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RESUMO

Introducdo: Adoencavenosacrénicaoclusivamanifesta-se principalmente aoniveldosetorileo-femoral, e oseu tratamento
tem sido revolucionado pelo surgimento das técnicas endovasculares. O stenting do sistema venoso evoluiu da experiéncia
existente no tratamento da doenca oclusiva arterial. Alguns stents arteriais foram utilizados no sistema venoso com bons
resultados, noentanto, anecessidade deaprimoraras caracteristicas destesdispositivoslevouaodesenvolvimento de stents
dedicadosexclusivamente a patologiavenosa. Nos Ultimos anos varias endopréteses dedicadas foramaprovadas, noentanto,
ha poucos estudos que comparem as suas caracteristicas e resultados.

Objetivos: Atualizacdo sobre os stentsvenosos disponiveis e comparacdo das suas caracteristicas e resultados.

Metodologia: Pesquisabibliograficarealizada na base de dados “Natural Library of Medicine PUBMed - Medline”. Foramincluidos
artigos dos ltimos 20 anos com idiomaem portugués e inglés. Foi atribuida maior relevanciaaartigos de investigacdo, no entanto,
foram também incluidos livros e artigos de revisdo com interesse para o tema.

Resultados/Discussao: Existem atualmente 7 dispositivos usados na doenca oclusiva iliofemoral Wallstent™
Endoprosthesis, Zilver® Vena™, Sinus-Venous®, Vici® Venous Stent, Venovo® Venous Stent, Sinus Obliquus® e Abre ™ Venous.
Osresultados apresentam altas taxas de sucesso técnico, paténcia primdria e secundaria a curto prazo, mortalidade nula
e baixas taxas de complicac8es periprocedimento.

Conclusao: Os stentsexistentes parausovenoso parecemser eficazes e sequros no tratamento dadoencavenosaoclusiva
iliofemoral. Nenhum dos dispositivos se destacaemtermosde eficdcia, noentanto, os stentsdedicados parecem apresentar
taxas de complicacdo mais baixas. Sdo necessarios estudos alongo prazo para confirmar estes resultados.

Palavras-chave
Insuficiéncia Venosa, Trombose venosa, endopréteses venosas, procedimentos endovasculares

ABSTRACT

Introduction: Chronic occlusive venous disease manifests mainly at the level of the iliofemoral vein, and its treatment
has been revolutionized by the emergence of endovascular techniques. Venous system stenting has evolved from the
existing treatments of arterial occlusive disease. Some arterial stents were used in the venous system with good results,
however, the need toimprove the characteristics of these devices led to the development of stents dedicated exclusively
tovenouspathology. Inrecentyears several dedicated endoprostheses have been approved, however, there are few studies
comparing their characteristics and results.
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Objectives: Update on the venous stents available and comparison of their characteristics and results.

Methodology: The bibliographic research was performed in database "Natural Library of Medicine PubMed — Medline".
Articles from the last 20 years with language in Portuguese and English were included. Greater relevance was given to research
articles, but books and review articles relevant to the topic were also included

Results/Discussion: There are currently 7 devices usediniliofemoral occlusive disease Wallstent™ Endoprosthesis, Zilver®
Vena ™, Sinus-Venous®, Sinus Obliquus®, Vici® Venous Stent, Venovo® Venous Stent, Sinus Obliquus®and Abre™ Venous.
The short-term outcomes show high rates of technical success, primary and secondary patency, null mortality and low rates
of periprocedural complications.

Conclusion: Existing stents for venous use appear to be effective and safe in the treatment of iliofemoral occlusive venous disease.
None of the devices stand out in terms of effectiveness, however, dedicated stents appear to have lower complication rates.

