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None

Special issue on iliofemoral venous stenting Special issue on iliofemoral venous stenting

Special issue on iliofemoral venous stenting Methodology

1704 studies

147 studies
included

Systematic search in
PubMed, Embase, Scopus, Cochrane

I. “venous stent” AND “iliac vein” OR “Iliofemoral vein”
   

II. “Venovo” OR “Vici” OR “Wallstent” OR “Zilver” OR “Abre” OR “Optimed” OR “DUO”
        AND “iliac vein” OR “iliofemoral vein”
   

III. “nitinol stent” OR “bare metal stent” OR “elgiloy stent” AND “iliac vein” OR “iliofemoral vein”

meta-analyses,
clinical trial protocols, reviews,
case reports, editorials, letters, 
commentaries, and abstracts

acute venous thrombosis
non-iliac vein stenting
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Indications

>50%
iliac vein stenosis

symptoms+
Multifocal disease

50% stenosis: postthrombotic disease

Long segment 
stenosis

Bilateral disease

50% stenosis: NIVL

Gagne PJ. Analysis of threshold stenosis by multiplanar venogram and intravascular ultrasound examination for predicting clinical improvement after iliofemoral vein stenting in the VIDIO trial. J 
Vasc Surg Venous Lymphat Disord. 2018 Jan;6(1):48-56.e1.

>61%
iliac vein stenosis

50% stenosis

Venous-specific symptoms?

Valvular reflux

Venous-specific symptoms?

1. Evans CJ et al. Prevalence of venous reflux in the general population on duplex scanning: the Edinburgh vein study. J Vasc Surg. 1998 Nov;28(5):767-76.
2. Robertson LA et al. Incidence and risk factors for venous reflux in the general population: Edinburgh Vein Study. Eur J Vasc Endovasc Surg. 2014 Aug;48(2):208-14.
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Indications: individualized approach
ü Suspected chronic venous obstruction
   

ü Severe persistent signs or symptoms (pain, edema, ulcers)
   

ü VCSS, Villalta, CIVIQ-14, CIVIQ-20, VEINES QoL
   

ü Failed adequate conservative treatment (elevation, compression, exercise, 
antithrombotic therapy) with acceptable compliance

   

ü Appropriate ambulatory status
   

ü Reasonable life expectancy
   

ü Abnormal iliofemoral axis on imaging

Indications: individualized approach

expect improvement
not 

complete resolution of symptoms

Setting

Office-based lab
(OBL)

Ambulatory surgery center
(ASC)

=

1. Aurshina A et al. Safety of vascular interventions performed in an office-based laboratory in patients with low/moderate procedural risk. J Vasc Surg. 2021 Apr;73(4):1298-1303.
2. Satwah I et al. Iliac vein stenting is safe when performed in an office based laboratory setting. J Vasc Surg Venous Lymphat Disord. 2022 Jan;10(1):60-67.

1,2

Anesthesia

General 
anesthesia

Moderate 
sedation=

Access

• Supine
   

• CFV / FV (unless chronically occluded)
   

• 9-10F
   

• Heparin 60-100 U/kg, ACT>250 sec

Venogram

compression

IVC

EIV

pancaking

CIV

stenosis

dilatation

collaterals
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Venogram

fails to detect >50% stenosis

in 1/4 patients 

misses the exact location

in 2/3 patients 

Gagne PJ, et al. Venography versus intravascular ultrasound for diagnosing and treating iliofemoral vein obstruction. J Vasc Surg Venous Lymphat Disord. 2017 Sep;5(5):678-687.

IVUS: the gold standard
25-30%

higher sensitivity
to detect significant lesions

Gagne PJ, et al. Venography versus intravascular ultrasound for diagnosing and treating iliofemoral vein obstruction. J Vasc Surg Venous Lymphat Disord. 2017 Sep;5(5):678-687.

10-15%
more accurate

estimate of severity

25-30%
higher sensitivity

to detect significant lesions

Precise localization
of stenosis

Stent sizing

Gagne PJ, et al. Venography versus intravascular ultrasound for diagnosing and treating iliofemoral vein obstruction. J Vasc Surg Venous Lymphat Disord. 2017 Sep;5(5):678-687.

10-15%
more accurate

estimate of severity

IVUS: the gold standard
25-30%

higher sensitivity
to detect significant lesions

Precise localization
of stenosis

Precise localization
of the iliac confluence

Stent sizing

Gagne PJ, et al. Venography versus intravascular ultrasound for diagnosing and treating iliofemoral vein obstruction. J Vasc Surg Venous Lymphat Disord. 2017 Sep;5(5):678-687.

10-15%
more accurate

estimate of severity

Landing zones

IVUS: the gold standard

25-30%
higher sensitivity

to detect significant lesions

Precise localization
of stenosis

Precise localization
of the iliac confluence

Stent sizing

Gagne PJ, et al. Venography versus intravascular ultrasound for diagnosing and treating iliofemoral vein obstruction. J Vasc Surg Venous Lymphat Disord. 2017 Sep;5(5):678-687.

