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AV Access Stenos - Rubriker

m Cirka 30 % av AVF och 50 % av AVG kraver intervention inom 6 manader efter start
av hemodialys (HD).

m Restenos ar det normala.
m PTA = forstahandsbehandling.

m Primart Oppet ett ar efter PTA:
40-60 % for AVF
20-40 % for AVG.

m  ”“Stenos dr fienden till en bra access: PTA dr fortfarande den rekommenderade férstahandsbehandlingen for
stenos i access, men dess ldngsiktiga hdllbarhet ér begrdnsad.



Nar ska man behandla en stenos?

Statements: Radiographic Confirmation of
Clinically Significant AV Access Lesion

Statements: Radiographic Confirmation of
Clinically Significant AV Access Lesion

15.1 EDOQI considers it reasonable that when clinical
monitoring suspects clinically significant AV ac-
cess lesion (eg, stenosis), further timely and
confirmatory  evaluation should proceed,
including imaging of the dialysis access circuit.

(Expert Opinion) « Aven om vi ofta stéter pd stenos i kdrlaccesser,
Notes: _ ndr bor vi egentligen behandla den?

e A dinically significant lkesion is one that contributes to clinical .
signs and symptoms (sec AV Access Manitoring, Table 13.2) * De nuvarande rekommendationerna och den
without other cause (with or without a change in surveillance radande férstdelsen dr att vi endast ska behandla
;'::;‘::?’”"' R el e s stenos ndr den bidrar till tecken och symtom,

o Dialysis access cirouit is defined as the continuum from the inklusive dialysdysfunktion.
heart and the arterial inflow through the AV access to the * Att behandla asymtomatisk stenos har visat sig

venous outtow back to the heart.

o The timeframe, choice, and extent of imaging studies for 6ka sannolikheten for att symtom utvecklas,

further evaluation are dependent on local resources and the sdrskilt vid centrala stenoser.
severity of findings on dinical monitoring; a timeframe of less




Var uppkommer stenoser?

Radiocephalic fistula

Transposed brachiobasilic fistula

Juxta-anastomotic: ~50-85% Venous outflow

and cephalic arch:
~20-30%

Swing point: ~60-75%

* Vanligt
férekommande
monster av
stenoser

* Vanligaste
orsaken till fel i
kérlaccesser.

Artery-graft
anastomosis/
inflow: ~5-25%

DePietro DM, Trerotola SO
Cardiovasc Diagn Ther 2023



Paclitaxel belagda PTA ballonger

CLINICAL STUDY

IN.PACT AV Access Randomized Trial:
12-Month Clinical Results Demonstrating
the Sustained Treatment Effect of Drug-
Coated Balloons

Andrew Holden, MBChB, FRANZCR, Hiroaki Haruguchi, MD, Kotaro Suemitsu, MD,

Naoko Isogai, MD, John Ross, MD, Jeffrey Hull, MD, Hong Wang, MD, MPH,

Jennifer Seamans, MS, and Robert Lookstein, MD, MHCDL, on behalf of the IN.PACT AV Access
Investigators

CLINICAL STUDY
) The Lutonix AV Randomized Trial of
sy Paclitaxel-Coated Balloons in

Arteriovenous Fistula Stenosis:
2-Year Results and Subgroup Analysis

Scott O. Trerotola, MD, Theodore F. Saad, MD, and
Prabir Roy-Chaudhury, MD; for the Lutonix AV Clinical Trial Investigators

www.kidney-international.org clinical trial

A multicenter randomized controlled trial ) Gheck forupdstes|
indicates that paclitaxel-coated balloons ety on
provide no benefit for arteriovenous fistulas PEN

Narayan Karunanithy'**, Emily J. Robinson®?*, Farhan Ahmad?®, James O. Burton**, Francis Calder®,
Simon Coles’, Neelanjan Das®, Anthony Dorling®®, Colin Forman®, Ounali Jaffer'®, Sarah Lawman'’,
Raghuram Lakshminarayan'?, Rhys Lewlellyn'®, Janet L. Peacock®'*, Raymond Ramnarine'?,

Irene Rebollo Mesa?, Shoaib Shaikh'®, James Simpson'’, Kate Steiner'®, Rebecca Suckling'®,

Laszlo Szabo®®, Douglas Turner®', Ashar Wadoodi®?, Yanzhong Wang?, Graeme Weir*3,

C. Jason Wilkins®?*, Leanne M. Gardner” and Michael G. Robson*®

Under de senaste dren har det skett utveckling bortom
standard-PTA, inklusive anvédndning av skdrballonger
(cutting balloons), och pa senare tid har Iéikemedelsbelagda
ballonger (DCB) fatt en framtrédande roll inom
interventioner for kérlaccesser.

