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Purpose: To investigate long-term efficacy of 
transjugular intrahepatic porto-systemic shunt 
(TIPS) creation for the management of sympto-
matic Budd Chiari Syndrome (BCS) refractory to 
drug therapy.
Material and methods: This is a retrospective, sin-
gle-centre analysis of 27 consecutive patients (17 
female and 10 male patients; mean age: 50.8 ± 15.0 
years) who underwent TIPS, between July 2003 and 
June 2016, due to symptomatic BCS not responding 
to anticoagulation therapy. Model for end-stage liv-
er disease (MELD) score, BCS-TIPS prognostic index 
(BSC-TIPS PI) scores and procedural details were 
recorded. Primary outcome measure was orthotop-
ic liver transplant (OLT)-free survival. Secondary 
outcome measures included primary patency (PP) 
and reintervention-free interval as well as the iden-
tification of factors influencing outcomes.

Results: Mean time follow-up was 46.5 ± 38.7 months 
(range 1-139). Mean MELD and BSC-TIPS PI scores 
were 13.8 ± 4.9 (range 6-25) and 4.9 ± 1.3 (range: 3.25 
to 8.48) respectively. According to Kaplan-Meier 
survival analysis, estimated OLT-free survival rates 
were 96.3%, 96.3%, 82.5% at 2, 5 and 10 years fol-
low up respectively. PP was 77.4%, 55.3% and 26.3% 
and reintervention-free interval was 80.4%, 57.4% 
and 30.8% at 1, 2 and 8 years follow up, respective-
ly. Univariate subgroup analysis demonstrated that 
stent grafts were correlated with increased surviv-
al (HR: 0.0045; 95% CI 0.00003 to 0.701; p=0.035) and 
PP (HR: 0.36; 95% CI 2.503 to 3.053; p=0.03). 
Conclusions: TIPS achieved high long-term OLT-
free survival and satisfactory reintervention rates 
in patients with symptomatic BCS refractory to 
anticoagulation. Stent graft use was correlated 
with increased survival and primary patency.
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1. Introduction
Budd-Chiari Syndrome (BCS) is an uncommon condition 
caused by the obstruction of the hepatic veins and/or the 
hepatic portion of the inferior vena cava (IVC) resulting in 
a wide variety of symptoms [1]. Initially described by the 
British physician George Budd in 1845 [2] and later, in 1898, 
by the Austrian pathologist Hans Chiari [3], two major cat-
egories have been proposed: Primary BCS, defined as he-
patic venous outflow obstruction originating from endolu-
minal venous lesion (thrombosis, webs, endophlebitis) and 
secondary BCS, defined as hepatic venous outflow obstruc-
tion originating from a lesion outside the venous system 
(tumour, abscess, cysts, and pericardial conditions). Lesions 
may obstruct outflow by invading the lumen or by extrinsic 
compression [4, 5]. Practically, when no causes of second-
ary obstruction are found, Budd-Chiari syndrome is regard-
ed as primary and is further classified in two types accord-
ing to the anatomical location of the venous obstruction: A 
“classical BCS” type in which the obstruction occurs with-
in the hepatic vein and “hepatic vena cava BCS” which im-
plies thrombosis of the intra/suprahepatic portion of the 
IVC [6]. The importance of this division lies on the differ-
ent prognosis of the two types of primary BCS: The former 
has potentially more severe outcome than the latter which 
has a more chronic evolution and milder symptoms. In the 
western world, classical BCS is the most common form of 
primary BCS, whereas the most frequent cause of hepatic 
vein occlusion is thrombosis due to myeloproliferative dis-
eases (thrombophilic disorders). On the contrary, in East 
Asian population, hepatic vena cava BCS is the most com-
mon form of the primary BCS and is mostly idiopathic or 
related to anatomical anomalies such as membranous ob-
struction [7]. The most frequent clinical feature of BCS is as-
cites, which is also the most common indication for TIPS in 
case of medical treatment failure [8].

Prevalence of BCS remains largely unknown but esti-
mates range between 1/50,000 and 1/100,000. The natural 
course of the disease is highly unfavorable and although 
prognosis is promising in case of early diagnosis and rap-
id treatment initiation leading to up to 90% survival rate at 
5 years, if left untreated reduced hepatic venous outflow 

leads to hepatic congestion and rapid fibrosis usually with-
in 3 months, with a mortality rate of 50% in 2 years. Less 
than 10% of untreated patients will survive for more than 
3 years. Mortality depends on the occurrence of complica-
tions such as portal vein thrombosis, IVC thrombosis or re-
nal failure [9, 10].

