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Background

EU Status CE-Marked in 2010

Intended Use

Treatment of symptomatic 

iliofemoral venous 

outflow obstruction

Stent Diameters 14 and 16 mm

Stent Lengths 60, 100, and 140 mm

US Caution: Investigational Device; 
Intended for improvement of luminal 
diameter in the treatment of symptomatic 
iliofemoral outflow obstruction

• The Zilver Vena Venous Stent is intended for  
the treatment of symptomatic iliofemoral 
venous outflow obstruction

• Zilver Vena Venous Stent: 
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Clinical Experience: VIVO-EU Study

• Prospective, non-randomized study in the EU

• Cook-sponsored study

• 35 patients with symptomatic iliofemoral outflow 
obstruction demonstrated by:

– CEAP “C” ≥ 3, or

– VCSS pain score ≥ 2

• 1 year follow-up

• Patients treated as per usual medical practice
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Key Exclusion Criteria
• Planned surgical or interventional 

procedure of the target limb within 30 
days prior to or any time after the study 
procedure

Except: Thrombolysis, thrombectomy, or 
IVC filter placement prior to stent 
implantation

• Lesions with intended treatment lengths 
extending into the IVC or below the level 
of the lesser trochanter

• Previous stenting of the target vessel

• Medical condition or disorder that may 
limit life expectancy to less than 
12 months or that may cause 
non-compliance with the clinical 
investigation plan

Lesser 

trochanter
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Follow-up Schedule

Pre-

Procedure

Post-

Procedure

Follow-up (months)

1 3 6 9 12

Clinical assessment 

including CEAP ‘C’
Classification, CIVIQ, 

VCSS, VDS

X X X X

Venography X X

Duplex Ultrasound X X X

Telephone contact 

including CIVIQ
X X
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Study Medication: an anticoagulant was recommended for at least 6 months 



Patient Demographics 

Demographic
Reported 

(N=35)

Age (years; Mean ± SD) 45.1 ± 15.5

Gender                 
Male

Female
22.9% (8)

77.1% (27)
Ethnicity 

White/Caucasian
Hispanic/Latino

68.6% (24)
31.4% (11)

BMI (Mean ± SD) 25.5 ± 5.1
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Minimum Lumen Diameter Improved 
Post-Stent
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Major Adverse Events
Major Adverse Event

Frequency
(n=35)

Procedural bleeding requiring transfusion 0

Procedure- or device-related death 0

Clinically-driven target lesion reintervention for occlusion1, 2 2

Stent migration requiring intervention 0

Procedure- or device-related symptomatic pulmonary 
embolism3 1

Procedure-related uncorrectable perforation 0

Procedure-related flow-limiting dissection of the target vessel 0

Total 3
1 A clinically-driven reintervention for occlusion at 155 days post-procedure.  Edema and 
pre-reintervention INR of 1.1; the occlusion was treated by thrombolysis, balloon 
angioplasty, and additional stent placement. No additional reinterventions reported.
2 A clinically-driven reintervention for occlusion at 56 days post-procedure.  Edema and pre-
reintervention INR of 2.0; the occlusion was treated by thrombolysis, but recanalization 
failed.  No additional clinical sequelae reported. 
3 A symptomatic pulmonary embolism one day post-procedure, categorized as possibly 
related to the study procedure and managed by a change in medication.  No additional 
clinical sequelae reported.
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12-Month Freedom from Occlusion

1 In total, occlusion or “no flow” was documented in four patients (all within 92 days 
of the study procedure).  In one patient, an unstable hip implant migrated into the 
pelvis and collapsed the stented vessel, preventing flow through the stent (20 days 
post-procedure).  

12-Month Freedom from Occlusion

88.2% ± 5.5% (77.4%, 99.1%)

Cumulative events: 41
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Venous Clinical Severity Score 
Improved Following Treatment
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Four patients did not complete 12-month follow-up due to unrelated death (n=1), withdrawal (n=1), or 
lost-to-follow-up (n=2).  Patients with any reintervention (n=5) in the stented vessel were excluded from 
subsequent assessment of venous clinical symptoms.  Four patients had worsened VCSS in follow-up, 
including three patients with reported stent occlusions; in one patient the score worsened at one time 
point and then improved again.



Venous Disability Score Improved 
Following Treatment
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Four patients did not complete 12-month follow-up due to unrelated death (n=1), withdrawal (n=1), or 
lost-to-follow-up (n=2).  Patients with any reintervention (n=5) in the stented vessel were excluded from 
subsequent assessment of venous clinical symptoms.  Three patients had a worsened VDS score in 
follow-up; in one patient the score worsened at one time point and then improved again (a patient with 
an occlusion that was not treated).



CEAP “C” Classification Improved 
Following Treatment
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Four patients did not complete 12-month follow-up due to unrelated death (n=1), withdrawal (n=1), or 
lost-to-follow-up (n=2).  Patients with any reintervention (n=5) in the stented vessel were excluded from 
subsequent assessment of venous clinical symptoms.  Two patients had a worsened CEAP “C” score in 
follow-up, including one patient with a stent occlusion; in one patient the score worsened occurred at 
one time point and then improved again (a patient with an occlusion that was not treated).



CIVIQ Scores Improved Following 
Treatment
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Four patients did not complete 12-month follow-up due to unrelated death (n=1), withdrawal (n=1), or 
lost-to-follow-up (n=2).  Patients with any reintervention (n=5) in the stented vessel were excluded 
from subsequent assessment of venous clinical symptoms.  Seven patients had a worsened CIVIQ score 
in follow-up, including three patients with stent occlusion; in three patients (including one with an 
occluded stent and no reintervention) the worsened score occurred only at one time point, followed 
again by improved scores.



Ongoing Clinical Investigations:
VIVO-US Study

• Investigational, prospective, non-randomized study 
conducted under an IDE in the US

• Cook-sponsored study

• 243 patients with symptomatic iliofemoral outflow 
obstruction demonstrated by:

– CEAP “C” ≥ 3, or

– VCSS pain score ≥ 2

• Enrollment completed 31 Oct 2016

• Follow-up out to 3 years is ongoing
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Conclusions

• Zilver Vena Venous Stent has been commercially available in 
Europe since 2010.

• VIVO-EU clinical study data demonstrated:

– Luminal diameter improvement at procedure (greater than 
100% improvement by site; 70% improvement by core lab)

– At 12-months, the rate of freedom from occlusion was 
88.2%, which correlated with improved venous clinical 
symptoms, suggesting that the stent is beneficial to patients

• Clinical investigation of the Zilver Vena Venous Stent is ongoing 
in the US. 
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