Men trots omfattande forskning, inklusive flera
randomiserade kontrollerade studier (RCT), vet vi
fortfarande inte exakt var och ndér vi bér évervéga att
anvdnda en DCB.

Den enda stora studien som visat tydlig éverlédgsenhet for
DCB jamfort med vanlig PTA ér IN.PACT-studien.
Lutonix-studien nadde inte sitt priméra mal, ven om det
fanns en tillfdllig signal om éverlédgsenhet efter 8 manader.
PAVE-studien i Storbritannien visade, ndgot ovdntat, att
vanliga ballonger var éverldgsna DCB.

Det finns mdnga faktorer som kan férklara denna variation,
frimst relaterade till studiedesign och eventuella skillnader
mellan ballongerna, men det ligger utanfér ramen for
denna presentation.



Karunanithy et al. Trials (2024) 25:734 Tria IS
https://doi.org/10.1186/513063-024-08502-1

Paclitaxel- or sirolimus-coated balloons o
used for ArterioVEnous fistulas-2 (PAVE-2):

study protocol for a randomised controlled

trial to determine the efficacy of paclitaxel-

or sirolimus-coated balloons in arteriovenous
fistulas used for haemodialysis

Narayan Karunanithy?!, Sam Norton?!, Francis Calder', Neelanjan Das?, Niamh Dooley?, Lusine Hakobyan?,
Robert Jones?, Soundrie Padayache', Chloe Spriggs?, Kate Steiner®, Rebecca Suckling® and
Michael G. Robson'#"

e 3armRCT
e Plain, Paclitaxel, Sirolimus

e Currently enrolling in 20 UK centres

For att ytterligare underséka DCB pdgar just nu PAVE 2-studien i
Storbritannien. Den jimfér inte bara paclitaxel, utan dven
sirolimus. Férhoppningsvis kommer resultaten fran denna
studie att bidra till en bdttre férstdelse av vilken roll DCB har vid
behandling av stenos i AV-access.



Nar PTA inte fungerar

m Felmekanismer:

m 1) Motstand = oférmaga att helt blasa upp ballongen
Overvag UHP-ballong (ultrahégtrycksballong) och/eller kirurgi

m 2) Elastisk rekyl = ballongen ar helt uppblast men stenosen aterkommer
omedelbart
Forlangd ballonginflation
Stent / tackt stent



Bare metal stents ?

15.12 KDOQI considers it reasonable to avoid the use of
bare metal stents for the treatment of clinically
and/or angiographically significant AVG and AVF
stenotic lesions. (Expert Opinion)

* BMS — betraktas inte Icingre som anvdndbart vid AV-access
pad grund av hog férekomst av stenos inuti stenten.

— * Denna bild visar en venografi av en patient som fick
P ; Efaniec Mol B= - dgterkommande svullnad i armen tre mdnader efter att en

> A . obehandlad metallstent (bare metal stent) satts in i den

hégra brachiocefala venen. Man kan se en typisk stenos inuti
stenten, orsakad av intréingning av cellmaterial genom
stentens 6ppna strukturer.

* Detta vdvnadsprov visar hur en stenos inuti en stent ser ut
med blotta 6gat ndr stenten har avldgsnats.

Courtesy of Tom Vesely, MD
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Radiopaque End Markers

Téckta stentar utgor en fysisk PTFE-barridr for att
férhindra cellulér invaxt och anses nu vara standard
nér PTA misslyckas.

Detta dr ett Viabahn-stentgraft som dér det device jag
har mest praktisk erfarenhet av.

Jag bérjade anvénda dessa stentgraft i VA-
interventioner for néstan 20 dar sedan och har byggt
upp en stor erfarenhet. Stentgraftet har gett
patienter VA-livsldngd utéver vad vi kunde uppnd
innan den blev tillgénglig, och utan tvekan har detta
lett till 6kad férvéiintad livsléingd féor manga patienter
i desperata VA-situationer.



