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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

• Purpose: to evaluate the Zilver Vena Venous 
Stent in the treatment of symptomatic 
iliofemoral venous outflow obstruction

• Cook-sponsored study

• Zilver Vena Venous Stent: 
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Study Design

• Prospective, non-randomized study in the EU

• 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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Real World Patient Population
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Medical History
Reported

(N=35)

Clotting disorder (family history) 14.3% (5)

Bleeding diathesis/coagulopathy 14.3% (5)

Pulmonary embolism 
(history or current)

20.0% (7)

Deep vein thrombosis (DVT) 62.9% (22)

Acute DVT
Acute DVT on Chronic DVT

Chronic DVT

40.9% (9/22)
9.1% (2/22)

50.0% (11/22)

DVT (family history) 28.6% (10)

History of cancer 8.6% (3)

Currently undergoing treatment 33.3% (1/3)

Acute DVT

Acute DVT on Chronic DVT

Chronic DVT

40.9% (9/22)

9.1% (2/22)

50.0% (11/22)



Baseline Lesion Data 
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Vessel location(s)
Site Reported 

(n=35)
Core Lab 

(n=34)

Side treated

Left

Right

94.3% (33)

5.7% (2)

94.1% (32)

5.9% (2)

Lesion Location

Common iliac vein 57.1% (20) 55.9% (19)

External iliac, common iliac veins 22.9% (8) 14.7% (5)

Common femoral, external iliac, 

common iliac veins
20.0% (7) 20.6% (7)

Common femoral vein 0% (0) 5.9% (2)

Femoral, common femoral, 

external iliac, common iliac veins
0% (0) 2.9% (1)

Lesion data are consistent with previous reports for this population. 



Baseline Lesion Data (cont.) 
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Vessel location(s)
Site Reported 

(n=35)
Core Lab 

(n=34)

Lesion Characteristics

Lesion Length (mm; Mean ±
SD)

106 ± 69 mm (n=35)

(range: 20-256 mm)

89.3 ±58.6 mm 

(n=31) (range: 5.6-

219.9)

Presence of External 

Compression
NR 61.8% (21/34)

Total Occlusion 12.9% (4/31)1 22.6% (7/31)2

1 Total occlusion could not be determined.
2 The presence of external compression was reported by the core lab only.  The 21 patients 
with external compression had lesions involving  the common iliac vein.



Minimum Lumen Diameter Improved 
Post-Stent
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Site-Assessed Procedure Outcomes

• 45 stents placed: average of 1.3 stents per patient

• Technical and Procedural Success:
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Technical Success1 Procedural Success3

44/452 (97.8%) stents 33/344 (97.1%) patients
1Successful delivery and deployment of the stent.
2Technical placement failure in one patient (0 days post-procedure); the caudal end of a 
stent was in the obturator vein instead of the common femoral vein, and additional stent 
placement was required.
3Treated segment minimum lumen diameter (MLD) ≥ 8 mm at procedure end and no 
major adverse events before discharge.
4One patient experienced a PE before discharge.



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 1

Stent migration requiring intervention 0

Procedure- or device-related symptomatic pulmonary 
embolism2 1

Procedure-related uncorrectable perforation 0

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

Total 2

1 A clinically-driven reintervention for occlusion at 155 days post-procedure.  Edema and a 
pre-reintervention INR of 1.1; the occlusion was treated by thrombolysis, balloon 
angioplasty, and additional stent placement.
2 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 An unstable hip implant migrated into the pelvis and collapsed the stented vessel in 
one patient, preventing flow through the stent (20 days post-procedure;).  Occlusion 
or “no flow” was documented in three patients (all within 92 days of the study 
procedure).

12-Month Freedom from Occlusion

29/331 (87.9%) patients
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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.



Conclusions

• VIVO-EU included patients/lesions representative of the “real 
world” population with iliofemoral venous outflow 
obstruction

• Zilver Vena Venous Stent placement resulted in luminal 
diameter improvement at procedure (greater than 100% 
improvement by site; 70% improvement by core lab)

• At 1 year, the rate of freedom from occlusion was 89.7% and 
this correlated with improved venous clinical symptoms, 
suggesting that the stent is beneficial to patients
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