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What Are The Best Current Treatment Options For ISR:
What Are The Results Including Recurrence Rates

ISR can be considered the
“Achilles heel” of modern PI !
ISR s a loss of luminal volume from an ingrowth
of cells, extracellular matrix, and thrombus within
the cylinder of the stented artery and 5-mm
margins proximal and distal to the stent.
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In-stent Restenosis (ISR) -
Treatment Options and Outcomes

*Objectives and Outline
v Relevance, Promotors & Factors
v Angiographic Classification
v Imaging and Histological Features

v Management
v Treatment options
¥ Outcome

v Future Strategies and Unmet Needs
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Relevance*

CAS 6%

PCI 5-10%
Mesenteric 20-60%
Renal 10%

Aorto-iliac 5-10%
SFA 15-40%

BTK 30%

*Rough estimates

Promotors of ISR (SFA)

« Excessive stent oversizing
« Long stented segments
*TASC D lesions
« Poor tibial artery runoff
* Mechanical factors
v repetitive and dynamic
frictional forces between
artery and stent caused by [ #
musculoskeletal motion
* Anatomic factors
¥ small-caliber arteries
« Clinical factors
v smoking and diabetes
mellitus
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Angiographic Classification of ISR

Class I (focal ISR)
(<50 mm in length)
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ClassII (diffuse ISR)
(> 50 mm in length)

Class ITI (totally occluded ISR)
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Management of ISR (Coronary Artery)

(SFA) Do’s and Don'ts of ISR-PCI

1. Define the ISR lesion

(2) Covered Stents (CS)
(3) Drug-Eluting Stent (DES)
2.Identitycontributory

(4) Drug-Coated Balloon (DCB)
(1)Paclitaxel DCBs
(2)Sirolimus DCBs
00 NOT trest withoutfs macifying mechanicl isues
3.Address mechanical
o D0 sttempt to adess all dentied mecharical issues
4.Treatas per underlying
D0 use DES or DCB for DES.ISR

(5) Adjunctive therapeutic modalities
o o e e e e e
o Eogerventon 5525 o 3,1 & b ™

(2)Cutting/Scorring Balloon
(3)Intravascular Brachytherapy
(6) Ablative Strategies
(1)Excimer Laser Atherectomy
(2)Rotational Atherectomy
(7) Intravascular Lithotripsy

(1)PTA
:e103-e123

Management of ISR
(SFA) Do’s and Don'ts of ISR-PCI

(1) Bare Metal Stenst (BMS)

(2) Covered Stents (CS)

(3) Drug-Eluting Stent (DES)

(4) Drug-Coated Balloon (DCB)
(1)Paclitaxel DCBs
(2)Sirolimus DCBs

(5) Adjunctive therapeutic modalities
(1)PTA

(6) Ablative Strategies
(1)Excimer Laser Atherectomy
(2)(Rotational) Atherectomy

)

Ablative Strategies — Directional Athgrectomy

Silverhawk™ LS-M

9-2008 4-2009

Affonso F, Coughian 1), Giacoppo D, Kastrat] A Byrne RA, Management of n-stent
_ et B o 5525 3o 036123

Ablative Strategies -
Large Amount of Tissue Captured

Ablative Strategies - Rotational Atherectomy

« Combination of rotational atherectomy with DCB angioplasty
offers the advantage of lesion debulking and the antirestenotic effect

« Analysis of 30 pts

« Primary patency  at 12 months: 93.4%
« Primary patency  at 24 months: 83.4%
« Secondary patency at 24 months: 96.7%.

Jetstream™

orat artery n-stent restenosic: ssfety, <

Cloppa A, Leone A, pucciarell A, Salemme L, 7opusal G, Franzese H, DI Giow G,
n rotational atherectomy and ertcal fem

Esposii G, Tesorlo T_Combined
and twoyaar results of

enter experience. inerva Cardiol Anglol. 2023 Oct;71(5):599-605.
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Covered Stents vs. PTA

* 22 patients (27 limbs)

« Primary patency at 3 years 63%
« Analysis of multiple factors showed no association with restenosis occurrence.
« If the Viabahn remained patent for 14 months, the likelihood of restenosis was low.
Long-term cutcomes of the Viabahn stent inthe trestmant of in-stant restenosis I the

Gorgani F, Tells A, Narakathu K, LaBarbera M, Babasy A
Superfical femorai artery. ) Invasive Cardiol. 2013 Dec;25(12):67

* RELINE-Trial: Viabahn n=39 vs PTA n=44

at 12 months 74.8% Viabahn group

« Primary patency
28.0% PTA group (p < 0.001).

veimantn results fram

ters P. Superlority of stent-g: osis n the superficial femoral artery: twel
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Treatment of ISR (I) DCB

« Prospective, randomized, single-blind,
dualcenter clinical trial
* 74 pts, 51 limbs

PTA

e Py 13 4 40.7

12 months. FREEWAY™ Balloon

Kinsiner CH, Lammer 3, Wilfort-ENringer A, Matzek W, Gschwandiner 1,
Javor 0, Funovics M, Schoder M, Koppensteiner R, Loewe C, RIstI R, Wolf
. Paciitaxel-Eluting Balloon Versus Standard Balloan Angloplaaty in in
Stent Restanosis of the Superficial Femoral ang Proximal Poplea