Anvandande av stentgraft | AV access
Rekommenderas nu i flera riktlinjer

Indikationer:

- Recoil stenos * Ffaiavflédet av accessen, inte i kannuleringsomrdden och i
- Aterkommande stenos/Restenos oftast inte Idmpligt i inflodet

- Akuta situationer

ASDIN

ASDIN white paper: Management of
cephalic arch stenosis endorsed by the
American Society of Diagnostic and
Interventional Nephrology™*

Gerald A Beathard'(®), William C Jennings?(),

Haimanot Wasse®(%), Surendra Shenoy*, Abigail Falk®,
Aris Urbanes®, John Ross’(), George Nassar®,

Dirk M Hentschel’(®), Bharat Sachdeva'®, Micah R Chan'',

— K D o Q I

Cardiovasc Intervent Radiol C RS E ")
https://doi.org/10.1007/s00270-021-02875-5 Check for Kl DN EY D |S EAS E OUTCO M ES

SCIENTIFIC PAPER (OTHER) QUALITY INITIATIVE

A UK Expert Consensus Approach for Managing Symptomatic National Kidney Foundation

Arteriovenous Fistula (AVF) Stenosis in Haemodialysis Patients
KDOQI CLINICAL PRACTICE GUIDELINE FOR VASCULAR ®

Ounali Jaffer' ® - Paul Gibbs® - Matthew Gibson® - James Gilbert* - e
Jennifer Hanko® - Praveen Jeevaratnam® - Robert Jones’ - Johann Nicholas® - ACCESS: 2019 UPDATE
Raymond Ramnarine’ + Rajesh Sivaprakasam' * Kate Steiner® « Richard Tippett'® -

Wilki 11 Charmaine E. Lok, Thomas S. Huber, Timmy Lee, Surendra Shenoy, Alexander S. Yevzlin, Kenneth Abreo,
Jason Wilkins Michael Allon, Arif Asif, Brad C. Astor, Marc H. Glickman, Janet Graham, Louise M. Moist, Dheeraj K. Rajan,

Cynthia Roberts, Tushar J. Vachharajani, and Rudolph F. Valentini




Underlag for Tackta stents

m 3 RCT-studier har visat 6verlagsenhet av tackta stentar vid AVG-venanastomos
FLAIR Pivotal - 2010
REVISE - 2016
RENOVA - 2016

m 3 RCT-studier har visat 6verlagsenhet av tackta stentar vid AVF-utflode
AveNEW - 2023
WAVE - 2025

m Centrala vener — Flera retrospektiva serier



AV stentgraft i fistelavflodet

AV-graft upplever en
rendssans i
Storbritannien, delvis tack
vare férbdttrade grafter,
tex. snabbsticksgraft, men
utflodesstenos dr
fortfarande ett problem
vid venésa anastomosen.

Viabahn dr den ideala
behandlingen for detta
eftersom PTA ofta
misslyckas (rekyl) och alla
RCT-studier visar att
tdckta stentar dr bdttre.



® CrosshMark

Balloon angioplasty versus Viabahn stent graft
for treatment of failing or thrombosed prosthetic
hemodialysis grafts

Thomas Vesely, MD,” William DaVanzo, MD,"” Terry Behrend, MD," Amy Dwyer, MD.“ and
John Aruny, MD,* Saint Lonis, Mo; St. Simons Idand, Ga; San Diggo, Calif; Lomisville, Ky; and New Haven, Conn

REVISE-studien ér en av de stora RCT-studierna som visar att stentgrafts dr éverldgsna PTA,
och denna studie anvéndes Viabahn. Aven om den dr frén 2016 ér den fortfarande relevant,
och inga AVG-relaterade RCT-studier har publicerats sedan dess, dven om det har gjorts ndgra
studier med en enda arm. Och det finns ndgra unika egenskaper hos denna studie som inte har
inkluderats i manga av de andra studierna som anvdnt andra liknande stentgrafts.




REVISE RCT
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* Gore Viabhan v PTA. Dysfunktionella/trombotiserade AVG.
Slutsatsen dr att anvéndning av SG vid GV anstomos minskar
antalet reinterventioner totalt sett och sdnker kostnaden
efter 24 mdnader (i trombosgruppen).

