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Routine stent implantation vs. 
percutaneous transluminal 

angioplasty in femoropoplitealangioplasty in femoropopliteal 
artery disease:artery disease: 

a meta-analysis of randomized y
controlled trials.

Kasapis C,Henke PK, Chetcuti SJ, Koenig GC, 
R ld JE K i h h VN G PMRectenwald JE, Krishnamurthy VN, Grossman PM, 

Gurm HS.
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Ten Randomized trials 
9-24 months follow-up

• Stents 724 Limbs• Stents 724 Limbs
• Mean Lesion Length 45.8 mm.
• PTA with Provisional 718 Limbs

stentingstenting 
• Mean Lesion Length 43.3 mm.g



ConclusionConclusion 

Despite the higher immediate 
success routine stenting was notsuccess, routine stenting was not 
associated with a significant reduction 
i th t f t i TVR Oin the rate of restenosis or TVR. Our 
data do not support use of stenting as data do ot suppo t use o ste t g as
the primary endovascular treatment 
for short SFPA lesionsfor short SFPA lesions. 
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SilverHawk deviceSilverHawk device 
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DEFINITIVE LE ConclusionsDEFINITIVE LE Conclusions
• Largest independently-adjudicated study of peripheral atherectomyg p y j y p p y

performed to date
• Directional atherectomy is safe & effective at 12 month

Effective for short medium and long lesions in claudicants & CLI-Effective for short, medium and long lesions in claudicants & CLI     
patients 
-83% Patency in SFA (4-10cm) in claudicant patients
-78% Patency in Infra-popliteal (6.0cm) in CLI patients
-95% Limb Salvage in CLI patients

f 1 6%-Distal embolization requiring intervention rate of 1.6%        
independently adjudicated is low and proves safety of 
SilverHawk for the treatment of infra-inguinal arterial disease. 
Further, all complication rate needing treatment is 7.6%.

• Diabetics perform equally well when treated with directional 
atherectomy to non-diabetics for claudicantsatherectomy to non-diabetics for claudicants



• 67 y/o diabetic67 y/o diabetic 
woman 

• with CLI, ischemicwith CLI, ischemic
• ulcer of the right
• foot.foot.
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Lower Extremity Arterial Stenting 

Stenting of the femoral-popliteal artery is 
increasingly being used in conjunction withincreasingly being used in conjunction with 

other endovascular treatments



Lower Extremity Arterial Stenting 
The procedure volumes forecast forThe procedure volumes forecast for 

lower extremity arterial stenting 



Lower Extremity Arterial StentingLower Extremity Arterial Stenting 



SFA TrialsSFA Trials 
C l t SE SE St t (M dt i )• Complete SE………. SE Stent (Medtronic)

• Superb …………….. Supera (Idev)
• Durability II………….Protégé (ev3)
• Stroll…………………Smart (Cordis)Stroll…………………Smart (Cordis)
• Viper…………………Viabahn (Gore)

Vib t Vi b h & B St t (G )• Vibrant ……………...Viabahn & Bare Stent (Gore)
• Fast …………………Luminexx (Bard)
• Fact………………….Conformexx (Bard)
• Resilient …………… Life Stent (Edward)Resilient …………… Life Stent (Edward)
• Zilver……………….. Zilver (Cook)



In stent RestenosisIn-stent Restenosis
SFA Trials 1 Year 2 Year 3 YearSFA Trials 1 Year 2 Year 3 Year

Complete SE 23.3 % - -
S b 31 7 %Superb 31.7 % - -

Durability II 20 % 36% 53%
Stroll 24% 40% -
Viper 18% 22.9% -

Vibrant 12% 21.1% -
Fast 37% 45% -
Fact 37% - -

Resilient 21% 33% 43%
Zilver 48% 64% 81%



Treatment Options For 
In-stent Restenosis 

• Balloon Angioplasty
GOB– GOB

– Cutting Balloon
P l C th (C l t )– Polar Cath (Cryoplasty)

– Drug Eluting Balloons
• Laser
• Restenting (Drug Eluting Stent)g
• Atherectomy
• Covered Stent graft• Covered Stent graft 



Excimer Laser with AdjunctiveExcimer Laser with Adjunctive 
Balloon Angioplasty and 

Heparin-Coated Self-
Expanding Stent Grafts for theExpanding Stent Grafts for the 
Treatment of Femoropopliteal p p

Artery In-Stent Restenosis:
T l M th R lt F thTwelve-Month Results From the 

SALVAGE StudyS G S udy
Laird JR, Jr., Yeo KK, Rocha-Singh K, et al. 
Catheter Cardiovasc Interv 2012 mar 15Catheter Cardiovasc Interv 2012 mar 15. 



Salvage StudySalvage Study

Patients 27 100%
Technical Success 27 100%
Complication 3 11%Complication 3 11%
Available for follow up  23 85%
12 month primary Patency        11/23 48%

Laird JR, Jr., Yeo KK, Rocha-Singh K, et al. Catheter 
C di I t 2012 15Cardiovasc Interv 2012 mar 15. 



