Rotterdam severity score

Only anti-coagulation Recanalization Portosystemic shunting LTx

EN-VIE
(n = 157)

69 (43%) 22/88 (25%) 52 (33%)
•	 surgical : 12
•	 TIPS : 50

14 (9%)

Leuven (n = 34) 
number (%)

7 (21%) 5 (17%)* 10 (33%)*
•	 surgical : 4
•	 TIPS : 5

17 (57%)**

Rotterdam class (n) I: 6
II: 1
III: 0

I: 2
II: 1
III: 2

I: 2
II: 5
III: 3

I: 2
II: 7
III: 7

* Percentages are calculated for patients undergoing invasive treatment.
** one patient received a re-transplantation mounting to 15 transplant procedures in total.

Fig. 1
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TIPS, because portosystemic shunts carry a high opera-
tive risk (18). As a result four multicenter  retrospective 
studies failed to show a survival benefit of surgical porto-
systemic shunting (19-22). In our center surgical porto-
systemic shunting was not used anymore for Budd-Chiari 
syndrome since 2001.

LTx was the applied treatment in 57% of invasively 
treated patients, and this clearly differs from the EN-Vie 
cohort (16%). Explaining factors are the high percentage 
of MPN which have a worse prognosis, besides not using 
TIPS in case of complete occlusion of all hepatic veins. 
Despite a difference in management, our survival analy-
ses illustrates an excellent long-term outcome (90% 
 survival at ten years), which is grossly similar to the 
 EN-VIE cohort but better than the data reported by 
 ELITA, probably because none of our patients had renal 
impairment at the moment of LTX (23). 

Finally, our study indicates that the immuno-
suppression after LTx did not affect the transformation of 
the MPN to myelofibrosis or acute leukemia. In fact, 
none of the patients with a myeloproliferative neoplasm 
died as the consequence of the hematologic disorder. 

In conclusion : this study confirms recent data that a 
step-wise treatment of Budd-Chiari syndrome, based on 
the severity of liver impairment and the number or the 
degree of occlusion of hepatic veins, offers excellent 
long-term data despite the fact that several of these pa-
tients had an underlying premalignant and hematological 
condition.
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to systematically check for patency of the hepatic veins. 
Hepatic encephalopathy is a less frequent presenting 
symptom in Budd-Chiari syndrome, but it often heralds a 
more ominous prognosis, especially when there are other 
features of ACLF present.

A myeloproliferative neoplasm was the most frequent 
underlying prothrombotic condition, with 61% of our 
population fostering this clonal disorder. Since the recog-
nition of the JAK2V617F mutation it has become easier 
to detect a myeloproliferative neoplasm (12-14). How-
ever, the search of an underlying prothrombotic condi-
tion should not be stopped after identifying a single pro-
thrombotic condition, because almost half of our patients 
(41%) had multiple underlying prothrombotic condi-
tions. Our patients received a thorough work up for an 
underlying MPN and inherited prothrombotic conditions, 
but we probably failed to identify some of the acquired 
prothrombotic conditions. The retrospective nature of 
this study did not allow to identify if these conditions had 
been excluded. This explains our lower number of 
 acquired prothrombotic conditions compared to a recent 
large European prospective cohort (EN-Vie) (3). Still, 
identifying all prothrombotic conditions is important. 
This because our data illustrate that for patients with an 
underlying MPN which is well managed , sometimes no 
vitamin K antagonist is necessary to prevent recurrence 
of Budd-Chiari syndrome or progressive liver disease. 
This approach however, is probably less safe for patients 
with an MPN combined with other underlying prothrom-
botic conditions . 

Recently it was reported that patients with an underly-
ing myeloproliferative neoplasm have a more severe 
form of Budd-Chiari syndrome (shorter event free sur-
vival, necessitating earlier use of decompressive therapy 
or transplantation) (14). We looked at the distribution 
between the patency of the sushepatic veins and the pres-
ence of an MPN. We found in our patients that, if three 
hepatic veins were occluded, these patients were more 
likely to have a myeloproliferative neoplasm and had a 
more aggressive disease .

In our center, we choose not to perform TIPS via the 
caval route (despite our large experience with TIPS) be-
cause of technical difficulties, higher and more severe as-
sociated morbidity and even procedural mortality in 
smaller series (who have a trend to positive reporting 
bias by nature) (15,17). This approach is also reflected in 
our relative large percentage of patients being treated 
with LTx (57% of invasively treated patients). Neverthe-
less, in our population overall more patients needed inva-
sive therapy versus the EN-VIE cohort (81% vs 57%) 
probably because we had more underlying myeloprolif-
erative neoplasms In the Western countries focal and 
segmental affection of a hepatic vein or the vena cava 
inferior is rather rare, and this fits with our experience 
and the data from the EN-VIE cohort. Indeed angioplasty 
was only a suitable therapeutic option for a minority of 
patients (17% of invasively treated patients in our  cohort). 
The use of portosystemic shunts have been surpassed by 
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