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SUMMARY
Inferior vena cava (IVC) filters are useful adjuncts to 
prevent venous thromboembolism to the pulmonary 
circulation in the setting of contraindication for 
anticoagulation. Despite their proven decreased rate 
of pulmonary embolism, IVC filters are not without 
complications. We herein present the case of a 22-year-
old man with a history of antiphospholipid antibody 
syndrome who was sent to our institution for evaluation 
with Budd-Chiari and post-thrombotic syndromes 
associated to a chronic retrohepatic complete IVC 
occlusion secondary to an IVC filter placed 5 years earlier. 
Via common femoral, transjugular and transhepatic 
accesses, we performed a successful endovascular 
recanalisation and reconstruction of the IVC with a 16 
mm×60 mm covered stent; the hepatic outflow was 
restored with an 8×20 mm Palmaz stent. At 12-month 
follow-up, his symptoms have resolved, and his liver 
tests are within normal limits. He remains on systemic 
anticoagulation.

BACKGROUND
Inferior vena cava (IVC) filters are useful adjuncts 
to prevent thromboembolic disease in the setting 
of contraindication for anticoagulation. Pulmo-
nary embolism (PE) may be fatal in as many as 
25% of patients1; IVC filter placement should be 
considered in such clinical situation. Despite their 
widespread use, long-term benefits of this intralu-
minal device remain controversial, particularly in 
complex cases such as patients with prothrombotic 
disorders as antiphospholipid antibody syndrome 
(APS).2 We herein present the case of a young man 
with known history of APS and IVC filter place-
ment in a retrohepatic position, who developed 
a chronic occlusion in the IVC and progressed to 
Budd-Chiari and post-thrombotic syndromes. We 
describe the successful endovascular recanalisation 
and reconstruction of the IVC and restoration of 
the hepatic venous outflow.

CASE PRESENTATION
The patient was a 22-year-old man who first 
presented 5 years prior to our encounter with bilat-
eral oedema of the lower extremities to an outside 
facility. Subsequent work-up identified bilateral 
iliac and caval thrombosis with no inciting factor. 
For this reason, he was initiated on warfarin, and 
at that time his primary team decided to place an 

IVC filter, and this device was placed in the retrohe-
patic position. After fulfilling serologic criteria, the 
patient was diagnosed with primary APS.

In 2014, he presented at our institution and was 
found to have visible collateral circulation over the 
anterior wall of his abdomen and ascites, severe 
post-thrombotic syndrome in both lower extremi-
ties characterised by the presence of limb oedema, 
discolouration, lipodermatosclerosis and venous 
ulcers. The liver function tests (LFTs) showed 
mild elevation of the unconjugated hyperbiliru-
binaemia; the remaining laboratory value param-
eters were within normal limits. An abdominal 
CT revealed a complete chronic occlusion of the 
retrohepatic portion of the IVC, patency of renal 
veins, abundant venous collateral network and 
absence of flow from the hepatic veins. Based 
on these findings, the diagnosis of Budd-Chiari 
syndrome was made. The patient initially refused 
invasive treatment for his condition and decided 
to continue only with oral anticoagulants. During 
his follow-up, an endoscopy was performed by the 
Gastroenterology Service, which showed oesoph-
ageal varices. After discussion of the therapeutic 
options with the patient and his family, the deci-
sion was made to restore the flow through the 
IVC by endovascular means and angiographically 
evaluate the venous outflow from the liver circu-
lation. Venous access was established, both from 
the right internal jugular and the right common 
femoral veins, and complete retrohepatic IVC 
occlusion was demonstrated by ascending venog-
raphy (figure  1A). The occlusion was crossed 
with a Glidewire (Terumo Medical, Somerset, 
NJ, USA), and a sheath was introduced from the 
jugular vein. The guidewire coming from the 
femoral vein was snared through the sheath in the 
right internal jugular vein, making it a through-
and-through guidewire. Aided by the extra 
support provided by this guidewire, a balloon was 
introduced from the femoral access and used to 
dilate the infrahepatic IVC first, followed by the 
retrohepatic portion displacing and compressing 
the IVC filter. Once IVC lumen was restored, a 
16 mmx60 mm balloon-expandable covered stent 
was placed at the retrohepatic portion of the IVC 
(Atrium ADVANTA V12 Covered Stent, Maquet, 
Germany) (figure  1B). Completion venography 
demonstrated flow through the IVC (figure 1C). 
Hepatic vein access was then established in a 
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transhepatic fashion, aided by ultrasound and fluoroscopy. 
Another through-and-through guidewire was established from 
the hepatic vein to the previously obtained jugular access. 
Contrast venography demonstrated a stenotic lesion in the 
hepatic outflow (figure 2); subsequently, balloon angioplasty of 
the middle hepatic vein was performed, and an 8 mmx×20 mm 
Palmaz stent was placed at the confluence of the hepatic veins 
(figure  3A). Completion venography was performed, which 
showed patency of two hepatic veins, a compressed IVC 
filter against the IVC wall and complete patency of the IVC 
(figure 3B).

After 2 days, the patient was discharged home on 10 mg of 
apixaban twice a day for 7 days, followed by 10 mg daily (5 mg 
twice a day). 

DIFFERENTIAL DIAGNOSIS
1.	 protein C deficiency
2.	 factor V Leiden thrombophilia
3.	 secondary antiphospholipid syndrome associated to 

systemic lupus erythematosus.

OUTCOME AND FOLLOW-UP
His hospitalisation course was uneventful, and he was discharged 
home in stable condition. A follow-up visit 2 months later showed 

significant improvement of the abdominal collateral network, 
completely healed lower extremity ulcers, significant improve-
ment of the post-thrombotic symptoms, with no ascites, and 
normalisation of the LFTs. At 12-month follow-up, he remains 
in good health, with no recurrence of the prior symptoms.

