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Clinical and Diagnostic Profile and Management 
of Inferior Vena Cava Obstruction- A Descriptive 
Study at a Tertiary Care Centre, Hyderabad

INTRODUCTION
Hepatic venous outflow obstruction, also known as Budd-Chiari 
syndrome can be located anywhere from the small hepatic venules 
to the entry point of the IVC into the right atrium. There are various 
aetiologies causing the obstruction. By convention, hepatic veno-
occlusive disease and cardiac disorders are not included in this 
definition [1]. The pathophysiological consequences include 
obstruction, which leads to sinusoidal congestion, ischemia 
and finally hepatocellular necrosis, fibrosis and cirrhosis [1]. IVC 
Obstruction (IVCO) is clinically suspected under the following 
circumstances: (a) simultaneous presentation of pain in the right 
hypochondriac region, ascites and hepatomegaly; (b) whenever 
severe and resistant ascites is seen with mildly deranged liver 
function tests in patients with liver disease symptoms and signs; 
(c) when a patient with prothrombotic disorder presents with liver 
disease manifestations; (d) when there is liver enlargement and 
ascites in a patient presenting with fulminant hepatic failure; (e) 
when there is unexplained chronic liver disease after common 
causes are ruled out [1].

Primary IVC obstruction is a diagnosis of exclusion of secondary 
causes like thrombus, extrinsic compression by thrombus, cysts 
etc., [1,2]. In western countries, pure hepatic vein thrombosis is 
most common. In Asian countries, either pure IVC or combined IVC 
and hepatic vein obstruction predominates. The IVC obstruction 
can be membranous, a short segment stenosis or diffuse narrowing 
[3]. To establish the diagnosis of IVCO, the initial investigations are 
abdominal ultrasound and doppler study of IVC and hepatic veins. 
Both the investigations together have a diagnostic sensitivity of 75%. 
Various features on doppler study include absence of flow signal in the 
hepatic veins, collateral formation, a spider-web appearance around 
the hepatic vein ostia. The presence of intrahepatic or subcapsular 
hepatic venous collaterals is a distinguishing feature of IVCO on 
Doppler study. Computed Tomography (CT) or Magnetic resonance 
imaging (MRI) are the second line of investigation. The gold standard 
of investigation is IVC and hepatic vein venography which defines the 
site and extent of obstruction prior to intervention [4,5].

Medical treatment consists of diuretics, therapeutic paracentesis 
where indicated, anticoagulation, and compressive stockings 
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ABSTRACT
Introduction: Obstruction to hepatic venous outflow is a rare 
disease with a potentially fatal outcome, if not recognised and 
managed promptly. The level of obstruction can vary, anywhere 
from the small hepatic venules to the entry point of the Inferior 
Vena Cava (IVC) into the right atrium. The original patients that 
Budd-Chiari described had acute hepatic vein thrombosis 
but this syndrome now encompasses various hepatic venous 
outflow blocks, of which a membrane in the IVC is the most 
common anatomical form of obstruction. Pure IVC obstruction 
is commonly seen among Asians.

Aim: To study the clinical and diagnostic profile of patients 
presenting with IVC obstruction and to evaluate the treatment 
efficacy and safety of percutaneous transluminal angioplasty.

Materials and Methods: For this prospective, descriptive 
study, from November 2015 to August 2019, a total of 21 
patients were admitted with obstruction of hepatic venous 
flow. Most of the patients were young adults. Clinical features, 
aetiologies and coagulation profiles were studied. Ascites, pain 
abdomen and pedal oedema were common presentations. 
Diagnosis was established by clinical examination and was 
confirmed by ultrasound-doppler study, computed tomography 
and conventional angiography. Statistical analysis was done 
by using statistical package for social sciences IBM SPSS 
statistics for Windows, version 20.0. The data were expressed 
as percentages of study population while, continuous data were 
expressed as mean±standard deviation.

Results: The mean age of the population was 24.7±2.9 
years, with a female preponderance. (male: female=1:2). 
IVC angiography was done in 15 patients. Seven of the 15 
patients had diffuse narrowing of IVC. Eight patients had focal 
or segmental narrowing of IVC, among them seven patients 
underwent Percutaneous Transluminal Angioplasty (PTA) with 
stenting. The venous access was obtained from femoral vein. 
The stenoses were crossed with either guide wire or Brocken 
brough needle with Mullins sheath. Three patients did not need 
predilatation. In four patients, obstructed IVC was dilated with 
Inoue balloon and then self-expanding stents were placed. 
Success was achieved in all cases, with significant drop in 
the pressure gradients from 20±5 mmHg before procedure 
to 3±2 mmHg immediately after the procedure. After PTA, all 
seven patients had either total relief or decrease of symptoms 
and clinical signs of hepatic venous obstruction. No major 
complications were observed and no repeat interventions were 
required. The mean postprocedural follow-up was six months 
that showed good outcomes with good stent patency.

