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* DURABILITY, STROLL, 
COMPLETE SE, RESILIENT 

Zeller T . D ES vs. D C B for long lesions. LIN C  2013.

Balloon angioplasty in the 
SFA:

30-50% Primary Patency

Bare Metal Laser-Cut Nitinol
Stents in the SFA:

60-80% Primary Patency

ü Good safety profile
ü Minimal recovery
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Which Stent is Best for Various Fempop Anatomy
Standard Laser-Cut Nitinol Stents
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Ø Design of laser-cut nitinol stents limits flexibility 
Ø This results in stent fractures and loss of patency
Ø Chronic outward radial force likely contributes to restenosis

Which Stent is Best for Various Fempop Anatomy
Standard Laser-Cut Nitinol Stents

stents exerted on the artery caused noticeable injury in the

arterial wall that was dependent on the OS ratio (Figs. 3

and 5). Since the vessel would expand less to accommodate
the full expansion of a stent implant with a low OS ratio

(1.1–1.3), only mild medial compression was observed

(Fig. 3; l2 and l3). In response to highly oversized (ratio,

1.6–1.9) stents, however, the vessel wall would be ulti-
mately so overstretched that injury to the media occurred as

Fig. 3 Comparison of
angiographic and histological
(cross-sectional) examinations
of oversized self-expanding
stents among three groups of
samples in the low (l1–l3),
medium (m1–m3), and high
(h1–h3) oversizing ranges at
180 days

H. Q. Zhao et al.: Effect of Stent Oversizing 723

123

Late Stent Expansion and 
Neointimal Proliferation of 
Oversized Nitinol Stents in 
Peripheral Arteries
C ardioVascular and Interventional R adio logy.  July 2009, 
Volum e 32, Issue 4, pp 720-726
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Ø These devices are becoming below the standard of care and 
probably should be retired from routine clinical practice in 
favor of next-generation stents

Ø Properties of next-generation stents:
• Anti-restenosis therapy (drug-coated or drug-eluting)
• Increased compression resistance
• Increased flexibility and torsion tolerance
• Barrier to intimal hyperplastic tissue in-growth

Which Stent is Best for Various Fempop Anatomy
Standard Laser-Cut Nitinol Stents
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Which Stent is Best for Various Fempop Anatomy
Drug-Coated / Drug-Eluting Stents

Zilver PTX Randomized Controlled Trial

Baseline Lesion Characteristics

Zilver PTX
5-yr Outcomes

(Circ 2016)
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Zilver PTX Randomized Controlled Trial

12mo: 67% vs 84%
60mo: 43% vs 66% 

(PSVR  < 2.0)

Which Stent is Best for Various Fempop Anatomy
Drug-Coated / Drug-Eluting Stents
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Zilver PTX Global Clinical Program

Yokoi H. Zilver Japan Data Presented at VIVA 2014

Which Stent is Best for Various Fempop Anatomy
Drug-Coated / Drug-Eluting Stents
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Zilver PTX Global Clinical Program

Japanese results 
superimposable on RCT results 

Yokoi H. Zilver Japan Data Presented at VIVA 2014

Which Stent is Best for Various Fempop Anatomy
Drug-Coated / Drug-Eluting Stents
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ZILVERPASS Trial: 
ZilverPTX vs Prosthetic BPG in TASC C & D Lesions

• Multicenter RCT in Belgium, Germany Italy, Brazil
• 220 patients randomized 1:1 to ZilverPTX vs prosthetic bypass graft
• Enrollment complete (LINC 2018, M Bosiers)
• Same outcome assessment (PSVR < 2.4 lesion or in bypass)
• Mean lesion length 24.7cm, 95% occlusions

Which Stent is Best for Various Fempop Anatomy
Drug-Coated / Drug-Eluting Stents

Interim results show numerically higher patency with ZilverPTX and non-
inferiority compared to prosthetic bypass
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Which Stent is Best for Various Fempop Anatomy
Drug-Coated / Drug-Eluting Stents

Stanford Real World ZilverPTX

Ø Retrospective single center 
• 52 limbs (11mo mean f/u)

• Claudicants 77%, CLI 23%

• TASC C&D only 40.4%

• All patients 82%
• TASC C&D ~62%

• Lesion > 17.5cm ~59%

Primary

Patency 

(12mo)