In BCS management, a step-by-step approach, based on 
clinical presentation, time of thrombosis and liver function 
reserve has been adopted. In case of acute BCS anticoagula-
tion therapy is the first line approach, maintaining INR be-
tween 2.0 and 2.5, while ascites can be treated using diuret-
ic therapy and/or paracenteses. Fulminant BCS requires a 
more aggressive treatment approach, thus catheter-direct-
ed local thrombolysis combined with angioplasty [11]. Nev-
ertheless, in case of medical therapy failure, again more in-
vasive therapeutic options should be considered, including 
surgical shunts or less invasive percutaneous Intervention-
al Radiology techniques, such as transjugular intrahepatic 
portosystemic shunt (TIPS). The rationale of portosystemic 
shunt (surgical or interventional) is the reduction of portal 
vein pressure and splanchnic congestion, as shunt creation 
allows retrograde arterial perfusion of the sinusoids of the 
periportal zone 1 and 2 of the liver acinus, thus reducing the 
hypoxic damage of the hepatocytes and leading to improve-
ment of liver histology and function [12, 13].

Although TIPS for BCS refractory to anticoagulant thera-
py is recommended as a safe and effective minimal invasive 
treatment option, long-term outcomes reported in the lit-
erature remain scarce [14-16]. The aim of the present study 
is to report long-term outcomes following TIPS for sympto-
matic BCS refractory to medical treatment.

 
2. Material and Methods

2.1 Study design
This was a retrospective, single-centre, single-arm analy-
sis of all patients who underwent TIPS in the Intervention-
al Radiology department during a 13-year period, between 
July 2003 and December 2016, due to symptomatic BCS not 
responsive to medical therapy. Diagnosis of BCS was set ac-
cording to the European network for vascular disorders of 
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the liver (En-vie) criteria using Doppler ultrasound (DUS), 
computed tomography (CT), magnetic resonance imaging 
(MRI), or classical digital subtracted venography [17]. Mod-
el for end-stage liver disease (MELD) and BCS-TIPS prognos-
tic index (BSC-TIPS PI=age (years) x 0.08 + bilirubin (mg/dL) 
x 0.16 + INR x 0.63) scores were calculated using admission 
data. Procedural details were also recorded.

In total, 27 consecutive patients (17 female and 10 male 
patients; 62.9%) with a mean age of 50.2 ± 14.9 years (range: 
21- 80 years) were included in the study. BCS was related to 
a chronic myeloproliferative disorder in the vast majority 
of the patients (11/27; 40.7%), but also to hyperhomocyst-
einaemia (1/27; 3.7%), Churg-Strauss syndrome (1/27; 3.7%) 
and paroxysmal nocturnal haemoglobinuria (1/27; 3.7%). In 
the remaining 13 patients, no predisposing factor was rec-
ognised (idiopathic BCS). All cases were classified as “clas-
sical” BCS. 

In the majority of the cases, initial clinical manifestation 
and main indication for TIPS was refractory ascites (25/27; 
92.6%), while the remaining 2 patients presented with acute 
variceal bleeding not controlled by endoscopy. Portal vein 
thrombosis was not noted during pre-procedural imaging, 
while caudate lobe hypertrophy and portosystemic collat-
erals were present in 96.3% (26/27) and 55.5% (15/27) of the 
cases, respectively.