Long-term studies are needed to confirm these results.
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INTRODUCTION the retrograde movement of blood, or by venous obstruc-
tion, which is characterized by a mechanical block to the
Chronic Venous disease normal blood flow. These mechanisms can act separately

Chronic venous disease (CVD) is a pathology of the vascular
systemwith high prevalence amongst the adult population,
averaging aworld-wide prevalence of approximately 83%.%
CVD has a great socio-economic impact, not only due to the
highnumber of affectedindividuals, their diagnosis and treat-
ment costs, butalso due to the debilitating and painful effects
of the disease, which are reflected on loss of ability to work
and overall poor quality of life.>® In Portugal, CVD affects
approximately a third of the population.®

The clinical presentation of CVD is frequently associated with
discomfort of the lower limbs. Clinical signs might include telan-
giectasia, reticular veins, varicose veins, edema and altered
pigmentation of the skin. Venous claudication and venous ulcers
occurin severe cases.*>

Given the great variability of clinical presentations, a clas-
sification system was created to standardize the diagnosis
and staging of CVD, the CEAP system. This system grades CVD
from COto C6, based on increasing severity of the condition.®
The main predisposing factors for CVD are age (older individ-
uals are more predisposed), number of pregnancies, gender
(females are at higher risk), overweight and family history
of the condition.>”® Other factors, such as sedentary life-styles,
smoking, frequent constipation and long periods standing
or seating also seem to have some degree of influence on the
onset and progression of the pathology.”

The pathophysiology of CVDis based on venous hypertension.
This can in turn originate either by venous reflux, allowing
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orin association, having a synergetic effect that produces
worst clinical presentations.®719)

Valvular incompetency is the main cause of venous reflux
and can be due to pre-existing weakness of the venous wall
or valvular sheets, or due to damage caused by phlebitis
ordeep venous thrombosis.*10

Deep veins, such as the vena cava, iliac or femoral veins are

mostly affected by obstructions, and can be classified based

on their etiology as primary obstruction when unrelated
to thrombosis and secondary obstruction when related to

athrombosis. From an anatomic point of view, the obstruction

can be classified as intrinsic when is caused by a thrombus or
stenosis, or extrinsic when there is extra-mural compression,
from a neoplastic lesion or May Thurner.7:910)

Thfirstline of treatment of CVD of the lower limbs is a conser-
vative approach, based on compressive therapy. This can be

supported with other forms of therapy such as physiotherapy,
lymphatic drainage and venotropic drugs. Frequently the

conservative approach is not enough, and invasive proce-
dures are necessary.®t

The main focus of an endovenous surgical therapy used

to be correcting the reflux, removing or obliterating incom-
petent veins and isolating the origin of the reflux from the

vascular system,#>710.11)

With the evolution of the diagnostic techniques and wider
knowledge of the occlusive etiology, the treatment modali-
ties were adapted to address this form of CVD as well.
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Chronic Occlusive Venous Disease

Chronic occlusive venous disease (COVD) is most frequently
present at the iliofemoral segment.® As previously mentioned,
thisocclusioncan havedifferentetiologies, butis mainly referred
to as non-thrombotic (NT) occlusion or post-thrombotic (PT)
occlusion, in order to simplify its classification.710)
The surgical approach to this condition was based on vascular
reconstruction, usually as a surgical bypass, associated with
high mobidity. The technological advances on the endovas-
cular treatment allowed for minimally invasive procedures
to take over the previously used techniques, improving
the overall results.**3 By being minimally invasive and having
alower mobidity, angioplasty with stents have been the most
commonly used technique.**13
The treatment of COVD has proven to have good results at
relieving the symptoms of CVD, even in patients with concom-
itant reflux disease, and has, therefore, been suggested by
many authorsasfirstline treatment for CEAPgrade 3andabove,
always when there has been found occlusion.®4

Venous stenting

The stenting of the venous systememergedinthe early 1990s,
having evolved from experience and existing devices for the
treatmentof occlusive disease of the arterial systemandbiliary
tract, however the characteristics of diseases and vessels
are quite different21516)

While the main etiology of arterial disease is atherosclerosis,
in COVD, vessel obstruction is due to venous thrombosis or
external compression. Venous blood pressure is lower and the
mechanical stress points are different from arterial ones.®?
Veins behave differently than arteries due to higher elastic recoil.
Elastic recoil refers to a rebound of the vessel wall after
percutaneous transluminal angioplasty that results in recur-
rentnarrowing. This is especially relevant forvenous lesions
of iliacand centralveins, described to have high elastic recoil.
Due to this process, patency after isolated angioplasty
of iliac veins is poor and almost all patients will require
astentto treat COVD.

