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of follow up. In patients who had Transjugular Intrahepatic Portosystemic Shunt, patency rate was 92.3% at
one year, dropped to 84.6% at end of follow up. The
need of revision was 38.4% with one year and end of
follow up survival of 100%. Patients with patent shunts
showed marked improvement compared to those with
occluded shunts.

Abstract
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CONCLUSION: Morbidity and mortality following angioplasty ± stenting and TIPS are low with satisfactory
outcome. Proper patient selection and management of
shunt dysfunction are crucial in improvement.
© 2011 Baishideng. All rights reserved.
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AIM: To evaluate outcome of patients with BuddChiari syndrome after balloon angioplasty ± stenting
or transjugular intrahepatic portosystemic shunt (TIPS).
METHODS: Twenty five patients with Budd-Chiari
syndrome admitted to Ain Shams University Hospitals,
Tropical Medicine Department were included. Twelve
patients (48%) with short segment occlusion were
candidates for angioplasty; with stenting in ten cases
and without stenting in two. Thirteen patients (52%)
had Transjugular Intrahepatic Portosystemic Shunt. Patients were followed up for 12-32 mo.

INTRODUCTION
Budd-Chiari syndrome (BCS) results from hepatic venous outflow obstruction at any level, from hepatic
venules to the right atrium[1]. If obstruction is due to endoluminal venous lesion like thrombosis, primary BCS is
considered. In secondary BCS, the cause originates from
neighboring structures like extrinsic compression or tumor invasion[2].
Imaging studies combined with clinical information

RESULTS: Patency rate in patients who underwent
angioplasty ± stenting was 83.3% at one year and at
end of follow up. The need of revision was 41.6% with
one year survival of 100%, dropped to 91.6% at end
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are often essential for reaching a definitive diagnosis[3].
The goals of treatment are to prevent extension of
thrombosis in hepatic veins (HVs) and to alleviate venous
obstruction in order to decrease hepatic congestion. Few
patients respond to medical treatment (anticoagulation ±
thrombolytic therapy, diuretics). However, most patients
need intervention to restore the hepatic blood flow[4].
If there is a possibility of restoring hepatic venous
outflow in one of the major HVs by balloon dilatation, recanalization, or stent insertion, then this is the procedure
of choice as it is the most physiological method. However, in cases where blood flow cannot be restored or when
the approach fails, transjugular intrahepatic portosystemic
shunt (TIPS) is used as a decompressing non-surgical procedure[5].

activity but ambulatory and able to carry out work of a
light or sedentary nature, e.g. light house work; 2: patient is
ambulatory and capable of all self care but unable to carry
out any work activities. Up and about more than 50% of
waking hours; 3: patient is capable of only limited self
care, confined to bed or chair more than 50% of waking
hours; 4: patient cannot carry on any self care and totally
confined to bed or chair.
Patients were classified as follows: According to Rotterdam prognostic classification [8] into 3 classes with
scores according to the equation: 1.27 × encephalopathy
+ 1.04 × ascites + 0.72 × prothrombin time + 0.004 ×
bilirubin [Ascites and hepatic encephalopathy were scored
as present (1) or absent (0) and prothrombin time as higher (1) or lower (0) than 2.3 INR. Bilirubin was included as
a continuous variable]. Where Class Ⅰ (0-1.1): good prognosis; Class Ⅱ (1.1-1.5): intermediate prognosis and Class
Ⅲ (> 1.5): poor prognosis.
According to Child-Pugh score into 3 classes (A, B
and C)[9].
All patients started anticoagulation therapy when diagnosis of BCS was evident; in the form of low molecular weight heparin (LMWH) or unfractionated heparin.
Then oral warfarin was added till INR reached its target
(2-3), then continued on oral therapy alone after withdrawal of LMWH or unfractionated heparin.
Five days before procedure, oral anticoagulation
therapy was stopped with administration of LMWH or
unfractionated heparin only; to be stopped (6-12 h) before intervention in case of unfractionated heparin and
(12-24 h) in case of LMWH to avoid intra or postoperative bleeding[10].
Antibiotic prophylaxis was administered for all patients (1-2 h) before intervention in the form of combination of ampicillin- sulbactam 1.5 gm IV and cefotaxime 1 gm IV[11].