* Unika egenskaper:
* Inkluderade trombospatienter och Viabahn-armen i

0 : 12 19 2 denna delmdngd overtriffade PTA
TmE PRsyIERImERE (Gns) * Efter 3 manader évertrdffade patency KDOQIs
*Unik — omfatta daven trombotiserade AVG rekommenderade tréskelvérde.
Circuit Primary Patency at 3 mos for * En Subgruopp hade Viabahn tvdrs 6ver armbdgsleden

Patency

55% 7

50% A

45%

40%

30% -

Thrombotic Subjects

och éverraskande nog var patency mycket god.

39%

Viabahn across antecubital fossa (n=22):
PG e o sy || *TLPP was higher (72.4% vs 49.2%)




15.9 KDOQI suggests the appropriate use of self-
expanding stent-grafts in preference to angio-
plasty alone to treat clinically significant graft-
vein anastomotic stenosis in AVG when the
goal is overall better 6-month postintervention
outcomes after carefully considering the pa-
tient’s ESKD Life-Plan. (Conditional Recommenda-
tion, Moderate Quality of Evidence)

Note: Appropriate use avoids cannulation segments.
Note: Overall better 6-month outcomes refer to reduced recurrent
AVG restenosis + improved patency.

Denna och andra liknande studier bidrog till bevisen som
stodde KDOQI och rekommenderade stentgrafts framfér PTA for
behandling av AVG venés anastomosstenos.



More recently ...

‘ CLINICAL STUDY
A

Prospective, Multicenter Clinical Study of | Detta dr en enarmsstudie som undersoker prestandan
the Covera Vascular Covered Stent in the hos Covera stentgraft frén BD, vilket Gterigen visar
Treatmont of Stenasisatthe Grafl-Veln overldgsenheten hos téckta stentar i denna miljo.

Anastomosis of Dysfunctional Hemodialysis
Access Grafts

Bart Dolmatch, MD, Umar Waheed, MD, Saravanan Balamuthusamy, MD, Jeffrey Hoggard, MD,
and Richard Settlage, MS; for the AVeVA Trial Investigators

110 patients, single arm study
TLPP @ 6months = 70.3%
(47.8% if thrombosed)



ReostEBalloan

| PosESiEn
AR

Fistelstenos.

Cephalic arch stenos | BC fistlar dr
vanligt forekommande och ér ékdnt
for att inte svara pa PTA.

Viabahn/Stentgraft dr den ideala
I6sningen i detta scenario.

Du kan uppnd exakt placering och
behéver ofta sticka ut i den centrala
venen med ndgra mm.



Razdan et al. BMC Nephrology ~ (2022) 23:109
https://doi.org/10.1186/512882-022-02728-4 B M C N ep h ro | Ogy

: . ®
Cephalic arch restenosis rates i

in hemodialysis patients with brachiocephalic
fistulae: a retrospective multicenter analysis
of 3301 patients

Rishi N. Razdan'", Melvin Rosenblatt', Yue Jiao?, Nancy McLaughlin', Len A. Usvyat?, Murat Sor'? and
John W. Larkin?

Genomsnittlig tid till restenos i cephalic arch = 3 manader

BMS(naket stent) hade 10,1 % hogre restenosfrekvens jamfort med stentgraft



Covered stents @ Cephalic arch: Level 1 and
retrospective series

Shemesh et al
J Vasc Surg 2008
[Fluency]

Rajan and Falk
JVIR 2015
[Viabahn]

Jones et al
JVIR 2017
[Viabahn]

Miller et al
J Vasc Surg 2018
[Viabahn]

Jones et al
JVIR 2023
[Viabahn]

Study Design

RCT

(Stent-Graft vs Bare Metal)

RCT

(Stent-Graft vs PTA)

Retrospective

Retrospective

Retrospective

13

39

50

152

Technical
Success

100%

100%

100%

100%

100%

Primary Patency
3, 6, 12 months

81%, 81%, 32%

(39%, 39%, 0%)

100%, 100%,29%

(60%, 0%, 0%)

85%, 67%, 42%

90%, 74%, 60%

X, 73%, 50%

Overgripande budskap — fler studier som
specifikt tittar pd behandling av cephalic
arch stenos med Viabahn én ndgon annan
I6sning.

