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Factors associated with restenosis in peripheral 
interventions

• Lesion length1

• Diabetes2

• CTOs3

• Calcification4

1. Norgren et al. Eur J Vasc Endovasc Surg 33, S1-S75:2007
2. DeRubertis et al. J Vasc Surg 2008;47:101-108
3. Lida et al. CVIR 2011;78:611-7
4. Cioppa et al. CV Revasc Med 2012: 219-23



Challenges associated with treating calcified lesions

Dissections Perforation Recoil Stent crush






Fanelli F et al. Cardiovasc Intervent Radiol 2014

Impact of calcium



Impact of calcium

Okuno et al. JEVT 2016



Vessel preparation

Define the 
approach

Treatment

Cross the lesion

How do treat a calcified lesion ?

Intraluminal, subintimal, re-entry devices, SAFARI…

POBA, Scoring balloonn - Chocolate balloon – Intravascular 
lithotrypsie - Atherectomy…

Coated and non coated devices (coverd stents)

Retrograde femoral, antegrade femoral, pedal, axillary, 
brachial, radial…

Gouëffic Y, EMC, 2022 
Dubosq M, Medicina (Kaunas), 2022



Subintimal vs Intraluminal crossing

Tomoi Y et al. J Am Heart Assoc 2021



Subintimal vs Intraluminal crossing



Antegrade vs Retrograde access



Vessel preparation…

Treatment



Treatment

Maxime Dubosq-Lebaz, Gouëffic, J EndoVasc Ther, 2023



Drug coated devices seem to have a better patency rate at 1-year

Maxime Dubosq-Lebaz, Gouëffic, J EndoVasc Ther, 2023

Patency Based on Devices
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SPORTs
Study Design

Principal Investigator Gunnar Tepe, MD
RoMed Klinikum, Germany

Design Prospective, randomized (1:1:1), open-label, multicenter

Objective Compare angiographic and clinical outcomes of TASC C/D lesions in the SFA after treatment with DES 
(EluviaTM Drug Eluting Vascular Stent System, Boston Scientific), DCB (SeQuent PleaseTM OTW, BBraun), 
or BNS (bare nitinol stent, any commercially available)

Primary Endpoint Angiographic diameter stenosis at 12 months (core lab)
Hypothesis:
1) Superiority of DES over BNS
2) Noninferiority of DCB versus BNS

Patients N=224
Key inclusion criteria:
• Rutherford classes 2-4
• Lesion length at least 13 cm (treatment length at least 15 cm)
• Lesions in the SFA and/or proximal popliteal artery
• Diameter stenosis ≥70%

All trademarks are the property of their respective owners. Rx Only. This investigator-sponsored study is supported by grant funding from Boston Scientific. Boston Scientific is not 
responsible for the collection, analysis or reporting of these studies which remain the sole responsibility of the investigators. Sequent Please not available for sale in the United States.

Tepe G, TCT 2023.

Enrolled
N=224

DCB (SeQuent
PleaseTM OTW)

N=74

BNS
N=76

DES (EluviaTM)
N=74
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BNS, bare nitinol stent; DCB, drug-coated balloon (SeQuent PleaseTM OTW); DES, drug-eluting stent (EluviaTM); PACSS, Peripheral Arterial Calcification Severity Score; RVD, 

reference vessel diameter. This investigator-sponsored study is supported by grant funding from Boston Scientific. Boston Scientific is not responsible for the collection, 
analysis or reporting of these studies which remain the sole responsibility of the investigators. Sequent Please not available for sale in the United States.

Tepe G, TCT 2023.
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Calcification (PACSS)

DCB 
(N=74)

BNS 
(N=76)

DES 
(N=74) P-value

Lesion length, 
mm 221 ± 87 227 ± 78 235 ±78 0.57

Occlusion 70% 74% 85% 0.08

Occlusion length, 
mm 175 ± 91 151 ± 81 179 ±89 0.18

RVD, mm 5.0± 0.6 5.2 ± 0.7 5.3 ± 0.7 0.01

MLD in lesion, 
mm 0.4 ± 0.7 0.3 ± 0.7 0.2 ± 0.6 0.18

% Diameter 
Stenosis

92.6 
±13.2

94.2 
±11.7 96.8 ±9.7 0.10

Bail out stent 58% -- -- --

Mean ± SD  or %. Core lab. 
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SPORTs

BNS, bare nitinol stent; DCB, drug-coated balloon (SeQuent PleaseTM OTW); DES, drug-eluting stent (EluviaTM).
This investigator-sponsored study is supported by grant funding from Boston Scientific. Boston Scientific is not responsible for the collection, analysis or 

reporting of these studies which remain the sole responsibility of the investigators. Sequent Please not available for sale in the United States.

Tepe G, TCT 2023.

12-month angiographic results superior for 
Eluvia DES vs BNS

DCB startegy non-inferior vs BNS

54%
60%
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Eluvia DES superior to BNS
-34.7 (CI 97.5% -47.7, -20.2); p<0.0001 

DCB non-inferior to BNS
-6.3 (CI 97.5% -22.3, 7.6); p=0.0010 

BNS

Primary Endpoint: % Diameter Stenosis 
vs BNS
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Drug coated devices seems to provide the best 
outcomes



Vessel preparation: POBA problems

Vessel non-compliance leads to 
overstretch in non-diseased tissue causing 

dissection, recoil, excessive injury and 
poor outcomes



Vessel preparation: POBA problems

Courtesy of K. Stavroulakis  



Vessel preparation and drug coated devices

• Retrospective analysis of 91 patients
• Analysed at 6M post DCB

• Lesion calcification analysed by core labs 
(PACSS score

+ angiographic calcium score)

• Severity of lesion calcification is 
associated with LLL

after treatment with DCB.

• Author conclusion: “One possible 
approach to

overcome this limitation might be plaque 
modification

or removal prior to DEB usage.”



Vessel preparation: Why Debulking ?

Increased Drug Uptake 

Less or Better Scaffolding 

Improved patency ? 



Drug uptake after vessel preparation



113 patients (63 DCB vs 50 OA + DCB)
Propensity score matching

Bail-out stenting: 67% vs 39%, p=0.02



13 multinational centers
Mean lesion lenght 17.9 ± 8.1 cm, PACSS 3 / 4, 39% CTO

102 patients, DA + DCB
Bailout stenting 8.8%

92.6%

76.7%



Disrupt  PAD III RCT
306 patients: IVL  vs PTA prior to DCB or stenting 
Endpoint: PP at 1 year (freedom from TLR + freedom from restenosis 

Acute PTA failure requiring stent placement during the procedure was prespecified as a loss of PP

Bailout stenting: 4.6% vs 18.3%, p<0.0001
PP 1 year: 80.5% vs 68%, p=0.01 

Freedom from TLR (95.7% vs 98.3%, p=0.94) and freedom from restenosis rates (90% vs 88.8%, 
p=0.48) were similar 





Freedom from TLR

Bailout stenting





Take home message

o Calcium still a challenge for endovascular treatment 

o  Vessel Prep can improve the outcomes of drug coated devices

o Drug coated devices seems to provide the best outcomes

o Benefict from the use of scaffolds  
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