MATERIALS AND METHODS
Study Design & Sampling: This prospective follow-up
study was conducted on twenty five patients with confirmed diagnosis of primary BCS and eligible criteria for
radiological intervention, who were presented to the BuddChiari Study Group and admitted to the Tropical Medicine
Department, Ain Shams University Hospitals.
Patients were subjected to: (1) Complete Clinical Evaluation; and (2) Radiological Assessment, with special stress
on the patency of HVs, portal vein and inferior vena cava
(IVC) by abdominal Duplex/US. Abdominal MRI, MR
venography or multislice CT scan were done to confirm
diagnosis and to delineate vascular anatomy before intervention.
They were divided into two groups: (1) Patients with
short segment occlusion of any of HVs who were candidates for angioplasty ± stenting; and (2) Patients with complete occlusion of all HVs who were candidates for TIPS.

Technical considerations
All procedures were performed in an angiographic interventional room with high resolution C-arm fluoroscopy,
and digital subtraction angiography.
Interventions were done under general anesthesia.
All cases of TIPS or angioplasty with stenting had
self expandable non covered metallic stents.

Exclusion criteria: (1) Secondary BCS; (2) Retro or
suprahepatic IVC obstruction; (3) Complete portal vein
thrombosis; (4) Presence of comorbid etiology for liver
disease in addition to BCS (e.g.: viral hepatitis); (5) Hepatocellular carcinoma; (6) Cardiac contraindications
to TIPS (congestive heart failure and severe pulmonary
hypertension); (7) Marked coagulopathy (INR > 5) and
Thrombocytopenia (platelets < 20 000)[6]; (8) Biliary obstruction; and (9) Uncontrolled sepsis.
Details of the study and interventions were explained
to recruited patients who signed a written consent form.

Post intervention management
Patients were admitted to hospital for 1 wk after procedure for early detection and management of any procedure-related complications and adjustment of anticoagulation.
Antibiotics regimen taken before procedure was continued for 5 d after.
Oral warfarin was introduced together with parental
anticoagulation (LMWH after 24 h or unfractionated
Heparin after 6 h) till INR reaches (2-3) then oral therapy was continued alone for life[12].
Duplex U/S was performed to detect shunt patency
at days 1, 3, and 7 after the procedure.

Pre-intervention assessment and preparation
Routine laboratory investigations and thrombophilia
workup were done aiming at identification of etiology of
BCS, in addition to assessment of liver disease severity.
Patients’ general health was assessed according to
WHO performance status scale[7]: 0: patient is fully active, able to carry on all pre-disease performance without
restriction; 1: patient is restricted in physically strenuous
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Follow up
Patients were followed up clinically, by laboratory investigations (mainly liver profile and PT and PTT for monitoring of anticoagulation) and radiologically by duplex U/S.
Follow up after intervention was every three mo or
when indicated (e.g.: clinical manifestations suggestive of
angioplasty or TIPS dysfunction). Follow up was intended to be at least one year (Minimum: 12 mo, Maximum:
32 mo).