RELINE Clinical TrialRELINE; Clinical Trial

Heparin bonded Viabahn endoprosthesisHeparin-bonded Viabahn endoprosthesis
vs. standard angioplasty balloong p y

for treatment of in-stent restenoses



RELINE Study 

Randomization of 83 patients with In-Stent 
Restenosis to PTA alone (44) and ViabahnRestenosis to PTA alone (44) and  Viabahn 

endoprosthesis (39) 

M. Bosiers, M.D., Presented at LINC 2013, Leipzig



The Reline TrialThe Reline Trial

6 month Primary Patency

Vi b h 94 7%Viabahn 94.7%
PTA 60.5%

M. Bosiers, M.D., Presented at LINC 2013, Leipzig



Superiority of Stent Graft for InSuperiority of Stent-Graft for In-
Stent Restenosis in the Superficial 

Femoral Artery: Twelve-Month 
Results From a MulticenterResults From a Multicenter 

Randomized Trial 

Marc Bosiers, MD, Koen Deloose, MD, Joren Callaert, M.D., et al





Lower Extremity Arterial 
Stenting 
2005 – 2010

• Patients 599 100%
• Restenosis 176 30%

Treatments
» PTA 113 64%
» Atherectomy & PTA    63 36%y %



Treatment of In-Stent 
Stenosis with Covered Stents

PTA



ConclusionConclusion

• Treatment of in-stent restenosis with 
covered stents is associated with a
patency rate superior to other treatment

d liti PTA Ath t dmodalities, eg, PTA, Atherectomy and
Restentingeste t g
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One Year PatencyOne-Year Patency

103 / 119 limbs available for follow-up at 12 months



57 ld57-year-old 
male 

Complaining of
claudication of   

the left legthe left leg



Treatment PlanTreatment Plan 

• Atherectomy and PTA• Atherectomy and PTA
of pre-decided segment
followed by implantation
of the covered stent. 
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Drug-Coated Balloon Versus Standard 
Percutaneous Transluminal Angioplasty for 
the Treatment of Superficial Femoral andthe Treatment of Superficial Femoral and 

Popliteal Peripheral Artery Disease 
12-Month Results From the IN.PACT SFA Randomized12 Month Results From the IN.PACT SFA Randomized 

Trial 

Conclusions: In this prospective multicenterConclusions: In this prospective, multicenter, 
randomized trial, DCB was superior to PTA and had a 

favorable safety profile for the treatment of patients withfavorable safety profile for the treatment of patients with 
symptomatic femoropopliteal artery disease.

DOI: 10.1161/Circulationaha.114.011004
Gunnar Tepe, MD; John Laird, MD; Peter Schneider, MD, et al



Meta-Analysis of Drug-Eluting Balloon 
Angioplasty and Drug-Eluting StentAngioplasty and Drug Eluting Stent 

Placement for Infrainguinal Peripheral 
Arterial DiseaseArterial Disease. 

Conclusions: Drug-eluting balloon angioplasty 
and DESs demonstrated superior outcomes p

compared to PTA and BMS, with no difference 
in amputation or motality. p y

J Vasc Interv Radiol.2015 Apr;26(4):459-473
Baeriocher MO, Kennedy  SA, Rajebi, et. Al.



Drug-Coated Balloon Versus Standard 
Percutaneous Transluminal Angioplasty for 
the Treatment of Superficial Femoral andthe Treatment of Superficial Femoral and 

Popliteal Peripheral Artery Disease 
12-Month Results From the IN.PACT SFA Randomized12 Month Results From the IN.PACT SFA Randomized 

Trial 

Conclusions: In this prospective multicenterConclusions: In this prospective, multicenter, 
randomized trial, DCB was superior to PTA and had a 

favorable safety profile for the treatment of patients withfavorable safety profile for the treatment of patients with 
symptomatic femoropopliteal artery disease.

DOI: 10.1161/Circulationaha.114.011004
Gunnar Tepe, MD; John Laird, MD; Peter Schneider, MD, et al



How to Treat Femoropopliteal 
Artery Diseases in 2015

• 1 ) D C B  Angioplasty) g p y
• 2 ) Atherectomy + D C B
• 3 ) Atherectomy + D C B + Provisional Stent• 3 ) Atherectomy + D C B + Provisional Stent 
• 4 ) Atherectomy + Balloon Angioplasty and
• Covered Stents

• Amir Motarjeme M D F S I R• Amir Motarjeme, M D. F.S.I.R.

