2.2 Procedure
TIPS procedure in BCS has been analytically described pre-
viously [16]. In brief, pre-procedural planning was based on 
triple phase liver CT with multiplanar (MPR) sagittal and 
coronal reconstructions and liver ultrasonography. In cases 
of significant quantity of ascites, a lower quadrant 8Fr exter-
nal drain was placed to empty the peritoneal cavity prior to 
the procedure. All procedures were performed under gen-
eral anaesthesia in the Interventional Radiology suite. Ac-
cess was obtained from the right internal jugular vein in all 
cases. If no main hepatic vein was patent but a stump could 
be located at the site of the origin of the superior hepatic 
veins, the tip of the TIPS set cannula was wedged against 
this stump as to forward the needle toward the intrahepat-
ic portal vein branch (20/27 cases; 70.1%). If neither patent 
main hepatic vein, nor stump were identified the puncture 
was performed directly through the intrahepatic IVC (also 
called Direct Intrahepatic Porto-systemic Shunt - DIPS), us-
ing bone landmarks as well as information from the MPR re-
constructed images (7 cases, 29.9%). The ‘‘gun-sight’’ tech-
nique was performed in one patient. The latter technique, 

proposed by Haskal et al., is an alternative method of cre-
ating a porto-systemic shunt in patients with very small, 
angulated or occluded hepatic veins. It is meant to be used 
as a last resort when all other maneuvers fail. A percuta-
neous trans-hepatic puncture is performed and a 10 mm 
snare is placed within a peripheral right branch of the por-
tal vein. Subsequently, a 25 mm snare is advanced through 
the trans-jugular sheath and placed within the retro-he-
patic portion of the IVC. Image intensifier is then moved 
to an almost lateral position so that the 10 mm small portal 
snare is projected into the bigger 25 mm caval snare. Using 
fluoroscopy a new percutaneous trans-hepatic puncture is 
performed and a sheathed needle is advanced through the 
centre of the smaller and the bigger snare, which are used 
as landmarks for obtaining correct needle orientation. Once 
the puncture into the IVC is performed, the needle is re-
moved and through its sheath a guide wire is advanced into 
the IVC, captured by the caval snare and extracted through 
the trans-jugular sheath [18]. 

Another technique used in case of multiple failed at-
tempts to access the portal system was US-guided percuta-
neous trans-hepatic placement of a metallic coil within the 
target portal vein branch in order to obtain a fluoroscopic 
landmark for needle puncture (2 cases). 

In five patients (5/27; 18.5%), TIPS was created using 12 
mm diameter self-expandable bare metal stents post-dilat-
ed to 10 mm (stent median number=2). In the remaining 
23 patients, e-polytetrafluoroethylene stent grafts (Viatorr 
Endoprosthesis; WL Gore & Associates, Flagstaff, AZ, USA) 
were used. In 5/23 cases (21.7%), an additional stent graft 
(Fluency® Plus Endovascular Stent Graft, BARD Peripheral 
Vascular, Tempe, AZ, USA) was used as to achieve a satis-
factory full stent coverage up to the origin of the IVC. Stent-
grafts were 10 mm (17/23; 78.3%) and 12 mm (5/23; 21.7%) 
in diameter and were post-dilated with 10 mm balloon cath-
eters as to achieve a portosystemic pressure gradient <12 
mm Hg. In all secondary procedures, only stent-grafts were 
used. Life long anticoagulation was prescribed. 

2.3 Outcomes, definitions and follow up
Primary outcome measure was patient orthotopic liver 
transplant (OLT)-free survival. Secondary outcome meas-
ures were technical success defined as successful creation 
of a patent TIPS at completion angiogram and a porto-sys-
temic gradient <12 mm Hg, clinical success defined com-
plete elimination of initial symptoms; primary patency de-
fined as uninterrupted patent TIPS without >50% stenosis 
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according to international DUS criteria [19] and/or addi-
tional intervention; re-intervention free interval defined 
as the time period without clinically driven re-interven-
tion due to TIPS dysfunction (symptoms relapse related to 
a significant stenosis or occlusion of the primary TIPS con-
firmed by DSV), as well as the identification of possible fac-
tors influencing outcomes. Procedure-related complica-
tions were also recorded.

Postoperative follow-up included clinical evaluation, lab-
oratory studies and DUS imaging on an outpatient basis at 
1-, 3- and 6-month intervals, and yearly thereafter. TIPS 
dysfunction initially detected by DUS was always further 
evaluated by selective DSV of the shunt.

2.4 Statistical analysis
Discrete variables are given as counts and percentages. 
Continuous variables originating from normal distribu-
tions according to the Kolmogorov-Smirnov goodness-of-
fit test normality test are reported as means ± standard er-
ror (SE), otherwise as medians and interquartile ranges 
(i.e., between the 25th and 75th percentiles) in parenthe-
ses. Kaplan-Meier life-table analysis was used for estimation 
of the primary endpoint, as well as estimation of primary 
patency and reintervention-free interval rates.