DISCUSSION
Venous thromboembolism (VTE) affects approximately 1 per 
1000 of the population, with an annual estimate of 600 000 
cases of clinically significant PE, and about 200 000 deaths annu-
ally in the USA alone.3 Because of this high incidence, and given 
the fact that in as many as 25% PE may be fatal, the concept of 
vena cava interruption has long been part of the treatment algo-
rithm for VTE, particularly in the setting of contraindication to 
anticoagulation. Since Bottini reported the first successful IVC 
ligation to prevent PE in 1893,4 numerous techniques have been 
proposed for this same purpose, including partial interruption 
of the IVC with staples, plastic clips or surgical plication.5 In 
1973, the permanent Greenfield filter (Boston Scientific, Natick, 
Massachusetts, USA) was introduced, which became the gold 
standard for treatment.1 In later years, designs that allow endo-
vascular placement and subsequent retrieval of filters have been 
developed.

The APS is a well-known prothrombotic disorder, and this is 
defined as the classic triad of arterial and/or venous thrombosis, 
recurrent fetal loss and thrombocytopenia, in the presence of 

Figure 1  Ascending venography demonstrated the inferior vena cava (IVC) occlusion at the level of the IVC filter (black arrow); the presence of 
collateral flow through the hemiazygos vein is observed (A). A balloon was introduced from the common femoral access and used to dilate the 
retrohepatic portion displacing and compressing the IVC filter; the infrahepatic IVC was also balloon angioplastied. Once IVC lumen was restored, a 
16 mm×60 mm balloon-expandable covered stent was placed at the retrohepatic portion of the IVC (Atrium ADVANTA V12 Covered Stent, Maquet, 
Germany) (B). Completion venography demonstrated flow through the IVC (C).

Figure 2  Contrast venography via transhepatic access demonstrated 
a stenotic lesion in the hepatic outflow (white arrow).

Figure 3  Balloon angioplasty of the middle hepatic vein was 
performed, and an 8 mm× 20 mm Palmaz stent was placed at the 
confluence of the hepatic veins (A). Completion venogram was 
performed demonstrating patency of the hepatic vein in the stented 
area (between black arrows) (B).
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antiphospholipid antibodies.6 These antibodies have been asso-
ciated with thrombosis in unusual vascular beds, such as the 
hepatic veins, causing Budd-Chiari syndrome.7 The latter is a 
relatively infrequent complication of APS, associated in partic-
ular with a higher proportion of positive IgG Anticardiolipin 
(aCL) or antiphospholipid (aPL) antibodies levels  than healthy 
controls.7

Although interruption of the IVC by means of an IVC filter 
has well established indications, less clear is the benefit of 
offering such treatment in the setting of IVC thrombosis that 
would require suprarenal placement of the device. Reported 
complications of IVC filters include IVC penetration associated 
with visceral perforation, aortic dissection and chronic IVC 
occlusions.8 Interestingly, conical filters are associated with the 
highest risk of penetration, and cylindrical/umbrella filters have 
the highest risk of IVC thrombosis and subsequent occlusion of 
the vessel.9

Endovascular recanalisation of chronic total occlusions of the 
IVC has previously been shown to be feasible and effective,10 
and less invasive than open surgical reconstruction or bypass.11 
However, current experience with this technique is limited to a 
small series of cases. Although experience continues to enlarge, 
results become more acceptable: a series of 982 patients with 
venous outflow obstruction, published by Neglén et al,12 was 
treated by endovascular means, with 86% cumulative secondary 
patency rates at 72 months and ulcer healing of 58% at 5 years. 
However, experience of endovascular recanalisation of chronic 
total occlusions of the IVC in patients with APS remains scarce 
and limited only to case reports. In this case, we opted for a 
covered stent to isolate from the circulation the compressed IVC 
filter; the diameter of the selected device was smaller (16 mm) 
to the commonly reported in the literature for IVC stenting. 
We consider that this calibre would be sufficient to recanalise 
successfully the vessel and to displace and compress the filter. 
Additionally in the case of central venous occlusion covered 
stents have demonstrated better technical results and longer 
patency rates than bare metal stents,13 and reports have shown 
the utility of these devices for haemorrhage control in the case 
of vein rupture.14 15

In conclusion, this case highlights the need for a careful 
and thorough analysis before placing any IVC filter, particu-
larly in the setting of prothrombotic conditions and removing 
the device when patients can be initiated on anticoagula-
tion therapy to avoid long-term complications as the case 
presented. Although IVC filter has been shown to prevent PE 
cases in patients with APS, the potential for significant throm-
botic complications inherent to the location where the filter is 
placed must be considered. In this case, multiple endovascular 
adjuncts, such as the use of the through-and-through guide-
wire technique and transhepatic venous access, made the IVC 
and hepatic vein recanalisation possible, with excellent angio-
graphic and clinical results.
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Learning points/take home messages

►► Inferior vena cava (IVC) filters are useful adjuncts to prevent 
thromboembolic disease in the setting of contraindication 
for anticoagulation.

►► Careful and thorough analysis is necessary before placing 
any IVC filter, particularly in the setting of a prothrombotic 
condition.

►► Retrieval of IVC filters must be performed once 
anticoagulation can be initiated to prevent long-term 
complications.

►► Endovascular recanalisation of a chronic total occlusion of 
the IVC secondary to an IVC filter and restoration of venous 
circulation is feasible and clinically effective; it represents a 
less invasive modality than open surgical reconstruction or 
bypass.

Patient’s perspective

►► My quality of life improved significantly following the 
intervention; my abdomen reduced in size, and the 
sensation of heaviness is gone. Also my legs wounds healed 
completely, and swelling is remarkably improved.
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