Theiliofemoral veins are subject torepeatedtraumaby the pulsa-
tion of adjacent arteries, and subject to continuous deforma-
tions due to pelvicmobility duringambulation. Some anatomical
pointssuchastheiliacbifurcation, theiliocaval junctionandthe
posteriorareatotheinguinalligament are external compression
points that may condition fibrosis and luminal alterations.*>
These differences must be considered when choosing astent
andthe device must have physicaland mechanical properties
which allows appropriate adaptation to the venous system
environment. Therefore, to obtain a good performance,
the stent must present:

D.Bentoetal.

High Radial Force

Radial force is defined by the pressure that the stent exerts
on the vessel during expansion, which allows a good place-
ment of the stent against the wall of the vessel. This property
is important as it reduces the migration of the device%1®
18Invenous circulation, blood pressure is lower, which causes
less circumferential parietal stress, and therefore a greater
radial force is required to anchor the stent at the desired level.
This increase in radial force can be achieved by using devices
withalargerdiameterthanthe vessel. Due to these conditions,
the diameter of venous stents is usually larger than the diam-
eterrequiredforthe arterial system.21%)

High Radial Resistance

Radial resistance is defined as the radial compressive strength
capacity of the stent. Stent strength is an important quality
inanatomicalstress points, butalso necessary to overcome lumi-
nous changes such as fibrosis and adhesions. Radial resistance
isimportant to overcome stent compression, one of the most
frequent causes of chronic stent malfunction. Stent compres-
sionoccurs exclusively inthe venous system, wherein the stent
iscompressedfromthe outside, reducingthe lumenof the vessel
andis caused by fibrosis/restenosis of the stented segment.®?)

Good flexibility

Flexibility allows the stent to adapt to the shape of the vein
andtothe changein pelvicgeometry withambulation, without
bending orsignificant reduction in the cross-sectional area.*”
Current stents made for the arterial system are often quite
rigid. Stiffness may lead to non-conformity between stentand
anatomic alterations of the vein.2)

Minimal foreshortening
Minimal retraction of the stent allows for precise placement
of the device, without any subsequent change in its size.®”)

High Durability

Patients with COVDare relatively youngerthan those suffering
from atherosclerosis, so a venous stent should be consider-
ablylongerlasting (around 50 years). The material should be
resistant to corrosion and fatigue and long-term stent
stenosis/thrombosis should not occur21”

Optimized structure and design

Vascular stents usually consist of Z-shaped sequential rings
(called struts), which are interconnected by bridges or hinges.
Variationsin these interconnections giverise todifferent types
of "cells"”, andstents are characterized according to their design
in closed-celland open-cell.*
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In closed-cell stents, all sequential rings are interconnected
by bridges.*>2% The main advantages of these devices are
the uniform surface and the optimal scaffolding provided,

but their flexibility is more limited.®*®)

In open-cell stents the interconnections are punctual and
scarcer, which ensures greater flexibility and less foreshort-
ening, however, the structure of the device becomes less strong

and lessresistant.*?

The stent design influences the contact area between the device
surface and the vessel. This contact should be minimal in order
to reduce the thrombotic response to the stent material.*”)

High Biocompatibility

The material should not cause adverse reactions to the bearer..*”

Radiopacity:

Visibility of the device in fluoroscopy is required for implan-
tation and subsequent patient follow-up. However, at the
same time, the material should cause minimal artefact
onimagingexaminationssuchascomputedtomography (CT)and
magneticresonanceimaging (MRI), allowing a good evaluation

of adjacent structures..*?

In order to assess the safety and effectiveness of a stent, it is
importantnotonly toknow ts characteristics, butalsoto assess

itsshortandlong termresults.©1618)

Inrecentyears, with the increasing use of the endovascular
technique in CVOD, several stents have been developed
specifically for the venous system, however, there are few
studies that compare its characteristics and results.(>1618)

OBJECTIVES

The objective of this review s to provide an update on the available
venous stents and to compare their characteristics and results.

MATERIALS AND METHODS

Bibliographic research conducted in the database "Natural
Library of Medicine PUBMed - Medline". The keywords used

"o

were the MeSH terms: "Venous Insufficiency

More emphasis was given toresearch

" "Venous Throm-
bosis"”, Self-Expandable Metal Stents"” and "Endovascular
Procedures”. The search for articles was limited to the last
20 years in Portuguese and English language. The selection

andexclusion of articleswas based onthe title and the abstract
containing information on primary patency, primary assisted

patency, secondary patency and periprocedural complications.