Alla mdllesioner primdr patency
(6ppetstdende)
* Acceptabelt och bdttre dn historiska
rapporter om enbart PTA.
* Hoég teknisk framgdngsgrad.



Cephalic arch stenos meta-analys

‘The Journal of
Vascular Access

VA

Review

The Journal of Vascular Access
Endovascular treatment of cephalic e mshor) 018
Article reuse guidelines:

arch stenosis in brachiocephalic e o prissions

DOI: 10.1177/1129729818814466

arteriovenous fistulas: A systematic b
review and meta-analysis )

Reuban Toby D’cruz', Sze Wai Leong', Nicholas Syn?,
Alok Tiwari3, Vikram Vijayan Sannasi', Harvinder Raj Singh Sidhu'
and Tjun Yip Tang*

Abstract

Purpose: The aim of this study is to appraise the current literature on the endovascular management options and their
outcomes of cephalic arch stenosis in the setting of a failing brachiocephalic fistula for hemodialysis.

Methods: A systematic search of the literature was performed using PubMed, Embase, and Google Scholar from
January 2000 to December 2017 in accordance with the PRISMA guidelines to investigate the outcomes of endovascular
management of cephalic arch stenosis. Data from randomized controlled trials and observational studies, published in the
English language, were extracted to determine pooled proportion of primary and secondary patency, using a random-
effects meta-analysis. Subgroup analyses of stent grafts, bare metal stents, and percutaneous transluminal angioplasty
outcomes were performed.

Results: Of the 125 total studies, | | were included for analysis by consensus. Overall, 457 patients were reviewed and
analyzed for primary and secondary patency rates at 6 and |12 months post-treatment. There was significantly higher
primary patency at both 6 and 12 months in the stent graft group compared to those who received bare metal stents
or percutaneous transluminal angioplasty (relative risk = 0.30-0.3 1, relative risk = 0.34-0.59, respectively; p < 0.01).

Higher secondary patency rates were noted in the bare metal stents cohort pared to the per
angioplasty cohort at 12 months (relative risk = 0.17, 95% confidence interval = 0.07-0.26; p < 0.01).
c ion: This study a significant benefit in using stent grafts in cephalic arch stenosis compared to

bare metal stents or percutaneous transluminal angioplasty with higher primary and secondary patency rates.

Keywords
Angioplasty, cephalic arch stenosis, endovascular, stenting

Date received: |13 May 2018; accepted: 30 October 2018

Introduction
IDepartment of Surgery, Ng Teng Fong General Hospital, Singapore

The surgically created arteriovenous fistula (AVE) is the
most reliable form of vascular access for end-stage renal
failure (ESRF) patients dependent on hemodialysis.! The
radiocephalic fistula (RCF) is associated with excellent
clinical outcomes with multiple venous outflows: the
cephalic vein, the basilic vein, and the deep venous sys-
tem. This allows for longer access survival, lower throm-
bosis Tates, fewer access-related hospitalizations, and
lower costs than AVFs at alternative sites.2 However, when

Yong Loo Lin School of Medicine, National University of Singapore,
Singapore

3Department of Vascular Surgery, Queen Elizabeth Hospital,
Birmingham, UK

“Department of Vascular Surgery, Singapore General Hospital,
Singapore

Corresponding author:
Reuban Toby D'cruz, Department of Surgery, Ng Teng Fong General
Hospital, 1 Jurong East Stree 21, Singapore 609606, Singapore.

Email: reuban.deruz@gmail.com

9 studies
473 patients

Significantly higher Primary Patency at 6
and 12 months in covered-stent group
(p<0.01)

12 month

Covered stent 82.7% 44%

Bare metal 52.2% 12.9%
stent

PTA 23.3% 9.5%

Stor metaanalys som
visade att den
poolade patencyn
var mycket hogre for
stentgraft

*Primary patency pooled rates



60-arig man

Vanstersidig BB AVF
Blodning efter dialys och hogt
ventryck

BAT = Basilika transpositions
vinkel stenos dr en vanlig
lesion vid BB AVF.

Aterigen — mycket ddéligt
resultat med enbart PTA.