2016001 1119(13):1386-92.
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Treatment of ISR (II) DCB

« Retrospective observational study
+ 105 pts, 103 pts analyzed

™G Y 91,26

B
12 months

pimyPREy gy 4

months

BIEWERS (55 i)
36 months.
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Treatment of ISR (III) DES

« Pts from ZILVER-PTX
single-arm trial
108 pts, 119 ISR lesions

ZilverPTX™

I
@
6 months

Freedom from TLR

12 months

Freedom from TLR
@
24 months

Zeller T, Dake WD, Tepe G, Brechtel K, Noory £, Beschorner U, Kutgen PL, Reston A
ri6(3):274-81
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Treatment of ISR (IV) DES

* Prospective, multicenter H ™
registry Zilver PTX Japan ZilverPTX
Post-Market Surveillance
Study: 904 pts, 1082

Freedom from
dinical crven IR~ 73.4

femoropopliteal lesions
e treated with the DES at

dinical benefit 95 institutions in Japan.
5ye: (5103 177 pts, 204 ISR lesions

Sugimots 1, Komori K, Yoko! H, OMKI T, KIchikawa K, Nakamura H, Nanto S, O'Leary EE, Lottes AE, Saunders AT, Dake MD. Long-Term
Stent for Femoropoplteal in-Stent Restenosis: Subanalysis ofthe Ziver PTX Jagan Post-Market

Eftectiveness of 3 Drug-Eluting
2021 Apri28(2:220
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DCB: Systematic Review and Meta-Analysis for ISR

- FAIR - PACUBA - ISAR PEBIS - COPA CABANA

TLR at12months

ocs POBA Odds Ratio Odds Ratio
r Subre Events Total Events Total Weight M.H,Fi 1 MeH, Fi
Kinstner 2016 4 3 5 31 165%  072[0.17,29] o
Krankenberg 2015 2 s 9 45 342%  016[0.03,077] —
o 2017 o 3% 721 338%  003[0.00,049) ¢« ®
Tepe 2020 1 4 38 155% 019002181 T [
Total (95% C1) 167 135 100.0%  0.21[0.09,0.49) -
Total events 7 2
Heterogeneity: Chi* = 4.93, df =3 (P = 0.18); I = 39% PR 75
Favours [DCB] Favours [POBA]

Testfor overall effect: Z = 3.66 (P = 0.0003)

» 5 randomized controlled trials with 425 patients

ted Batloon Angiopiasty for ‘

Znen v, Ren B, Chen 3, Chang Z, Wang C, Zheng 3. Systematc Review and Heta-Anaiysis of Drug-Cos
In-Stent Restenosis in Femoropaplieal Artery Disesse. ) Vase intery Radlol. 2022 Apri33(4):368-374.
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. . . Systematic Review and Meta-analysis of the Efficacy of
DCB: Systematic Review and Meta-Analysis for ISR Debulking Devices for ISR
Recurrent ISR at12months s o m 2o + 12 studies
O e T — o « 743 patients
ocs PoBA odds Ratio odds Ratio = s i
y u ol 208G Laar s 08 w o meem  um saes
Kinstner 2016 13 33 21 31 222%  031[0.11,086] ey EaR= A IR B EEE « Primary patency at
Krankenberg 2015 8 52 21 47 31.6% 0.23[0.09, 0.58] —— Laied” L = = LS L 1 year
2017 8 2 16 2 1% 020008088 —— e o o y
Tepe 2020 5 37 16 27 27.1% 0.11[0.03, 0.36] _
Total (95% CI) 149 132 100.0%  0.22[0.13,0.38] > Z‘;‘?L*;:fiz"a' I : m“"“ :: :f:: :: :: 58.3% (sa, umenon
T e e | me———— " -
To i v ol 2555 (£ 00001 % v o8] Favs oBAl T TRl NS . HE sfa |+ Freedom from TLR
W oy = o o b at 1 year
»> 5 randomized controlled trials with 425 patients Bl —— w 67.0%
R~ v —r— Y s
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e
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Treatment of ISR - If Intraluminal Rec,@_rlﬁuaeﬁm Fails:
Crush Stenting / /e

“Concllsions

« Guidelines currently do not offer strong recommendations ~—
« Expert opinion is not entirely clear on how to most appropriately treat femoropopliteal
ISR

s A ki o Tokhost T

o ot E et e e et e
5 e e S s
oo S B e

RTSEISSE. 6 iyr 100% patency

« More research is needed to define what the standard of care should be, and which
treatments should be adopted for certain angiographic characteristics (eg, longer
lesions, calcified lesions)

« An adequately powered trial examining currently approved treatments for
femoropopliteal ISR should be performed:

i.e. DCB* alone vs. atherectomy with DCB* vs. DES* vs. Viabahn

« **Without direct comparisons of these treatment strategies, the waters will remain
murky on how best to treat the growing population of patients with femoropopliteal
ISR.

« Latest meta-analysis suggests that DCB angioplasty is an improvement over PTA for
femoropopliteal ISR.

Dutroo 0 Lot ., Larprar L. it
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... with Supera™, self-expanding BMS
or Viabahn™

[Romer 5, 3omes Ws. Femoropomitesl in-stent Revtenasi- i Cardovase inter. 2013 oecriimieoorsss_| *Paclitaxel or Sirolimus
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