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Abstract 
 

Purpose  

 

Surgical plication of inferior vena cava was commonly used until the 1980s for prevention of 

pulmonary embolism, associated with high incidence of postthrombotic syndrome (PTS). This 

study aims to assess the feasibility and safety of endovascular iliocaval recanalization after 

intentionally surgically interrupted inferior vena cava by external plicating clip. 

 

Materials and methods  

 

Endovascular iliocaval recanalizations in relation to previous vena cava clip plication were 

extracted from the retrospective French multicentre database and further analysed. All 

procedure data were retrospectively reviewed, including technical aspects, technical success 

and outcomes (clinical response and ultrasound stent patency). 

 

Results  

 

From 2016 to 2018, 8 patients from 4 different centres underwent endovascular iliocaval 

recanalization for PTS in relation to previous caval interruption by clip. Recanalization of 

iliocaval occlusion through the clip and stent reconstruction were successfully performed for 

all of them without complications. After angioplasty, plicating clip was opened in U shape (n 

= 3) or ovalized without significant residual stenosis (n = 5). Patency of the inferior vena cava 

was maintained for all patients with a mean follow-up of almost two years after stenting. All 

patients clinically improved. 

 

 

 

Conclusions 

 

 In this small cases series, endovascular recanalization and stenting of surgical vena cava clip 

plication seem technically feasible without morbidity. Restoration of blood flow through the 

iliocaval occlusion, using non-invasive endovascular technique, even as late treatment may be 

durable, with improvement of patient’s venous symptoms. 

 

 

 

 

-- 

 

Introduction 
 

Partial plication of inferior vena cava (IVC) using suture or specially designed clips was the standard 

of care following deep venous thrombosis and commonly used until the 1980s to prevent pulmonary 

embolism before the introduction of percutaneous vena cava filters. Although the latest practice using 

current retrieval devices is not free of complication, with a\0.4% complete occlusion rate [1, 2], IVC 

occlusion is more likely to occur following surgical plications [3]. Indeed, late venous sequelae after 

surgical IVC plication have been reported in the range of 20 to 50% of these patients [4]. Percutaneous 

recanalization with angioplasty and stenting have progressively replaced open surgery, becoming the 



current method recommended to treat post-thrombotic syndrome (PTS) [5]. Whereas endovascular 

recanalization of thrombosed filter bearing IVCs has been previously widely described [6–12], the 

potential to recanalize intentionally interrupted IVC has been described in only few case reports [13, 

14], and only once dealing specifically with external clipping [14]. This study aims to assess the 

feasibility and safety of endovascular recanalization to open the clip and reconstruct iliocaval 

confluence after vena cava plication. 

 

Materials and Methods 
 

Patient Identification 

 

We did a retrospective observational registry-based study of the French Society of Diagnostic and 

Interventional Cardiovascular Imaging (SFICV) database [15]. Endovascular iliocaval recanalizations 

in relation to previous vena cava clip plication were extracted from this multicentre database and 

further analysed. 

 

Endovascular Recanalization Procedures 

 

Venous Doppler ultrasound and direct CT phlebography were systematically performed before each 

procedure, to confirm the diagnosis of iliocaval occlusion, assess femoral involvement and plan 

venous recanalization and stent reconstruction. 

 

Procedures were performed using sedation (n = 7) or under general anaesthesia with endotracheal 

intubation (n = in a dedicated angio suite or hybrid operative room. 

 

Intravenous bolus of 50 UI/kg of unfractionated heparin was injected during the procedure for all 

patients. 

 

Ultrasound-guided percutaneous access was achieved using right jugular vein for all patients, 

completed by femoral vein for five patients (ipsilateral of thrombosed side n = 3 or bilateral n= 2). 

 

Iliocaval recanalization and stent reconstruction were performed according to standards of practice 

guidelines [5]. 