Table 1 Clinical manifestations and radiological criteria in
studied patients

Clinical manifestations
Abdominal pain
Jaundice
Lower limb edema
Dilated veins over abdomen and trunk
Tender hepatomegaly
Ascites
Radiological criteria
Hepatomegaly
Splenomegaly
Ascites
Absent
Present
Liver mottling appearance
Intra hepatic collaterals
Caudate lobe hypertrophy
Hepatic Veins:Short segment occlusion
RHV
MHV
LHV
Total occlusion
RHV
MHV
LHV

Aims of follow up were
(1) Assessment of patients’ survival and shunt survival
(i.e.; shunt patency and function) (at one year interval and
at the end of follow up); (2) Description of procedures
related complications and their management; and (3) Assessment of patients’ improvement after intervention by
comparison of clinical, laboratory and performance status
criteria before intervention and one year after.
Statistical analysis
Descriptive statistics: (1) Quantitative data: mean, standard deviation (± SD); and (2) Qualitative data: frequency
and percentage.
Analytical statistics: (1) Quantitative data: Wilcoxon
Signed Ranks Test; and (2) Qualitative data: McNemar Test.

23 (92)
9 (36)
10 (40)
5 (20)
16 (64)
24 (96)
24 (96)
22 (88)
1 (4)
24 (96)
17 (68)
16 (64)
12 (48)
2 (8)
7 (28)
5 (20)
23 (92)
18 (72)
20 (80)

Radiological criteria were obtained using duplex ultrasound, magnetic resonance venography and/or multislice computed tomography scan. RHV:
Right hepatic vein; MHV: Middle hepatic vein; LHV: Left hepatic vein.

Levels of significance: (1) P > 0.05 = non significant
(NS); (2) P < 0.05 = significant (S); (3) P < 0.01 = highly
significant (HS); and (4) P < 0.001 = very highly significant (VHS).

were Child A, 16 (64%) were Child B and 4 (16%) were
Child C. According to Rotterdam Classification, 7 patients (28%) were Class Ⅰ, 15 (60%) were Class Ⅱ and 3
(12%) were Class Ⅲ. The Performance status score was
“0” in none of the patients, “1” in 4 patients (16%), “2”
in 5 patients (20%), “3” in 11 patients (44%) and “4” in
5 patients (20%).

Survival: (1) Patient Survival was defined as the duration
between diagnosis of BCS, and patient death or loss to
follow up. Survival rates were Kaplan-Meier estimates; (2)
Shunt Survival was defined as the duration between shunt
application, and shunt occlusion or loss to follow up.
Survival rates were Kaplan-Meier estimates.

Pre-intervention clinical and investigational data
Clinical manifestations and baseline radiological criteria
of studied patients using duplex U/S, MRV and/or Multislice CT scan are shown in Table 1.

RESULTS
Descriptive data
This study was conducted on twenty five patients with
BCS who underwent non surgical hepatic decompression
procedures in the form of either angioplasty ± stenting
or TIPS. They were 16 females (64%) and 9 males (36%)
with a mean age of 28.28 ± 8.93 years (range 14-57 years).
BCS was chronic form in 21 patients (84%), acute in three
patients (12%), and fulminant in 1 patient (4%). When
tested for underlying thrombophilia, 8 were negative (idiopathic), 4 primary antiphospholipid antibody syndrome
(APS), 4 protein C deficiency, 3 Antithrombin Ⅲ deficiency, 1 myeloproliferative disorder, 1 combined protein
C, S deficiency, 1 combined protein C, S, Antithrombin
Ⅲ deficiency, 1 combined Antithrombin Ⅲ deficiency +
factor V Leiden mutation (FVLM), 1 combined protein S
deficiency + FVLM and 1 was primary APS + FVLM.
According to Child Classification, 5 patients (20%)
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Patients, n (%)

Findings

Intervention details: The main indications for intervention in the studied patients were ascites associated
with large esophageal varices; uncontrollable ascites
only; large esophageal varices only and fulminant hepatic
failure in 56%; 36%; 4% and 4% of patients respectively.
Twelve patients (48%) were candidates for angioplasty; of those; 10 patients (40%) had stenting (5; 20% in
MHV, 4; 16% in LHV and 1; 4% in RHV) and 2 patients
(8%) had angioplasty without stenting (1 patient in both
LHV and MHV and the other patient in both RHV and
MHV, where they shared a common short stenotic segment at their entrance into IVC).
Thirteen patients (52%) were candidates for TIPS.
The need of revision was 41.6% (5 out of 12 patients) in cases of angioplasty ± stenting and 38.4% (5
out of 13 patients) in cases of TIPS as shown in Table 2.
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Table 2 Details of patients who needed revisions and their follow up (n = 10)
Patient