Centrala venstenoser

n= Technical Primary Patency | Primary Assisted
Success 6, 12, 24 months Patency
6, 12, 24 months

Anaya-Ayala JE et al 25 100% -, 56%, -, - -, 86%, -, -
J Vasc Surg 2011
(Viabahn)
Kundu S et al 14 100% 100%, -, -, - -
CVIR 2011
(Fluency)
Jones R et al 30 100% 81%, 67%, 45% 100%, 80%, 75%
JVIR 2011
(Viabahn)
Verstandig AG et al 52 100% 60%, 40%, 28%, 96%, 94%, 85%
JVIR 2013
(Viabahn and Fluency)
Quaretti P et al 20 100%, 100%, 84%

Vasc Endovascular Surg 2016
(Fluency, Viabahn, Jostent)

Inga RCT har undersokt
stentgrafts vid de novo
centralvenstenos, men
det finns mdnga
retrospektiva serier som i
den hdr tabellen.

Viabahn dr vanligast nér
det gdiller evidens for
behandling av centrala
stenoser.

Generellt ér patency
bdéttre én vad vi ser med
PTA och nakna metall
stentar.



Hdr dr ett exempel. Man kan se att stentgraftet inte dr
komprimerat.




Latest Covered-Stent evidence — AVF outflow

www.kidney-international.org clinical trial

Six-month safety and efficacy outcomes from the
randomized-controlled arm of the WRAPSODY
Arteriovenous Access Efficacy (WAVE) trial

Mahmood K. Razavi', Saravanan Balamuthusamy?, Angelo N. Makris’, Jeffrey G. Hoggard”,
Leonardo O. Harduin®, Prabir Roy-Chaudhury®” and Robert G. Jones®; on behalf of the WAVE Trial
Investigators®

'St Joseph Heart and Vascular Center, Orange, California, USA; ?Texas Research Institute, PPG Health, Fort Worth, Texas, USA; jChicago
Access Care, Westmont, Illinois, USA; *North Carolina Nephrology, Raleigh, North Carolina, USA; 5Unive.rsity of Rio de Janeiro State, Rio de
Janeiro, Rio de Janeiro, Brazil; 5University of North Carolina Kidney Center, Chapel Hill, North Carolina, USA; "W.G. (Bill) Hefner Salisbury
Department of Veterans Affairs Medical Center, Salisbury, North Carolina, USA; and ®Department of Interventional Radiology, Queen
Elizabeth Hospital Birmingham, University Hospital, Birmingham, UK

www.kidney-international.org clinical trial

Prospective, randomized, multicenter clinical study W) Gheck or wpdstes
comparing a self-expanding covered stent to

percutaneous transluminal angioplasty for

treatment of upper extremity hemodialysis

arteriovenous fistula stenosis

Bart Dolmatch ', Timoteo Cabrera’, Pablo Pergola%r Saravanan Balamuthusamf‘i Angelo Makris®,
Randy Cooper’, Erin Moore®?, Jonah Licht'®'", Ewan Macaulay'?, Geert Maleux'?,

Thomas Pfammatter'?, Richard Settlage'?, Ecaterina Cristea'® and Alexandra Lansky'®; and the AVeNEW
Trial Investigators'”

2025

Wrapsody (Merit)
6 month

TLPP = 89.6%
ACPP =72.2%

2023

Covera (BD)

6 & 12 month TLPP
78.7%, 47.9%

De senaste bevisen for stentgrafts publicerat under de
senaste dren, dven om inte Viabahn, fortsdtter att visa
att stentgraft dr éverldgsna PTA. Aven om bevis fortsatt
saknas for de centrala venerna.

*central ven stenos exkluderat | bagge studierna



Huvudbudskap

m Behandla bara kliniskt betydelsefulla stenoser — dom som ger samre accessfunktion
m Daliga langtidsresultat for PTA ar inte obetydligt
m Stentgraft — bevis for overlagsna resultat jamfort med PTA

m Vanliga metallstents ska inte anvandas i behandling av accessstenoser (AVG eller AVF) -
Moaijligen lampliga i centrala vener

m Fundera pa om stentgraft paverkar anvandning/kannulering — stentgraft ar inte alltid lampliga,
tex. i inflodessegmentet eller inom kannuleringsomraden.
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