Conclusion: Chronic obstruction of IVC presents with 
abdominal pain, progressive ascites and portal hypertension 
in young adults, with mild abnormality of liver function tests. 
The IVC obstruction can be due to an obstructive membrane or 
segmental stenosis or diffuse narrowing of IVC. PTA with stenting 
can be done safely and it effectively relieves the symptoms 
and venous congestion and can be considered as the first line 
decompressive procedure in patients with IVC stenosis.
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to lower limbs [6,7]. Transjugular Intrahepatic Portosystemic 
Shunt (TIPS) can be done when there is extensive hepatic vein 
obstruction. It relieves the portal pressure in both cirrhosis and 
IVC obstruction. But indications for TIPS are limited [8]. Surgical 
options include porto-caval shunt procedures, liver transplantation. 
Both these have high procedural risk. When there is narrowing of 
only a short segment of IVC or hepatic veins, it is feasible to do 
a percutaneous transluminal angioplasty of the affected venous 
segment, with or without stenting. These procedures relieve the 
liver congestion and decrease the portal hypertension. PTA is 
increasingly done presently to treat chronic IVC obstruction as it is 
a safe, minimally invasive and low-risk procedure with a fairly good 
procedural success rate, causing immediate relief of symptoms 
[9]. After obtaining venous access via femoral vein, the obstructed 
IVC segment can be crossed either by a Terumo 0.032 or in case 
of critical obstruction, by a brockenbrough needle-mullen sheath 
assembly. The dilatation is done by peripheral angioplasty balloon 
or Inoue balloon [9]. Usually self-expanding stents can be placed 
across the obstructed segment.

PTA alone is associated with recoil of the dilated segment and re-
occlusion, especially in segmental stenosis. Stenting of the affected 
segment maintains good long term patency. The studies evaluating 
the use of Inoue balloon for dilatation of chronic IVC obstruction, 
followed by stenting are rare. This study was conducted as the 
authors have experienced increased incidence of patients with IVC 
obstruction in the specific geographical location and the patient 
profile and percutaneous management has never been studied 
at the institute. Thus, the study aimed to evaluate the clinical 
and diagnostic profile of patients presenting with IVC obstruction 
and to assess the treatment efficacy and safety of percutaneous 
transluminal angioplasty.

MATERIALS AND METHODS
This prospective, descriptive study, was conducted between 
November 2015 to August 2019 upon a total of 21 patients who were 
admitted in Cardiology Department of Osmania General Hospital, 
Hyderabad with the symptoms suggestive of IVC obstruction. This 
study was conducted while following the Helsinki guidelines. The 
patient data were collected ensuring that the identities are not 
revealed in any manner.

Inclusion criteria: Patients presenting with progressive ascites, 
pain in the right hypochondrium, upper gastrointestinal bleeding 
and pedal oedema in younger people with minimal jaundice and little 
derangement of liver function, despite clinical features of cirrhosis 
with diagnosis of IVCO established by doppler study of IVC and 
hepatic veins, confirmed by CT angiogram.

exclusion criteria: Hepatic ailments such as alcoholic liver disease, 
cirrhosis of liver, hepatocellular neoplasms, cysts, metastatic liver 
disease and viral hepatitis were excluded from the study. Cardiac 
diseases such as congestive heart failure, right heart failure of 
any cause, constrictive pericarditis were ruled out. Splenic vein 
thrombosis, portal vein thrombosis, extrinsic compression of IVC 
were excluded.

Written consent was obtained from all the patients for inclusion in 
the study. A diagnostic workup of the patients was done, consisting 
of haemogram, hepatic function tests like serum bilirubin, liver 
enzymes, serum proteins. Coagulation profile was studied in all 
patients. Ultrasound study of the abdomen was done to rule 
out cirrhosis and any other causes of abdominal pain and portal 
hypertension. All patients underwent upper GI endoscopy to rule out 
oesophageal varices. Initially diagnosis was established by Doppler 
study of the IVC and hepatic veins. The diagnosis was confirmed 
by CT angiogram. In the absence of contraindications, informed 
consent was taken from willing patients and IVC venogram by 
conventional angiography was done. All the patients were treated 
with diuretics, anticoagulation and paracentesis where indicated.