Intervention

Time of dysfunction

23 yr F

Angioplasty without
stenting

Day 7 and Day 10

27 yr M Angioplasty and stenting
28 yr F Angioplasty and stenting
30 yr F Angioplasty and stenting
28 yr M Angioplasty and stenting
27 yr F

TIPS

33 yr F

TIPS

37 yr F
27 yr M
17 yr M

TIPS
TIPS
TIPS

Action taken

No of revisions

1 yr patency

End of FUP patency

2

Patent

Patent at 20th mo

2

Patent

Patent at 24th mo

1

Patent

Patent at 12th mo

TIPS was done, occluded at
day 10; then re-angioplasty was
done1
Day 7 and 2nd yr
Angioplasty was done-then
angioplasty + thrombectomy
4th mo
Angioplasty + local
thrombolytic therapy
1st, 4th, 6th and 9th mo TIPS was done-then angioplasty
(3 times)
3rd mo and 14th mo
Angioplasty + stent was donethen mesoatrial shunt
Day 1
(stent occlusion and migration
to portal vein) - Re (TIPS)
Day 3
Angioplasty + thrombectomy +
systemic thrombolytic therapy
Day 7 and 1st mo
Angioplasty (2 times)
Day 7, 3rd and 8th mo
Angioplasty (3 times)
1st mo
Patient refused intervention

4

Occluded at 9th mo Occluded at 24th mo

1

Occluded at 1 yr

Dead2 at 17th mo

1

Patent

Patent at 20th m

1

Patent

Patent at 32nd mo

2
3
0

Patent
Patent
Occluded

Patent at 12th mo
Occluded at 20th mo
Occluded at 12th mo

1

Patient had angioplasty dysfunction at Day 7, so transjugular intrahepatic portosystemic shunt (TIPS) was done but was occluded at Day 10, so angioplasty of TIPS stent was done; 2Cause of death: Intraperitoneal bleeding. Follow up period: Minimum (12 mo), Maximum (32 mo). F: Female; M: Male; yr: Years
old; FUP: Follow up.

60

Table 3 Patient survival n (%)
Angioplasty

50

Total

53.85%

TIPS
43.75%

40
12 (100)
0 (0)

13 (100)
0 (0)

25 (100)
0 (0)

11 (91.6)
1 (8.4)

13 (100)
0 (0)

24 (96)
1 (4)

%

One year
Alive
Dead
End of follow up
Alive
Dead

TIPS

Angioplasty

30
20

25%
18.75%
11.53%

12.50% 11.53%

10
Because of death of one patient only out of 25; Kaplan–Meier curve couldn’t
be drawn for patient survival. TIPS: Transjugular intrahepatic portosystemic
shunt.

0
Sepsis

Bleeding

Stent

Shunt

migration

dysfunction

Figure 1 Procedure complications. Transient hepatic encephalopathy (HE):
HE lasting 2-3 d after procedure with rapid response to treatment. Bleeding was
either intra-peritoneal or hemobilia. TIPS: Transjugular intrahepatic portosystemic shunt.

patient). Patency rate dropped to 10/12 (83.3%) at one
year and continued till the end of follow up at 32 mo. (There
was persistent shunt occlusion in 2 patients in spite of repeated revisions and optimal anticoagulation therapy).
Figure 2B shows patency rate in patients who had TIPS
procedures; it was 12/13 (92.3%) at one year (due to persistent shunt occlusion in one patient despite repeated revisions). Patency rate dropped to 11/13 (84.6%) at 20 mo
and this continued till the end of follow up at 32 mo (due
to persistent shunt occlusion in another patient).
At one year of follow up, only three patients of
25 (12%) had occluded shunts. Patients with occluded
shunts showed no improvement regarding their clinical manifestations, laboratory profile and performance
status. On the contrary, patients with patent shunts (22
of 25; 88%) showed marked improvement as shown in
Tables 4 and 5.