RESULTS/ DISCUSSION
1. PHYSICAL CHARACTERISTICS OF DEVICES

The stents currently available for endovascular treatment
of iliofemoral COVD are as follows:

Wallstent™ Endoprosthesis (Boston Scientific, Marl-
borough, USA)

This device was developed more than 20 years ago and was
initially designed for intervention in the biliary tract and then

adapted for tracheobronchial, gastric, and venous use.162Y

It was approved for use in the venous system by the FDA

in 2001 and the CE label in 2015.?1?2 |t is a closed-cell self-
expandable deployment system composed of elgiloy® metal
alloy (Cobalt-Chrome-Nickel-Molybdenum) with braided configu-
ration. The deviceisavailable indiameters from5to 24 mm, andfor
venoususeonlydiameters10, 12,14 and16 mmare licensed 51921

In terms of length there are devices from 18 to 94 mm.62223

It is compatible with 6-12Fr sheaths and 0.035 inch guide wire.
It can be implanted through systems of 75 and 135 cm.619.2)

According to Dabir et all, it has a radial force of 2.94 N/cm with

30% expansion, andthis value increases to 5.4 when the extrem-
ities are fixed.®® It has a radiopaque body for greater visibility
in fluoroscopy.®® This device is indicated only for central venous

use, in patients under hemodialysis that maintains stenosis of the

venous outflow tract after unsuccessful angioplasty. However,
its off-label use in symptomatic venous obstruction in iliofem-
oral veins has been very frequent (Post-thrombotic syndrome,
recurrent thrombosis of the iliofemoral vein, DVT, May-Thurner
syndrome, extrinsic neoplastic compression). 152229 (Table ).

Zilver® Vena™ (Cook Medical Technologies, Bloom-
ington, Indiana, USA)

This device was the first to be developed specifically for the
venous system.® [t received CE approvalin 2010 andis currently
under study for FDA approval.®*? It is a self-expandable nitinol
stent (nickel-titanium alloy) with open cell design.*62>2®
Thedeviceisavailableindiameters of 14 and 16 mmandlengths
0f 60, 100 and 140 mm.62529) |t js compatible with 7Fr sheaths
and0.035inch guide wire. It can beimplanted through systems
of 80and 120 cm.*62529) |t has 4 marks at each end for greater
visibility. According to Cook Medical, the radial force is 30%
higher than the Zilver® predecessor, and one study evalu-
ated its radial force at 6.04 N/cm with 30% expansion.6:2526)
The use of this device is indicated for symptomatic venous
obstructioniniliofemoral veins.162529) (Table ).
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Sinus-Venous® (OptiMed GmbH, Ettlingen, Germany).
This device appearedin 2012 and was the second stent dedicated

to the venous system to obtain CE approval. It is not approved

forvenous use by FDA®-?) It is a self-expanding nitinol stent with

acombinedopen celldesign, consisting of independentrings inter-
connected at 2 points by metal bridges called "Flash Links'2627:28)

The deviceis available in diameters from 10to 18 mmandlengths

from 60 to 150 mm. 162728) |t js compatible with 10Fr sheaths

and 0.035 inch guide wire. It can be implanted through systems

of 100 cm. 1627.28) |t has a maximum radial force of 16,13 N/cm

with expansion at 30%.%9 [t has radio markers at the ends for
greater visibility and is licensed for treatment of symptomatic
venous obstruction in the iliofemoral veins.52729 (Table ).

Vici® Venous Stent (Veniti, Inc. / Boston Scientific
Fremont, California, USA)

This device is designed for venous use. It received CE marking in
2013 and was also recently approved by the FDA — May 2019.@9
Vici Venous is a self-expandable nitinol stent with closed cell
design with sinusoidal support rings and alternate bending
bridges.*?16.29-3) The device is available in diameters of
12, 14 and 16 mm and lengths of 60, 90 and 120 mm.*229
Itiscompatible with SFrsheaths and 0.035-inch guide wire.*229)
It has a radial force of 9.15 N/cm with 30% expansion.t®
The use of this device is indicated for symptomatic venous
obstruction iniliofemoral veins.21639-32) (Taple ).