Study Procedure
All the patients were given mild sedation in the form of oral 
alprazolam 0.5 mg. The patients were kept fasting overnight. The 
procedures were performed under local anaesthesia with xylocaine 
injection. The procedures were done under anticoagulation with 
unfractionated heparin, with Activated Partial Thromboplastin Time 
(APTT) levels 2 to 2.5 times the normal value. The venous access 
was obtained by Seldinger technique via the right femoral vein. 
Where the obstruction was incomplete, the lesion was crossed 
with 0.032” Terumo guidewire and direct stenting was done with 
good result. Where the obstruction was critical, it was crossed with 
Brockenbrough needle with Mullins sheath, which was exchanged 
to steel-coiled guide wire. Septal dilator was used to dotter the 
lesion. Obstructed IVC was dilated with Inoue balloon. The size of 
the Inoue balloon used was 18 to 20 cc volume. Self-expanding wall 
stents were placed across the dilated segments [Table/Fig-1]. The 
size of stents used was 18×40 mm to 20×80 mm.

STATISTICAL ANALYSIS
Statistical analysis was done by using IBM Statistical Package for the 
Social Sciences (SPSS) statistics for Windows, version 20. The data 
were expressed as percentages of study population; Continuous 
data were expressed as mean±standard deviation.

RESULTS
A total of 21 subjects were studied. The mean age of patients was 
24.7±2.9 years. There was a preponderance of female patients 
(male: female ratio of 7:14).

All patients had less than normal haemoglobin. Five patients had 
anaemia with haemoglobin less than 10 gms/dL and were given 
blood transfusions. Eighteen (85%) patients had deranged liver 
function, with mild elevation of serum bilirubin and liver enzymes 
[Table/Fig-2]. One female patient had history of intake of oral 
contraceptive pills. Twelve (57%) patients had abnormal coagulation 
profile in form of shortened coagulation time and Prothrombin 
Time (PT)/International Normalised Ratio (INR) in the lower range 
of standard levels and protein C deficiency in one female patient. 
Seventeen (79%) patients had significant oesophageal varices on 
upper GI Endoscopy. All patients had confirmed IVC obstruction on 
IVC Doppler study and CT Venogram. Eleven patients had associated 
hepatic vein obstruction of varying degrees in radiological studies.

[Table/Fig-1]: Angioplasty of IVC using inoue balloon and stenting. a) Venogram 
showing obstruction; b) Dilatation of IVC obstruction with Inoue balloon; c) Stent 
across the obstruction; d) Expanded stent across the obstruction.
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Characteristics Values n (%)

Age (Years) 24.7±2.9

Sex (M/F) 7/14

Pedal oedema 21 (100)

Abdominal pain 15 (71)

Ascites 21 (100)

Superficial engorged veins 17 (79)

Hepatomegaly 21 (100)

Oesophageal varices 17 (79)

Impaired LFT 18 (85)

Abnormal coagulation profile 12 (57)

[Table/Fig-2]: Baseline characteristics and investigation profiles of the study 
 population.
M: Male; F: Female; LFT: Liver function test

Characteristics Values n (%)

Angiography 15

Pure IVC obstruction 8 (53)

IVC, HV diffuse disease 7 (46)

PTA with stenting 7 (46)

Direct stenting 3 (20)

Predilatation+stenting 4 (26.6)

Pre and postdilatation 2 (13.3)

[Table/Fig-3]: Type of IVC and hepatic vein obstruction on angiography and PTA 
procedural details.
IVC: Inferior vena cava; HV: Hepatic vein

In all patients, oral anticoagulation was started four days after the 
procedure, continued indefinitely, with INR value maintained at 2 to 3. 
No major complications were observed, and no repeat interventions 
were required. Short-term follow-up was for six months, once in 
every month. Repeat Doppler studies were done at one month, 
three months and six months after the procedure and showed good 
stent patency in all patients.

DISCUSSION
The original patients that Budd-Chiari described had acute hepatic 
vein thrombosis, but this syndrome now encompasses various 
hepatic venous outflow blocks, of which pure IVC obstruction is more 
common in Asia whereas pure hepatic vein obstruction predominates 
in Western countries [9]. Usually, there is a male preponderance 
of the condition [9]. In contrast, this series of patients showed a 
female preponderance. Yang XL et al., performed angioplasty of 
membranous IVC obstruction in 40 patients, with Inoue balloon 
dilatation and reported procedural success of 91% (38 patients). 
Stenting of dilated IVC was not done. On long term follow-up of 
eight years, only one patient developed restenosis and underwent 
repeat PTA, followed by a third procedure of balloon dilatation and 
stenting. The Inoue balloon diameter is closer to IVC diameter and 
can be tailor-made based on the degree of obstruction. It allows 
the usage of low pressure inflations shorter inflation times and has 
the ability to dilate tougher membranes [10]. In the present study, 
there was segmental occlusion and dilatation using Inoue balloon 
was 100% successful.