Statistical analysis
The mean duration of follow up was 20.04 ± 7.817 mo
(ranging from 12-32 mo). One year survival rate was
100% for all patients and at the end of follow up survival rate was 96% due to death of one patient at the 17th
mo of follow up as shown in Table 3.
Figure 2A shows patency rate in patients who underwent angioplasty ± stenting procedures; it was 11/12
(91.7%) at 9 mo (due to persistent shunt occlusion in one
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Transient HE

			

Figure 1 shows frequency of all complications in total
procedures done [Twenty six angioplasty ± stenting procedures (12 as primary intervention and 14 as a trial for
maintenance of previously occluded angioplasty or TIPS)
and 16 TIPS procedures (13 as primary intervention and
3 in patients with occluded stents following angioplasty in
whom redilatation was not possible)].
In total procedures done (whether primary or revision procedures), the frequency of angioplasty dysfunction was 53.85% (14 out of 26 procedures) and the
frequency of TIPS dysfunction was 43.75% (7 out of 16
procedures).

6.25%
3.84%

0%

909

February 21, 2011|Volume 17|Issue 7|

Eldorry A et al . Non surgical hepatic decompression in Budd-Chiari

A

B

Survival function

Survival function

1.0

0

Survival function
Censored

0.8
Cum survival

Cum survival

0.8

Survival function

1.0

0.6
0.4

0.6
0.4

0.2

0.2

0.0

0.0
0

10

20

30

40

0

Occlusion time or end of followup

10

20

30

40

Occlusion time or end of followup

Figure 2 Patency rate in patients who underwent angioplasty ± stenting (A) and transjugular intrahepatic portosystemic shunt (B). A: Type of intervention: angioplasty ± stenting of hepatic veins, it was 91.7% at 9 mo and dropped to 83.3% at one year till the end of follow up at 32 mo; B: Type of intervention: transjugular intrahepatic portosystemic shunt, it was 92.3% at one year and dropped to 84.6% at 20 mo till the end of follow up at 32 mo.

Table 4 Clinical data of patients before and after intervention
Before intervention

Patients with occluded shunts (n = 3)
Abdominal pain
Jaundice
Lower limb edema
Dilated veins
Ascites
Patients with patent shunts (n = 22)
Abdominal pain
Jaundice
Lower limb edema
Dilated veins
Ascites

One year after intervention

P value

Sig

+VE

-VE

+VE

-VE

3
1
2
1
3

0
2
1
2
0

2
0
1
0
3

1
3
2
3
0

> 0.05
> 0.05
> 0.05
> 0.05
> 0.05

NS
NS
NS
NS
NS

20
8
8
4
21

2
14
14
18
1

1
0
1
0
1

21
22
21
22
21

< 0.001
< 0.01
< 0.05
> 0.05
< 0.001

VHS
HS
S
NS
VHS

Sig: Significance; NS: Non significant; S: Significant; HS: Highly significant; VHS: Very highly significant; -VE: Negative; +VE: Positive.

anticoagulation therapy. This is a more or less satisfactory outcome; however it might have been influenced by
the relatively short follow up period (ranging from 12 to
32 mo) as well as most of the patients having good or
intermediate prognosis according to Rotterdam score.
The need of revision in cases with angioplasty ± stenting was 41.6% (5 out of 12 cases). One year survival was
100% and at the end of follow up, survival dropped to
91.6% due to death of one patient who had occluded
shunt after one year and was also referred for mesoatrial
shunt due to occlusion of IVC.
Although angioplasty is considered a simple procedure;
some complications were reported in the current study.
Twenty six angioplasty ± stenting procedures have been
done (12 procedures as primary intervention and 14 procedures as a trial for maintenance of previously occluded
angioplasty or TIPS); of these procedures, angioplasty dysfunction was reported in 53.85%. This is consistent with
Senzolo et al[14] who stated that although long-term patency
rates can reach 80%-90% in angioplasty ± stenting procedures; angioplasty may later be required in 50% of these
cases to overcome angioplasty dysfunction.