Table | Physical Characteristics of Devices

D.Bentoetal.

Venovo® Venous Stent (Bard, Tempe, USA)

This venous stent received CE marking in 2014 and it was also

recently approved by the FDA in March 2019.063339 [t js a self-
expanding nitinol stent with open cell design.*®333% The device

is available in diameters from 10 to 20 mm and lengths from

20 to 160 mm.*23) |t js compatible with 8, 9 and 10Fr sheaths

and 0.035 inch guide wire. It has 6 radiopaque marks on each

end forbettervisibility.?> It has a radial force of 13.96 N/cm with

30% expansion.“® The use of this device is indicated for symp-
tomatic venous obstruction iniliofemoral veins.%333% (Table ).

Sinus Obliquus ® (OptiMed GmbH, Ettlingen, Germany).
This device was specifically developed for iliac vein obstruc-
tions near the iliocaval junction®21® |ts use has been
approved by the CE since 2015. It is not FDA approved for
venous use.® Sinus Obliquus is a self-expandable nitinol
stentwith hybrid conformation since it features a closed cell
design that provides high radial force at the compression site
anddistally anopen cell design to provide greater flexibility
needed for ambulation and better fit to the curved anatomy
of theiliac vein.®® It also presents an oblique cut (35°) in the
proximal region, whose objective is to avoid protrusion of the
stent into the inferior vena cava, which could compromise
the blood flow of the contralateral iliac vein.®® The device
is available in diameters of 14 and 16 mm and lengths of
80, 100 and 150 mm.*219 |t js compatible with 10Fr sheaths

Radial
Diameter Length
Stent Material Design 9 Sheats (Fr) Force*
(mm) (mm)
(N/cm)
Wallstent™ 10,12,14,16
Elgil Closed cell 18-94 6,8,10,12 2,94
Endoprosthesis dLey gedce (5-24)*
Zilver® Vena™ Nitinol Opencell 14,16 60,100,140 | 7 6,04
- 10,12,14,16,
Sinus-Venous® Nitinol Open cell 18 60-150 10 16,13
Vici® Ve
fer= venous Nitinol Closedcell | 12,14,16 60,90,120 | 9 9,15
Stent
Venovo® 10,12,14, 16,
Nitinol 0 I 20-160 8,9,10 13,19
Venous Stent HHno pen ce 18,20
. . ” Opencell + 13,96**-
®
Sinus Obliquus Nitinol Closed cell 14,16 80,100,150 | 10 20,14+
Abre ™ Venous Nitinol Open cell 10-20 40-150 9 -

1Radial force verified in stents with a diameter of 14 mm, variable length, with a 30% expansion. Values taken from Dabir, D., et al.,
Physical Properties of Venous Stents: An Experimental Comparison. Cardiovasc Intervent Radiol, 2018. 41(6): p. 942-950.
* Diameters 5 to 24 mm available, only 10,12,14 and 16 mm licensed for venous use

** Radial force of the open-cell segment
*** Radial force of the closed-cell segment

[=]; % =]
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and 0.035 inch guide wire. It has 4 marks on the proximal end
for greater visibility. The maximum radial force verified
for this device is 13.96 N/cm in the distal segment (open cell)
and 20.14 N/cm in the proximal segment (closed cell) with
anexpansion of 30%.%%) (Tablel).

Abre™ Venous Stent System (Medtronic, Minne-
apolis, USA).

This device is the latest on the market. It has been CE approved

since April 2017, and the ABRE IDE study is in progress for FDA

approval @V It is a self-expandable nitinol stent with an open

cell design with 3 connection points between the cells.121637

The device is available in diameters from 10 to 20 mm and

lengths from40to150mm. Itiscompatible with SFr sheathsand

0.035-inch guide wire.*® It can be implanted through 90 cm

systems. The use of this device is indicated for symptomatic
venous obstructioniniliofemoral veins.*?%37) (Tablel).

2. DEVICE PERFORMANCE

Device performance was characterized by the analysis of the
following variables: technical success, primary patency (PP),
assisted primary patency (PPa), secondary patency (SP), peripro-
cedural complications (including stent fracture, contralateral
iliac vein occlusion, stent occlusion, restenosis, reintervention,
migration and mortality).