Univariate subgroup analysis was performed as to identi-
fy factors influencing outcomes. Dependent variables were 
patient age, MELD score >18 and stent type (self-expanda-
ble bare metal or covered stent). The covariates were trans-
plant-free survival and primary patency. Results are ex-
pressed as hazard ratios and 95% confidence intervals (CIs) 
with associated level of statistical significance. Subgroup 

analysis curve plots are presented only in cases of signifi-
cant results. Statistical analysis was performed with use of 
the GraphPad PRISM statistical software package, (5th edi-
tion, San Diego, California, USA).

3. Results
Mean follow-up time was 44.1.1 ± 40.1 months (range 1-139). 
Three patients were lost to follow up 6 months after the ini-
tial procedure. Mean MELD score was 13.8 ± 4.9 (range 6-25) 
and mean BSC-TIPS PI was 4.9 ± 1.3 (range: 3.25 to 8.48). Ac-
cording to MELD score, 19 patients had intermediate prog-
nosis (estimated 3-month mortality 6%) and 8 had good 
prognosis (estimated 3-month mortality 1.9%). According 
to BSC-TIPS PI only two patients had poor prognosis (PI>7).

Technical success rate was 100%. Clinical success rate 
was 96.3% (26/27 procedures) as one patient did not expe-
rience symptoms relief and died of hepatic insufficiency 
one month following the procedure. No procedure-relat-
ed death occurred. Bleeding complications were noted in 3 
cases (3/27; 11.1%). Specifically, two cases of haemoperito-
neum were recognised during the procedure and another 

Fig. 1. Kaplan-Meier curve of estimated OLT-free survival rates 
with respective numbers at risk below. Dotted lines indicate the 
standard error

Fig. 2. Kaplan-Meier curves of estimated primary patency (a) 
and re-intervention-free interval rates (b) with respective num-
bers at risk below. Dotted lines indicate the standard error

TIPS for Budd-Chiari Syndrome, p. 12-19 
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one 5 hours after the procedure, all successfully managed. 
In one case an additional stent graft was deployed, in case of 
delayed bleeding trans-catheter coil embolisation was per-
formed and in the third case surgical laparotomy and liver 
packing was performed for haemostasis in theater. There 
were also three cases (3/27; 11.1%) of hepatic encephalop-
athy successfully managed with standard medical therapy.

According to Kaplan-Meier analysis, estimated OLT-free 
survival rates were 96.3%, 96.3%, 82.5% at 2, 5 and 10 years 
follow up, respectively (Fig. 1). Cumulative, two deaths oc-
curred (2/27; 7.4%) within follow up period, one after one 
month (clinical failure) and another after 67 months follow 
up. Patient survival was identical to OLT-free survival, as no 
patient underwent OLT during follow up. Primary patency 
rates were 77.4%, 55.3% and 26.3% at 1, 2 and 8 years follow 
up, respectively (Fig. 2a). 

Reintervention-free interval rates were 80.4%, 57.4% and 
30.8% at 1, 2 and 8 years follow up, respectively (Fig. 2b). 
Cumulatively, 17.5% of the patients (10/27 cases) required 
at least one re-intervention during follow up, while medi-
um reintervention number in these patients was 1 (range: 
1- 7). Specifically, in six patients 1 re-intervention was re-
quired, in two patients two re-interventions were required, 
in one patient 3 re-interventions were required and one pa-
tient underwent 7 re-interventions, for a total of 21 re-in-
terventions. In one case (1/11 cases of shunt restenosis/
occlusion; 9.1%), although shunt occlusion was confirmed 
by both DUS and CT imaging, the patient remained asymp-
tomatic throughout the follow up period and therefore no 
reintervention was decided. Patient MELD score and age at 
the time of the procedure did not influence survival. Ac-
cording to univariate subgroup survival analysis stent graft 

use was correlated with significantly better survival com-
pared to bare metal stent (HR: 0.0045; 95% CI 0.00003 to 
0.701; p=0.035) (Fig. 3a). Primary patency was also signifi-
cantly superior when stent grafts were used (HR: 0.36; 95% 
CI 2.503 to 3.053; p=0.03) (Fig. 3b). Specifically, in patients 
treated with stent grafts median primary patency was 50 
months vs. 15 months for bare stents. Bleeding complica-
tions were significantly superior when additional trans-he-
patic access was utilised (3/3 cases; 100% vs. 0/24 cases; 0%; 
p<0.0001), while hepatic encephalopathy was not corre-
lated with bare stent use [13.6% (3/22) stent grafts vs. 0% 
(0/5) bare stents; p=0.19], or larger diameter stent use [9.1% 
(2/22) 10 mm vs. 10.0% (1/10) >10 mm; p=0.241]. 