DISCUSSION
This is the first study that addresses the short term outcome of interventional radiology procedures in management of Egyptian patients with BCS. In this study, 12
patients (48%) had short segment occlusion that enabled
us to perform angioplasty with stenting in ten cases and
without stenting in two cases. Thirteen patients (52%)
were not suited for angioplasty and had TIPS.
According to Xu et al[13], short-term results of balloon
angioplasty alone without stenting were excellent but the
sustained patency rate was only 50% at two years after the
procedure. In this study, one of the cases that had angioplasty alone was still having patent shunt at 24 mo after
the procedure without any need for shunt revision; the
other one had occluded shunt on the seventh day that necessitated re-intervention in the form of TIPS which was
still patent at 20 mo after procedure.
Patency rate in patients who underwent angioplasty ±
stenting procedures was 10/12 (83.3%) at one year and
at the end of follow up due to persistent shunt occlusion
in 2 patients in spite of repeated revisions and optimal
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Table 5 Lab data and performance status of patients before and after intervention
Before intervention
mean
Patients with occluded shunts (n = 3)
ALT (N = 7-40 IU/L)
AST (N = 7-37 IU/L)
Total bilirubin (N = 0.2-1.2 mg/dL)
Direct bilirubin (N = 0-0.3 mg/dL)
Albumin (N = 3.5-5.3 g/dL)
Performance status
Patients with patent shunts (n = 22)
ALT (N = 7-40 IU/L)
AST (N = 7-37 IU/L)
Total bilirubin (N = 0.2-1.2 mg/dL)
Direct bilirubin (N = 0-0.3 mg/dL)
Albumin (N = 3.5-5.3 g/dL)
Performance status

One year after intervention

P value

Sig

SD

mean

SD

70.33
42
2.9
1.53
3.7
3.33

75.070
24.240
2.940
1.560
0.800
0.577

29.66
42.33
1.26
0.53
3.56
2.00

24.66
32.51
0.832
0.577
0.901
1.730

> 0.05
> 0.05
> 0.05
> 0.05
> 0.05
> 0.05

NS
NS
NS
NS
NS
NS

66.95
53.95
2.818
1.29
3.5
2.59

117.265
33.832
3.198
2.022
0.475
1.007

26.45
32.22
1.21
0.51
3.93
0.18

8.528
9.586
0.414
0.296
0.576
0.664

< 0.05
< 0.01
< 0.01
< 0.01
< 0.01
< 0.001

S
HS
HS
HS
HS
VHS

N: Normal range; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; Sig: Significance; NS: Non significant; S: Significant; HS: Highly significant; VHS: Very highly significant.

Table 6 Comparison of different transjugular intrahepatic portosystemic shunt studies in Budd-Chiari syndrome with the current study
Points of comparison
No. of patients
Mean age in years (range)
Median child score
Acute, fulminant/chronic presentation
Mean follow-up (mo)
Stent stenosis (%)
Anticoagulation (%)
Patients with acute presentation who died
Patients with chronic presentation who died
Death total (%)
Liver transplantation
Surgical portocaval shunt

Mancuso et al

[18]

Perelló et al

15
40 (20-73)
11
8/6
24
36
100
4
0
30
0
0

[19]

13
36 (17-67)
9
4/6
48
72
95
ND
ND
10
1
2

Rössle et al

[20]

35
43 (12-74)
9
11/13
37
47
100
2
1
9
2
0

Hernández-Guerra et al

[21]