Tran K, et al. Ann Vasc Surg

2017
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Which Stent is Best for Various Fempop Anatomy
Drug-Coated / Drug-Eluting Stents

French Propensity Matched Study
Ø Retrospective propensity matched analysis 

• 110 limbs (62 BMS, 48 ZilverPTX)
• CLI 55%, Claudicants 45%
• 100% TASC C&D
• Mean LL 22cm BMS vs 25cm PTX (ns)

Vent PA, et al. Ann Vasc Surg 2017

Freedom from TLRPrimary Patency
No difference in Patency 
or FF-TLR between BMS 

and PTX

Patency influenced by # of stents



Brian G . D eR ubertis, M D , FAC S 13

Which Stent is Best for Various Fempop Anatomy
Drug-Coated / Drug-Eluting Stents

The BATTLE Trial

Ø Multicenter RCT
Ø Designed as superior study
Ø ZilverPTX vs Misago (Terumo)

PTX BMS
• 1� Patency 84% 82% (ns)
• FF-TLR 91% 91% (ns)

ZilverPTX Misago
BMS

p

1�
Primary 

84% 82% 0.41

FF-TLR 91% 91% 0.91

Conclusion: ZilverPTX not 
superior to fempop stenting 

with the Misago BMS
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Eluvia (Boston 
Scientific)

Ø Laser-cut nitinol stent with interconnecting bars
Ø Strut angles designed for optimizing radial force 

and flexibility
Ø Paclitaxel and polymer coating
Ø Drug-eluting (vs drug-coated)
Ø Improved drug kinetics vs ZilverPTX

Which Stent is Best for Various Fempop Anatomy
Drug-Coated / Drug-Eluting Stents
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Majestic 
Feasibility Eluvia 
DES (n=57)

Zilver PTX RCT DES 
Arm 
(n=241)

Lesion Length 7.1 cm 6.6 cm

CD-TLR 12mo 3.8% 9.5%

24mo 7.5% 13.4%

36mo NR 16.0%

Primary Patency 12mo 96.1% 83.1%

24mo 85.3% 74.8%

36mo NR 68.7%

Majestic Trial
3-yr Outcomes

(Card Int Rad 2017)

Ø 2:1 Randomization vs ZilverPTX
Ø 485 patients at up to 70 sites
Ø Single-blind non-inferiority
Ø 12mo results due at TCT 2018

IMPERIAL Trial

Which Stent is Best for Various Fempop Anatomy
Drug-Coated / Drug-Eluting Stents
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Which Stent is Best for Various Fempop Anatomy
Drug-Coated / Drug-Eluting Stents

Ø Paclitaxol coating improves patency 
Ø Current drug-coated technology 

• Performs well in TASC A&B 
• Does not appear to overcome the challenges of 

TASC C&D disease compared to BMS
Ø Will drug-eluting, rather than drug-coated, stents with 

newer laser-cut designs will have broader 
applicability?

Optimal Use: 
Proximal SFA / SFA origin
Soft, non-calcified disease
TASC A & B Lesions
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1Data from Tigris IDE Trial, Presented by 
John Laird, MD at VIVA 2016

Ø Tigris Stent with nitinol wire scaffold and 
heparin-bonded PTFE coating

Ø RCT 3:1 Tigris (Gore) vs Lifestent (Bard)
Ø 274 patients randomized

Tigris Stent 
(WL Gore)

Tigris Lifestent P-value
Lesion Length 10.7 cm 11.8 cm 0.29

Stented Length 12.9 cm 14.9 cm 0.06

Occlusions 42% 37%

2-yr Primary 
Patency (KM)

63% 67% NS

2-yr Freedom
from TLR

77% 81% NS

Stent Fractures 0% 29% <0.001

Which Stent is Best for Various Fempop Anatomy
PTFE-Coated Nitinol Scaffolds
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Which Stent is Best for Various Fempop Anatomy
Covered Stents / Stent Grafts

Viabahn
(WL Gore)

PTFE covering 
prevents tissue 

ingrowth

Contoured 
edges 

designed to 
reduce edge 

stenosis 

Heparin 
bonding to 

prevent 
thrombosis
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Which Stent is Best for Various Fempop Anatomy
Covered Stents / Stent Grafts