In the study by Srinivas BC et al., patients were in the older age 
group (35±6.1 years) and had a male preponderance (M/F=7/5). 
Out of the twelve patients studied, membranous obstruction was 
seen in six patients i.e., 50% cases. Segmental obstruction was 
seen in five patients. There was no hepatic vein involvement. Out 
of the 12 cases, only balloon dilatation was done in six patients 
and six patients underwent stenting as well. All were followed-up 
for upto 13 years. There was only one case of restenosis [11]. In 
the present study, the patients were younger (24.7±2.9 years) and 
there was a preponderance of female patients. Principal anatomy 
was discrete segmental occlusion of IVC, followed by diffuse 
thrombotic occlusion of IVC and hepatic veins. There were no cases 
with membranous web. Zhang CQ et al., reported the long term 
effects of stent placement in IVC or hepatic veins in 115 patients 
[12]. In this study, the primary site of obstruction was IVC followed 
by combined IVC and hepatic veins. (IVC obstruction: 85 patients. 
hepatic vein obstruction: 13 patients, obstruction at both sites: 17 
patients). Stenting was done under ultrasound guidance. Procedural 
success was 94% for IVC stenting (96/102) and 87% for hepatic 
vein stenting (26/30). A 96.7 % of IVC stents remained patent over 
a mean follow-up of 49 months [12].

Jagtap N et al., retrospectively analysed 88 patients with Budd-Chiari 
syndrome who underwent endovascular intervention. Here too the 
main site of stenosis was IVC 42 (47.7%), followed by hepatic veins 
33 (37.5%), combined IVC and HV 13 (14.8%). IVC angioplasty alone 
was done in 11 subjects, IVC angioplasty with stenting in 36 patients, 
HV angioplasty with stenting done in 26 patients, combined HV and 
IVC stent performed in two subjects. Procedures were successful in 
87 patients (98.86%). The stent patency rate at four years was 70.45% 
[13]. Procedural success was 100% in the present study but long term 
follow-up results are not available. Thus, endovascular management of 
IVC obstruction with stent placement has very good long term patency 
rates. All the patients showed excellent symptomatic relief and 100% 
stent patency on short term follow-up of six months. Thus, in IVC 
obstruction, PTA and stenting can be a treatment choice. The morbidity 
and mortality is least and the long-term patency rates are excellent.

Limitation(s)
The number of patients was less and the long term follow-up results 
are not yet available.[Table/Fig-4]: Poststenting inferior vena cava computed tomography angiogram.

Of the 21 patients admitted, one female had subacute bacterial 
peritonitis and had to be managed conservatively. One male patient 
presented with fulminant liver failure and upper gastrointestinal 
bleeding and died one week after admission. Four patients were not 
willing to undergo IVC Venogram. Thus, 15 patients consented for 
angiography of the IVC. Seven patients had diffuse obstruction of 
the IVC and the hepatic veins. Eight patients had focal or segmental 
narrowing of the IVC. Among them, one patient had poor general 
health in the form of anaemia and repeat UGI bleeding but refused 
interventional procedure. Among the 15, 7 patients underwent PTA 
with stenting [Table/Fig-3].

Technical success was defined as free flow of contrast through the 
stented IVC segment and absence of significant gradient across the 
stented segment which was achieved in all cases. [Table/Fig-4]. The 
mean fall of gradients was from 20±5 mmHg to 3±2 mmHg in the 
immediate postprocedural period. The symptoms and signs were 
relieved after PTA in all seven patients. All the patients were given 
double antiplatelet therapy in form of Tab. Aspirin 150 mg per day 
and Tab. Clopidogrel 75 mg per day.
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CONCLUSION(S)
Chronic IVC obstruction is a rare obstructive disease of hepatic 
venous outflow and an important treatable cause of progressive 
ascites and portal hypertension. PTA with stenting is a safe and 
effective first line decompressive treatment in patients with chronic 
IVC stenosis and is associated with very good long term symptomatic 
relief and IVC patency.
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