25 (9 covered stents)
40 (17-54)
9
ND
20
67 (19% covered stents)
ND
ND
ND
0
0
0

Current study
13
29 (14-57)
8
2/11
18
38.4
100
0
0
0
0
0

ND: Not determined; Anticoagulation: Percent of patients who were adherent to anticoagulation therapy.

plasty and stent were Staphylococcus aureus and S. epidermidis,
which were sensitive to cefazolin.
In this study, the results of angioplasty ± stenting
agreed with Fisher et al[16] who stated that, with appropriate case selection, many patients with BCS caused by short
length HV stenosis or occlusion may be managed successfully by angioplasty ± stenting with a good outcome
following the procedure, provided that anticoagulation is
maintained. According to the authors’ comparative study
between percutaneous angioplasty and operative shunt
surgery; both groups had the same re-occlusion rate and
both were related to suboptimal dose of anticoagulation.
In the current study, 13 patients (52%) were not candidates for angioplasty and underwent TIPS. The need
for revision was 38.4% (compared to 41.6% in angioplasty ± stenting). One year and end of follow up survival rates following TIPS were 100%. This could be attributed to the relatively short follow up duration (ranging
from 12 to 32 mo) and good selection of cases, as most
of our patients had good or intermediate predictable
prognosis according to Rotterdam score.

Stent migration, which is very rare, occurred in one
angioplasty procedure (3.84%) where stent migrated to
the heart just after insertion. However, no serious complications occurred and stent was embedded in the wall
of right atrium and the patient was quite well.
Post procedure (angioplasty ± stenting) bleeding was
encountered in 3 procedures (11.53%), 2 of which were
intraperitoneal and one of which was hemobilia. All 3 cases were managed conservatively by temporary stoppage
of anticoagulation and blood transfusion when indicated.
This complication could be attributed to the application
of a transhepatic approach in these procedures. Beckett
and Olliff[5] stated that this approach has the merit of
simplicity over a transjugular or transfemoral approach, as
well as feasibility with major superior vena caval obstruction but with a potentially greater risk of bleeding.
Post procedure sepsis occurred in 3 procedures (11.53%)
in spite of antibiotic prophylaxis with cefotaxime in combination with ampicillin-sulbactam. This could be due to infection from resistant organisms. According to McDermott
et al[15], pathogens that precipitated infection after angio-
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Patency rate in patients who had TIPS procedures was
12/13 (92.3%) at one year due to persistent shunt occlusion in one patient despite repeated revisions. At the end
of follow up; patency rate dropped to 11/13 (84.6%) due
to persistent shunt occlusion in another patient.
The results of the current study are much better than
what had been reported by Valla[17], namely that secondary thrombosis or shunt dysfunction requiring revision
occurs in about 70% of cases by 6 mo. However, the results of this study are more or less comparable to those
reported by Senzolo et al[14] who stated that 36%-72% of
patients needed reintervention after TIPS. The authors
also reported a long-term patency rate of about 50% despite of routine anticoagulation therapy.
Comparison between the results of the current study,
regarding TIPS, with other studies is shown in Table 6.
Sixteen TIPS procedures have been done throughout
the current study (13 as primary intervention and 3 in
patients with occluded stents following angioplasty in
which predilatation was not possible).
Post TIPS sepsis occurred in 3 procedures (18.75%),
in spite of prophylactic antibiotics. According to Dravid
et al[22]; an infection rate of 13% following TIPS was reported.
According to Ryan et al[11], acute infection related to
TIPS placement appears to be uncommon. Whether or
not prophylactic antibiotics are of value remains undetermined. Options for prophylactic antibiotics for TIPS
are: (1) no prophylaxis; (2) 1 g ceftriaxone single dose intravenously before procedure; and (3) 1.5-3 g ampicillin/
sulbactam single dose intravenously before procedure.
We adopted the third strategy successfully in combination with cefotaxime 1 gm IV and completed the course
of antibiotics for five days after intervention.
Hepatic encephalopathy after TIPS occurred in 2 patients (12.5%) and was transient, lasting only for 2-3 d and
responded well to anti hepatic encephalopathy measures.
Post procedure bleeding was encountered in 4 procedures (25%), 2 intraperitoneal and 2 hemobilia; all were
managed conservatively with temporary stoppage of
anticoagulation and blood transfusion if indicated.
In the current study, the overall 1 year shunt patency
of all procedures (angioplasty ± stenting and TIPS) was
22/25 (88%) as 3 patients had occluded shunts in spite of
repeated trials of dilatation and adherence to anticoagulation therapy. We compared clinical and laboratory characteristics before and after intervention in patients with patent shunts (22 patients) and in those with occluded shunts
(3 patients) irrespective of the type of procedure performed. We observed that patients with occluded shunts
showed no improvement compared to those with patent
shunts even after multiple revisions in terms of clinical
manifestations, laboratory profile and performance status.
These observations are consistent with Bachet et al[23]
who concluded that, in patients with BCS treated with
portosystemic shunting, shunt dysfunction has a major
impact on morbidity and mortality and maintenance of
shunt patency is of major importance for better long-term
outcome.
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In conclusion; Budd Chiari syndrome is a potentially
life-threatening disorder that requires a multidisciplinary
approach with hepatologist, hematologist, interventional
radiologist and vascular surgeon. Morbidity and mortality following both angioplasty ± stenting and TIPS are
low with satisfactory stent and patient survival. Proper
selection of procedure candidates and maintenance of
shunt patency by strict adherence to anticoagulation
and early management of shunt dysfunction are crucial
in clinical, laboratory and radiological improvement of
BCS patients.
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Background