Ø 141 patients randomized to Viabahn vs BMS
Ø Lesion length: 19.0cm VIA, 17.3cm BMS

Ø Patency rates (12mo, intention to treat 
analysis):

VIA BMS
• All 70.9% 55.1%  (NS)

• Lesion>20cm 71.3% 36.8% (p=0.01)
Ø Significant difference in PP for all-comers 

when analyzed by per protocol basis (78.1% 
vs 53.5%, p=0.009)

Lammer J, et al. JACC 2013
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Which Stent is Best for Various Fempop Anatomy
Covered Stents / Stent Grafts

Ø Single-arm registry of 71 claudicants
Ø Mean lesion length: 26.5cm; 93% CTOs 
Ø Patency rates @ 12 months

Ø Primary 67.0%
Ø Secondary 96.9%

Ø Device-related adverse event rate of 2.8%
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Which Stent is Best for Various Fempop Anatomy
Covered Stents / Stent Grafts

Ø 125 patients randomized to covered 
stent vs vein (n=42) or PTFE (n=20) 
bypass 

Ø Mean lesion length 23cm
Ø Patency rates at 12 months:

VIA Bypass
Ø Primary 64.8% 63.6% (ns)
Ø Secondary 85.9% 83.3% (ns)
Ø FF-TLR 72.1% 71.05 (ns)

SuperB Study

Reijnen M, et al. JACC  Int 2017
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Which Stent is Best for Various Fempop Anatomy
Covered Stents / Stent Grafts

Ø No difference from BMS for short segment disease
Ø Covered stents appear to have a patency advantage 

compared to BMS in long (>20cm) segment disease
Ø Remaining concerns 

Ø Loss of collaterals / acute ischemia with failure 
Ø Limited compression resistance

Optimal Use: 
Long lesions (>20cm)
Recurrent long-segment stenosis 
Long-segment ISR
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Which Stent is Best for Various Fempop Anatomy
Woven Nitinol Stents

Supera Stent 
(Abbott 

Vascular) Flexibility and crush resistance 
required to withstand 
mechanical forces of residual 
plaque burden and dynamic 
forces across joints 

While it cannot exclude tissue 
as a covered stent, it appears 
to have less tendency to 
trigger intimal hyperplasia due 
to lack of chronic outward 
radial force 
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Which Stent is Best for Various Fempop Anatomy
Woven Nitinol Stents
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Which Stent is Best for Various Fempop Anatomy
Woven Nitinol Stents
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Which Stent is Best for Various Fempop Anatomy
Woven Nitinol Stents

Ø Prospective core lab 
adjudicated registry and IDE 
trial for FDA approval

Ø 264 patients, mean lesion 
length of 7.8cm, 73% 
moderate/severe Ca++

Ø Primary patency at 12 mo –
86.3% overall, 90.5% when 
deployed to nominal length 

Ø Zero fractures at 1 year
Ø Results in SUPERB trial were 

equivalent over different 
lesion lengths

SUPERB Trial (Supera IDE Study)
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Which Stent is Best for Various Fempop Anatomy
Woven Nitinol Stents

Ø Consistent data from multiple centers demonstrating 
12mo patency rates 80-95% independent of lesion 
length or implant length
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Which Stent is Best for Various Fempop Anatomy
Woven Nitinol Stents

Optimal Use: 
Long segment disease
Heavily calcified disease
Distal SFA, Hunter’s canal, popliteal

Ø Consistently high patency rates across multiple 
reports supports use across multiple lesion types

Ø Results unaffected by calcium burden & lesion length
Ø No level I data or comparator arms limits our ability 

to objectively evaluate the device 
Ø Deployment accuracy remains difficult (proximal SFA)
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Which Stent is Best for Various Fempop Anatomy
Conclusions

Ø Stents will continue to be necessary in complex disease
Ø BMS is becoming below the standard of care, particularly 

in complex disease
Ø Next-generation stents should be matched to the 

particular disease and lesion characteristics in which they 
best perform

Stent Type Best Use
Drug-coated stents Proximal SFA

Soft, non-calcified TASC A&B

Covered stents Long-segment disease
Diffuse restenosis

Interwoven nitinol Long-segment disease
Distal SFA, Hunter’s canal, popliteal
Heavily calcified disease
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