Itis considered technical success when stent implantation
allows for the restoration of the obstructed vessel.>23:24
The definitions of primary patency (uninterrupted patency
withoutinterventionin the device), assisted primary patency
(afterprophylacticinterventioninanon-occludeddevice) and
secondary patency (restored patency after device occlusion)
considered were those indicated by Rutherfordin 199759
Abre™ Venous stent’s performance, although previously
mentioned, will not be characterized due to the lack
of supportliterature.

Wallstent was the first device to be used in the treatment
of COVD, initially off-label, and for this reason it is the stent for
which there are more studies and more clinical experience. 12
The studies for this stent present a mean follow-up of 9 to
167 months, with short, medium and long-term results.(®32439
The technical success is high with values between 92 and 100%.
In the short term (between O and 12 months) this device
presents PP between 78-93%, PPa 95% and SP between
93.9-95%.3740) |n the medium term (more than 12 months and
less than 36 months) it presents PP values between 58-79%
and SP values between 79-82%.%442 In the long term (more
than 36 months) it presents PP values between 67-87%,
PP 89-95% and SP values between 75-97%.?33%4344) (Taple 1)
In terms of complications, the following results were found:
0% mortality, 12% reintervention, 1-7% stent occlusion, 0-11%
stenosis, 6.4% contralateral occlusion, 2% stent migration and
1-6.7% stent fracture. (2324394042 (Taple [ll).

81

Regarding the Zilver Vena stent, although it was approved in
2010, there are not many studies that assess its performance.
A randomized clinical trial is currently underway in the US -
VIVO Clinical Study — whose results are not yet available.
Existing studies have an average follow-up between 1.8 and
12 months, so there are only short-term results. The technical
success is high, between 97.8 and 100%. In the short term
(between 0 and 12 months) this device presents PP between
85 and 87.9%, with no data on PPa or SP. (Table Il) In terms of
post-implantation complications, the following results were
found: 0% mortality, 5% reintervention, 2-15% stent occlu-
sion, 0% restenosis, 0% stent migration and 0% stent fracture.
None of the studies referredto contralateral occlusion.®>?® (Tablelll)
Optimed's Sinus Venous has an average follow-up between
5,4 and 12 months, which also limits the assessment of its
performance in the short term. The technical success is 100%
inallarticles analyzed. In the short term (O to 12 months), this
device presents PP between 68-99%, PPa between 83-99%
and SP between 90-100%. (Tablell) In terms of periprocedural
complications, the following results were found: 0% mortality,
1.5-3% reintervention, 4-13% stent occlusion, 3-12% rest-
enosis, 1% contralateral occlusion, 1% stent migration and
0% stent fracture.?’?® (Table lll).

The Vici Venous device from Viniti/Boston Scientific, approved
by the FDA and CE, presents a mean follow-up between 5,4
and 23 months, being the first of the dedicated stents to
present results in the medium term. The technical success
of this stent is 100%. In the short term (0 to 12 months), this
device presents PP between 59-99%, PPa between 78-99%
and SP between 87-100%.5°3? |n the medium term (more
than 12 months and less than 36) it presents PP of 51%,
PPa 73% and SP of 82%.45 (Table Il) The following rates of
periprocedural complications were found: 0% mortality,
3.6-43% reintervention, 6-7% stent occlusion, 0% stent
migration, 3% stent fracture, 0% contralateral occlusion, and
no data on restenosis were reported.°-3243 (Taple IIl)

The Venovo device, approved by the FDA and CE, has an average
follow-up of 6 to 12 months. The technical success of this stent
is 100%. In the short term (O to 12 months), this device pres-
ents PP between 88,3-98%, PPa between 94-99% and SP
of 100%. (Table Il) The following rates of post-implantation
complications were found: 0% mortality, 7.4% reintervention,
49 stent occlusion, 0% stent migration and 0% stent frac-
ture, and no data on stenosis or contralateral occlusion were
reported.®33% (Tablelll).