4. Discussion
Before 1995 surgical methods represented the main ap-
proach following medical treatment failure. In absence of 
IVC thrombosis, porto-caval shunt is the indicated surgi-
cal approach while in case of IVC thrombosis, a cavo-atri-
al shunt can be considered. In Eastern Asian populations 
where the hepatic vena cava BCS is the most frequent type, 
in presence of a membrane occluding the IVC, surgical re-
moval or membrane destruction by angioplasty is the opti-
mal approach [20]. In 1993 Peltzer et al. and Ochs et al. de-
scribed TIPS technique as a possible treatment in patients 
with BCS [21, 22] and although OLT may be the only definite 
therapy, TIPS can significantly improve liver function and 
can be used as a bridge treatment to OLT; moreover, TIPS is 
preferable to surgical shunts as it is less invasive and does 
not affect the anatomy of the IVC, while preserving portal 
vein patency for future anastomosis [23-26]. 

In this series, OLT-free survival following TIPS was 96.1% 

Fig. 3. Survival (a) and primary patency (b) Kaplan-Meier subgroup analysis for stent grafts and bare metal stents
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at 5-years and 82.4% up to 10 years follow up. These re-
sults are superior to the already satisfactory rates of 74% at 
5-years and 69% at 10-years follow up, previously report-
ed in the literature [8, 14]. This difference in survival rates 
could firstly be attributed to the small number of patients 
included in all series, which does not allow strong statisti-
cal analysis, but also to dissimilar study designs and follow 
up protocols. In addition, the level of local expertise could 
also influence outcomes.

TIPS procedure was deemed safe as no procedure-related 
death occurred and complications rate was in line with lit-
erature data [27]. Notably, all bleeding complications were 
related to percutaneous trans-hepatic liver access, either 
for targeting the portal vein using a platinum tipped guide 
wire (in 2 cases) or during the “gun-sight” technique (in 1 
case). In the first patient, haemoperitoneum was evident 5 
hours after the procedure. Emergency abdominal CT angi-
ography demonstrated active bleeding originating from a 
right hepatic artery branch which was selectively trans-ar-
terially embolised using micro-coils. In the second patient 
bleeding was intraoperatively detected. Patient became 
unstable and as the bleeding site could not be immediate-
ly identified, was transferred to theater for laparotomy and 
haemorrhage was controlled with liver packing. The third 
patient (“gun-sight” technique) also developed severe hy-
potension during the procedure. This was attributed to the 
fact that the targeted portal vein branch was adjacent to the 
liver capsule, leading to rupture during balloon dilatation. 
Bleeding was controlled following stent-graft placement. 
These complications were encountered during initial expe-
rience in our center, after which trans-hepatic portal vein 
access was not further performed. According to the authors’ 
opinion, trans-hepatic access should be kept as bail out op-
tion in cases of inability to gain portal vein access from the 
internal jugular vein, as it increases the risk of bleeding. 

Post-procedural hepatic encephalopathy was encoun-
tered in three patients and was successfully treated us-
ing standard drug therapy. Clinical success with complete 
symptoms remission was achieved in all but one case. The 
only case in which TIPS failed to improve liver function 
was in a 48-year old female patient suffering from idio-
pathic BCS, who presented with ascites, MELD score 22 and 
BSC–TIPS prognostic index of 8.48. This patient died of liv-
er failure one month following the procedure. Both MELD 
score>18 and BCS-TIPS PI>7 have been previously correlat-
ed with decreased survival [28-30]. In this study, all five pa-
tients with MELD score>18 demonstrated similar survival 

rates compared to those with MELD<18. On the other hand 
as only two patients had BCS-TIPS PI>7, subgroup analysis 
was not performed. Of note, the second patient with BCS-
TIPS PI>7 (7.11) is still alive at 48 months follow up. It should 
be highlighted that in this patient PI value resulted due to 
the age of the patient (74 years old) and not to elevated INR 
(1.54) or bilirubin (1.88 mg/dl) levels, while in the case of 
clinical failure increased BCS-TIPS PI resulted due to elevat-
ed bilirubin (24.2 mg/dl). The authors speculate that severe-
ly compromised liver function should negatively influence 
acute clinical outcome and immediate post-operative sur-
vival compared to elevated age. Of note, the prognostic val-
ue of BCS-TIPS PI has been recently disputed [31].