 

Occlusions were crossed with a standard or stiff hydrophilic guidewire and a support catheter; then, 

inflow venography was performed to document the sites of venous occlusion. After progressive 

predilatation almost up to the nominal diameter of the subsequently used stent, large selfexpanding 

nitinol stent (Sinus XL, Optimed, Ettlingen, Germany) was deployed inside the clip. Stent expansion 

was checked by front and profile fluoroscopy or by cone beam CT. In case of residual stenosis, a steel 

balloon-expandable stent (Palmaz XL, Cordis, Johnson and Johnson Interventions, Warren, NJ) was 

added. Extensive stenting of upstream lesions was performed between two healthy landing zones. 

 

All procedure data were reviewed to identify the way the clip was opened and details regarding 

nominal balloon diameters, stent sizes and stent brands used for each patient at the vein level. 

 

Medical Treatment and Follow Up 

 

After procedure, anticoagulation treatment included antiplatelet therapy and therapeutic dose of 

LMWH for the first month. Then oral anticoagulation was prescribed for at least 6 months. Patients 

were monitored clinically and with a Doppler ultrasound at day 1, months 1, 6 and 12, then every year 

thereafter. Venous score assessment was performed at 1 month. 

 

 

 



Recorded Variables 

 

Technical aspects of recanalization were reported: i) the way that the clip was opened, ii) balloon 

diameters, iii) stent sizes and stent brands for each vein level and iv) number of stents. 

 

Primary technical success (as described previously as per the Cardiovascular and Interventional 

Radiologic Society guidelines [5]) and complications (in accordance with CIRSE clinical practice 

manual [16]) were recorded. 

 

Clinical response (venous scores assessment) and primary/ primary-assisted/secondary stent patency 

rates (Doppler ultrasound assessment) were collected. 

 

 
 

 

 

 
 



Results 
Patient’s Characteristics 

 

From January 2009 to December 2019, 698 consecutive patients from 15 medical centres 

were registered in the SFICV database after endovenous recanalization for chronic PTS, of 

whom 122 with iliocaval occlusion. Among them, eight patients from four different centres 

fulfilled the definition criteria for inferior vena cava occlusion secondary to previous 

intentionally surgically caval interruption by external clipping. 

 

There were 5 men and 3 women, with a mean age of 60 ± 9 years (range 46–72 years). All 

patients presented PTS characterized by venous claudication, leg swelling and/or skin 

changes. Mean Villalta score prior to treatment was 17 ± 5 (range 8–22) (moderate PTS n = 1, 

intermediate PTS n = 1, severe PTS n = 6 including 2 patients with venous leg ulceration). 

The mean delay from diagnosis of thrombosis to endovenous recanalization was 33 ± 8 years 

(range 19–42 years). 

 

Characteristics of patients are summarized in Table 1. 

 

Technical Results (Table 2) 

 

Six patients presented a bilateral iliocaval occlusion, and two patients had only one lower 

limb involved associated with caval obstruction (left iliofemoral venous segment n = 1 and 

right iliac vein n = . Superficial femoral vein was involved in 6 patients, with severe lesions 

for 5 patients (grade 2 n = 4 and grade 3 n= 1 according to the scale proposed by Menez et al. 

[17]). 

 

All the clip recanalization procedures were successfully performed with stent reconstruction, 

without complications. 

 

In case of bilateral iliac occlusion, iliocaval confluence was treated by deploying a large 

diameter stent in IVC and two self-expanding stents into both iliac veins with an overlap of a 

few centimetres in inferior vena cava stent (confluence technique [18]). 