10-15%
more accurate

estimate of severity

Reduces
contrast and radiation

Landing zones

IVUS: the gold standard

30-day patency

98.5% vs 89.4% 
(P=.02)

Tran LM et al. Intravascular ultrasound evaluation during iliofemoral venous stenting is associated with improved midterm patency outcomes. J Vasc Surg Venous Lymphat Disord. 2022 
Nov;10(6):1294-1303.

2-year patency

90.3% vs 78.7%, 
(P=.03)

HR=0.22
95% CI: 0.07-0.71, P = .01

IVUS: the gold standard
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Wallstent (Boston Scientific)

Wallstent

• FDA 2020
• Braided elgiloy closed cell
• Conformable / durable
• n=77
• Primary patency at 72 months – 87%

Gagne PJ, Gagne N, Kucher T, Thompson M, Bentley D. Long-term clinical outcomes and technical factors with the Wallstent for treatment of chronic iliofemoral venous obstruction. J Vasc Surg:
Venous and Lymphatic Disorders . 2019;7:45e55.

Dedicated venous stents
Sinus-Obliquus (Optimed) Sinus-XL (Optimed)

Sinus-XL Flex (Optimed)Blueflow (Plus Medica)

Abre (Medtronic) Venovo (BD)

Zilver Vena (Cook Medical) DUO Hybrid / Extend (Philips)

Dedicated venous stents
Abre (Medtronic) Venovo (BD)

Zilver Vena (Cook Medical) DUO Hybrid / Extend (Philips)

Dedicated venous stents

• FDA 2020
• Open cell
• Flexibility / conformability
• ABRE study (n=200)
• Primary patency at 12 months – 88%

• FDA 2019
• Open cell, 3mm flared end
• Maximize apposition / prevent migration
• VERNACULAR study (n=170)
• Primary patency at 12 months – 89%

• FDA 2020
• Open cell
• Flexibility / minimal foreshortening
• VIVO study (n=35)
• Primary patency at 12 months – 88%

• FDA 2023
• Open cell
• Hybrid design (strength ---> flexibility)
• VIVID study (n=162)
• Primary patency at 12 months – 90%

Abre (Medtronic) Venovo (BD)

Zilver Vena (Cook Medical) DUO Hybrid / Extend (Philips)

Dedicated venous stents

88% 89%

88% 90%

Mechanical properties are different

Dabir D. Physical Properties of Venous Stents: An Experimental Comparison. Cardiovasc Intervent Radiol. 2018 Jun;41(6):942-950. 

• Crush resistance

• Chronic outward force

• Radial resistive force



11/22/24

6

How about the outcomes?

Dabir D. Physical Properties of Venous Stents: An Experimental Comparison. Cardiovasc Intervent Radiol. 2018 Jun;41(6):942-950. 

Predilation to the intended stent diameter

allows adequate stent expansion after deployment

per IFU of most stents

serial dilatation may be required

can verify stent sizing

Stent sizing

From good inflow to good outflow

Inflow luminal area on IVUS

Distal to proximal, overlap 2-3cm

Maintain deep femoral vein inflow

Minimal extension to IVC

Postdilation

the maximal resistive force of nitinol 
is not achieved

until dilatation to its nominal diameter

Stenting across the inguinal ligament Venogram: post-stenting
CIV stentCIV compression

EIV EIV
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Poisson’s effect

Maxim E. Shaydakov, MD PhD; Eric S. Hager, MD FACS; University of Pittsburgh Medical Center

deformation of a vein wall perpendicular to the loading direction

µ dεtransverse Lateral strain
Axial strain=dεlongitudinal

=

A x i a l  s t r a i n

Poisson’s effect

Maxim E. Shaydakov, MD PhD; Eric S. Hager, MD FACS; University of Pittsburgh Medical Center

Adjacent EIV narrowing
Lateral strainAxial strain

Mars 2020 Perseverance Rover

Antithrombotic therapy

<1 month                               >12 months
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Antithrombotic therapy

<1 month                               >12 months

no therapy, Aspirin, Clopidogrel,
LMWH, Apixaban, Rivaroxaban, Dabigatran, Warfarin,

Dipiridamole, Acenocoumarol, Cilostazol… or any combination

Long-term patency (pooled data)

NIVL PTS
(non-occlusive)

PTS
(occlusive)

>90% ~80% <70%

Complications

• Back pain

• Stent migration (<60mm length, <14mm diameter)

• Acute thrombosis (residual stenosis, kinking, angulation, PTS, impaired inflow)

• In-stent restenosis / stent compression ~80%
Snow C, Pappas S, Sulakvelidze L, Kennedy R, Lakhanpal S, Pappas PJ. Nitinol stents placed in iliac veins are not associated with prolonged back pain. Phlebology . 2023;38:44e50.
Gibson K. Iliac vein stenting: best practices for patient safety and successful outcomes. Endovascular Today . 2021.
Gagne PJ, Gagne N, Kucher T, Thompson M, Bentley D. Long-term clinical outcomes and technical factors with the Wallstent for treatment of chronic iliofemoral venous obstruction. J Vasc Surg: 
Venous and Lymphatic Disorders . 2019;7:45e55.

Limitations

• Most studies are retrospective
   

• High heterogeneity in design and outcomes evaluation
   

•   High patient diversity (race, ethnicity, gender)

• Reflux not evaluated
   

• Compression therapy not reported
   

• Practice setting, volume… and more

Thank you!