According to subgroup analysis, stent type was corre-
lated with increased survival and primary patency, result-
ing in a mean primary patency time of 50 months vs. 15 
months following bare stent deployment. This is in accord-
ance with current literature [32]. In a recent meta-analysis 
of randomised controlled trials, stent grafts resulted in in-
creased survival (HR=0.67, 95% CI=0.50-0.90) and shunt pa-
tency (HR=0.42, 95% CI=0.29-0.62) compared to bare-stents. 
Moreover, in the same meta-analysis stent grafts were also 
correlated with decreased rates of hepatic encephalopathy 
(HR=0.70, 95% CI=0.49-1.00) [33]. In this study, stent grafts 
were not related to decreased encephalopathy complica-
tions. However, this could be due to small sample size re-
sulting in minimal number of events (3 encephalopathy 
complications). 

Finally, five patients remain asymptomatic with patent 
shunt at 99, 100, 103, 116 and 139 months follow up, re-
spectively, while one of these patients (female; born in 
1973) treated with a stent graft, has not undergone any re-
intervention after 103 months follow up. According to the 
authors’ experience, supported by herein presented data, 
achievement of long-term survival was sustained by rigor-
ous clinical, biochemical and imaging follow up, which is 
of the utmost importance to timely detect disease recur-
rence and TIPS dysfunction as to preserve shunt patency. 
In this series reintervention rate was 69.2% at 8 years fol-
low up, while multiple (>1) re-interventions were required 
in 4 patients (14.8%). Herein presented survival and paten-
cy results are in accordance to those recently reported in 
the literature by Hayek G et al., where TIPS dysfunction in 
BCS patients, 10-years survival rate was 76%, while cumu-
lative patency rates were 45% [34]. Although bare stents 
were recognised as a technical factor negatively influ-
encing patency, all re-interventions were performed us-
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ing stent grafts, so subsequent recurrent shunt occlusion 
should be attributed to other factors such as non adher-
ence to anticoagulation protocol, underlying disease and 
patient’s co-morbidities. Unfortunately, this study did not 
include a sufficient number of patients to perform valid 
statistical analysis as to clarify factors correlated with re-
current shunt occlusion or the identification of independ-
ent predictors of outcomes. 

It should be highlighted that reinterventions required 
due to in-stent restenosis or chronic shunt occlusion can 
be successfully performed using plain balloon angioplasty 
and further stenting. On the other hand, acute or subacute 
stent thrombosis is a more complicated situation which 
may require the use of combined endovascular techniques 
in order to safely and effectively remove large thrombus 
burden and restore shunt patency, such as catheter direct-
ed shunt aspiration thrombectomy and/or thrombolysis, 
rheolytic mechanical thrombectomy and adjunct balloon 
maceration [26]. 

Further limitations of this study include the retrospec-

tive, single-centre, design, which certainly influences data 
quality and does not provide external validation, as well as 
the lack of surgical control group in order to perform treat-
ment comparisons. Moreover, the small number of patients 
included limits the validity of subgroup analysis. Nonethe-
less, due to the rarity of the specific pathological entity, as 
well as the technical difficulty of TIPS creation in BCS, large 
scale trials are difficult to perform and long-term outcomes 
from single-centre series remain valuable.

To conclude, TIPS for symptomatic BCS refractory to an-
ticoagulation provides high long-term OLT-free survival 
rates. Stent grafts were correlated with increased survival 
and shunt patency and 10 mm stents performed better in 
terms of patency compared to larger diameter stents. Rig-
orous follow up and re-interventions due to shunt steno-
sis/occlusion are imperative to preserve long-term paten-
cy and sustain clinical success. R
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