Budd-Chiari syndrome (BCS) results from hepatic venous outflow obstruction
at any level from hepatic venules to the right atrium. Few patients respond to
medical treatment (anticoagulation ± thrombolytic therapy, diuretics). However,
most patients need intervention to restore the hepatic blood flow. Restoring
outflow in one of the major hepatic veins by balloon dilatation ± stenting is the
management of choice. When not possible or failed, Transjugular Intrahepatic
Portosystemic Shunt is used.

Research frontiers

Follow up of patients after radiological intervention is crucial in order to assess
patient improvement, shunt patency and function and to manage any procedure
related complications. In this study, the authors demonstrate that morbidity and
mortality following angioplasty ± stenting and transjugular intrahepatic portosystemic shunt (TIPS) are low with satisfactory outcome.

Innovations and breakthroughs

This is the first Egyptian study that addresses the short term outcome of interventional radiology procedures in management of BCS.

Applications

This study may represent a future strategy for good selection of procedure
candidates, maintenance of shunt patency by strict adherence to anticoagulation and early management of shunt dysfunction which are all crucial in clinical,
laboratory and radiological improvement of BCS patients.

Terminology

Angioplasty means balloon dilatation of hepatic vein; it may be with or without
stent insertion. This procedure is performed in BCS patients with short segment
stenosis or occlusion of the hepatic veins with significant patent segments. This
approach will re-establish hepatic venous outflow via the physiological route. In
cases where blood flow cannot be restored or where the approach fails (usually because the remaining patent veins are too small or have insufficient flow),
Transjugular Intrahepatic Portosystemic Shunt is used; in which the shunt connects the hepatic vein to the portal vein to bypass the obstruction.

Peer review

The authors evaluated the outcome of patients with BCS after non surgical
hepatic decompression procedures (either balloon angioplasty ± stenting or
TIPS). It revealed that morbidity and mortality following both procedures are low
with satisfactory stent and patient survival. Thus, proper selection of procedure
candidates and maintenance of shunt patency by strict adherence to anticoagulation and early management of shunt dysfunction are crucial in clinical, laboratory and radiological improvement of those patients. Their results are excellent
on managing a very challenging group of patients and their program should be
commended for this outcome.
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