 

For four patients, opening of plicating clip was easily performed with nitinol self-expanding 

stent and balloon angioplasty (Figs. 1 and 2). For others, the use of a Palmaz balloon-

expandable stent inside the self-expanding stent (Fig. 3) was necessary to correctly open the 

clip and restore sufficient lumen in vena cava (at the same time of the initial procedure for 3 

patients and one month later for one because of residual stenosis). Opening of the clip should 

be assessed by cone beam CT or by front and profile fluoroscopy because any residual 

necking is done in the anteroposterior direction. For five patients, plicating clip was ovalized 

after angioplasty with an opening sufficient to restore the flow without significant residual 

stenosis (Fig. 1). For the three others, angioplasty induced a rupture of the suture linking the 

two limbs of the clip in U shape (Figs. 2 and 3). 

 

 

 

 

 

 

 



 

 

 

 

 
 

 
 

 

 

 



 
 

 

No Complications Occurred 

 

Patients were discharged from the hospital after Doppler ultrasound assessment, and mean 

length of stay was 2 ± 1 days (range 2–4). 

 

Clinical Outcomes and Mid-Term Stent Patency (Table 3) 

 

The mean follow-up was 23 ± 14 months (range 10–52). 

 

All patients clinically improved with a mean Villalta score [19] lowered from 17 down to 8 

one month after the procedure. Chronic venous ulcers improved in both patients. 

 

One patient (patient number 8) required re-intervention at one month because of residual 

stenosis at the plicating clip (without thrombosis), which was successfully treated by adding a 

Palmaz balloon-expandable stent. 

 

We had two cases of late stent occlusion during followup. 

 

The first one presented a re-thrombosis of left iliofemoral axis at 8 months (patient number 3), 

in relation to residual upstream stenosis. The second one presented a recurrence of right iliac 

stent thrombosis more than 2 years after the initial bilateral iliocaval stent reconstruction 

(patient number 2). For both patients, vena cava stayed patent without recurrence of 

thrombosis at the clip. A second intervention was performed, involving unclogging 

thrombosed segments and angioplasty of residual stenosis. There was no subsequent 

recurrence of thrombosis during followup for either of them (respectively, 17 and 37 months). 

 

 

 

 



 
 

 
 

 

Discussion 
 

 

The most used serrated prosthetic clips for partial interruption of inferior vena cava in the 

seventies were Adams- De Weese and Miles clips [4]. The device was placed around the vein 

with two limbs held together by a suture tied around the grooves near the open end [20]. After 

crossing vena cava occlusion, balloon angioplasty allows to open the clip but removal of the 

balloon makes it return to its original shape. For half of the patients of this study, 

selfexpanding stent was sufficient to maintain a satisfactory diameter without significant 



residual stenosis; however for the other half, an additional Palmaz balloon-expandable stent 

was needed for preventing elastic recoil. In 5 patients, angioplasty resulted in an ovalization 

of the clip while in 3 others; the clip was completely ruptured and opened in U shape. There 

was no obvious relationship between clip disruption in U shape or oval shape and the use of 

an additional Palmaz stent (Table 2). This also had no impact on long-term stent patency in 

our series. 

 

The two cases of late stent occlusion in our study were only one-sided thrombosis in relation 

to local hemodynamic problems, without recurrence of caval occlusion despite inflow failure. 

Patency of the inferior vena cava was therefore maintained for all patients with a mean 

follow-up of almost two years after stenting, despite the existence of post-thrombotic venous 

lesions caudal to the common femoral vein in 75% of patients, including severe lesions. 

 

The limit of this study is mainly the small sample size despite multicentric data collection 

because surgically IVC interruption by external clipping has been out of practice for a long 

time and few people are still currently suffering from post-thrombotic sequelae related to this 

type of intervention. Furthermore, the presence of the clip may lead to the mistaken belief that 

intervention is not possible for these patients. 

 

Nevertheless, this case series of eight patients demonstrates that endovascular recanalization 

and stenting of surgical vena cava clip plication are technically feasible without morbidity (no 

retroperitoneal bleeding occurred at the opening of the clip). Restoration of blood flow 

through the iliocaval occlusion, using mini-invasive endovascular technique, even as a late 

treatment may be durable, with improvement of patient’s venous symptoms. 
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