The Sinus Obliquus device also presents limited literature in the
short term, with amean follow-up of between 10 and 12 months.
The technical successis 100%. It presents PP between 92-98%
and SP between 96-100%. (Table Il) The level of periprocedural
complications was as follows: 0% mortality, 8% reintervention,
12.5% stent occlusion, 0% restenosis, 0% contralateral occlu-
sion, with no data on other complications.®54%)(Table Ili).
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>12 months
<36 months

PPa(%) | SP(%)

Technical
Sucess
(%)

Follow-up | 0-12 months 36 months

Stent (months)

PPa(%) | SP(%)° PPa(%) | SP(%)

Zilver® O'Sullivanetal® 35
Vena™ O'Sullivanetal®® 20

97,8-100 | 1,8-12 85 = - - - - = = B

Lichtenberg®® 75

Vici® Venous | Razavi®V 30 59- 78- 87-
Stent Razavi® 200 100 >4-23 99 99 100 ! 3 8e i i i
Black®s) 88

Sinus Stuck®® 24 92- 96-
1 10-12 - - - - - - -
Obliquus® Lichtenberg“® 48 0o 0 98 100

1 PP Primary Patency, ? PPa Assisted Primary Patency; 3 SP Secondary Patency*
* Radial force of the open-cell segment;
n- number of patients included in the study

Reinter- Reeste- Contra-
Mortality vention Occlusion nosis lateral Fracture
(%) (%) Oclusion (%)
(%) (%)
(%)

O'Sullivanetal@® 35
Zilver® Vena™ @25 5 2-15

Lichtenberg®® 75
RazavitV 30
Vici® v tent30-3245) 0 3,6-43 6-7 - 0 0 3
ici® Venous Sten Razavi®? 200
Black®“® 88
Stuck®® 24
i li ® (36,46) 0 8 12,5 0 0 ; )
Sinus Obliquus Lichtenbergs) 48

n- number of patients included in the study
Ll .j
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3. DISCUSSION

From the analysis of the afore mentioned results it is possible
to conclude that all the devices show a high technical success
rate (over 92%) and high safety, with no reported associated
deaths and low complication rate (under13%). Thisdataisin
accordance with the previously published systematic reviews,
which report success rates of 94 to 98%, death rate of 0,3
to1,1% and complication rates of O to 8,7%.(>47-50

The main complications associated with the use of the Wallstent
during the initial period of application to the venous system
were contralateral iliac vein obstruction, fracture and migration
of the stent.*? These complications are related to certain tech-
nical challenges as foreshortening and lessened radial force
atthe ends when not restrained. The need to overcome these
complications motivated the development of dedicated stents
devices.®® By analyzing the results of this paper it is possible
to find lower complication rates associated with the use of the
venous specific stents, which makes a strong argument for their
use (contralateral occlusion 6.4% vs 0-1%, fracture 1-6,7%
vs 0-3%, migration 2% vs 0-1%).

The occlusion of the device is the most frequently reported
complicationanditis present across the whole range of devices
reviewed. This rate is highly influenced by the thrombotic
ornon-thrombotic etiology and severity of the primary condition,
more so than by the characteristics of the device used.>24849
According to Razavi®, the occlusion rate varies between
1and6,8%. Forthe Zilver Vena, Sinus Venous e Sinus-0Obliquus
stents, some studies show slightly higher values (12-15%).
Itisnot possible toaccurately compare the patency andrein-
tervention rates between the devices given the lack of stan-
dardization of the samples of the various published studies
andthe lack of long-term follow-up of patients with the most
recent stents. Nevertheless, reintervention rates are high
inpractically all stents and are largely due to in-stent reste-
nosis which the pathophysiology is not adequately known.
Treatment of this condition usually consists of in-stent
transluminal angioplasty or repeat stenting and is associ-
ated with high rates of clinical andimagological recurrence.
According to other published relevant reviews, short term
and medium term PP and PS are respectively 32-98,7%
e 66-96%.44%59) The results of this review are in accordance
with the available literature, with PP and PS as high as 100%
(Tablell), supporting the efficacy of these devices on the short term.
Wallstent is the only device which presents long term
follow up results, with high PP and PS, ultimately supporting
itslong-term efficacy.

83

CONCLUSION

The stents available for venous disease seem to be safe and
adequate at treating occlusive venous disease of the iliofem-
oral segment, show high technical success rates and high

patency, no mortality and low periprocedural complication rate

at short-term follow-up. None of the devices stands out with

regards to efficacy, although venous specific devices seem

to show slightly lower complication rates. Further studies

on the long-term complication rate of the new endoprosthesis
are necessary to confirm these results.
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