LT. SFA 
C OCTO
65 Y/O MAN65 Y/O MAN, 
COMPLAINING 
OFOF 
CLAUDICATION 
OF THE LEFTOF THE LEFT 
LEG,
FOR THE PASTFOR THE PAST 
THREE  
MONTHSMONTHS



LEFT SFA 
CTO
THETHE 
COLLATERAL 
ARTERIESARTERIES 
ARE SMALL 
AND NOT 
WELLWELL 
ESTABLISHED
.
THE DISTAL 
RUN OFF IS 
FUZZY AND 



LT. SFA 
CTO
AN INFUSIONAN INFUSION 
WIRE AND 
CATHETERCATHETER
IS INSERTEDIS INSERTED 
INTO THE 
SFA’S ORIGINSFA S ORIGIN 
AND 
INFUSION OFINFUSION OF  
tPA ONE 
MG/HR WAS 
STARTED.



LT. SFA 
CTO
POSTPOST 
THROMBOLYSIS 
(12 HRS )(12 HRS ) 
ARTERIOGRAM 
SHOWES 
CLOTLYSIS AND 
PATENCY OF 
THE SFA DOWN 
TO THE 
ADDUCTOR 
CANAL.



LT. SFA 
CTO
ANGIOJETANGIOJET 
THROMBECTOM
Y IS USED FORY IS USED FOR 
RESIDUAL 
CLOTSCLOTS.



LT. SFA 
CTO
POST PTAPOST PTA 
ARTERIOGR
AM AND 
STENTSTENT 
DEPLOYME
NT



LT. SFA 
CTO
A FINALA FINAL 
ARTERIOGRA
M SHOWESM SHOWES 
PATENT SFA 
AND 
POPLITEALPOPLITEAL 
ARTERIES 
WITH LIMITEDWITH LIMITED 
STENTING
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10-15-1978

• 55 y/o female
• complaining of
• of intermittent• of intermittent
• claudication 







IN.PACT Amphirion Paclitaxel Eluting 
Balloon Versus Standard PercutaneousBalloon Versus Standard Percutaneous 

Transluminal Angioplasty for 
I f lit l R l i ti fInfrapopliteal Revascularization of 

Critical Limb Ischemia: Rationale and 
Protocol for an Ongoing Randomized 

Controlled Trial Co t o ed a

Trialsjournal.com Trials 2014,15-63
Zeller et al.



Key Study Endpointsy y p
Claudicants     Primary Endpoint:           Secondary Endpoint:    

Primary Patency at         Primary Patency aty y y y
12 months (PSVR <3.5)  12 months (PSVR <2.4)
Patency LL (cm) Patency LL (cm)Patency        LL  (cm)        Patency         LL (cm)

All (n+743) 82%            7.5                  78%              7.5

Diabetic                  80%            7.6                  77%              7.6

Non-Diabetic 83%            7.4                  78%              7.4

CLI Primary Endpoint:
Freedom from Major Unplanned Amputation of the 

Target Limb at 12 months



Stent Placement vs. Balloon 
Angioplasty for Popliteal Artery 

Treatment: Two Year Results of aTreatment: Two-Year Results of a 
Prospective, Multicenter, p

Randomized Trial 

Alijoscha Rastan, MD, Hans Krankenberg, MD, Iris 
Baumgartner, et al



Balloon it

S bi ti ll Stent itSubintimally 
dissect it

Stent it

PAD
Sand it!!!

Excise it

Freeze itLace it Remote it



Balloon Coated Balloon with 
Pactitaxel

Pactitaxel interferes with cell division after 
DNA replication, and the end result is a 

cytotoxic effect that limits intimal hyperplasiay yp p



Meta-Analysis of Drug-Eluting Balloon 
Angioplasty and Drug-Eluting StentAngioplasty and Drug Eluting Stent 

Placement for Infrainguinal Peripheral 
Arterial DiseaseArterial Disease. 

Conclusions: Drug-eluting balloon angioplasty 
and DESs demonstrated superior outcomes p

compared to PTA and BMS, with no difference 
in amputation or motality. p y

J Vasc Interv Radiol.2015 Apr;26(4):459-473
Baeriocher MO, Kennedy  SA, Rajebi, et. Al.



Drug-Coated Balloon Versus Standard 
Percutaneous Transluminal Angioplasty for 
the Treatment of Superficial Femoral andthe Treatment of Superficial Femoral and 

Popliteal Peripheral Artery Disease 
12-Month Results From the IN.PACT SFA Randomized12 Month Results From the IN.PACT SFA Randomized 

Trial 

Conclusions: In this prospective multicenterConclusions: In this prospective, multicenter, 
randomized trial, DCB was superior to PTA and had a 

favorable safety profile for the treatment of patients withfavorable safety profile for the treatment of patients with 
symptomatic femoropopliteal artery disease.

DOI: 10.1161/Circulationaha.114.011004
Gunnar Tepe, MD; John Laird, MD; Peter Schneider, MD, et al



Meta-Analysis of Drug-Eluting Balloon 
Angioplasty and Drug-Eluting StentAngioplasty and Drug Eluting Stent 

Placement for Infrainguinal Peripheral 
Arterial DiseaseArterial Disease. 

Conclusions: Drug-eluting balloon angioplasty 
and DESs demonstrated superior outcomes p

compared to PTA and BMS, with no difference 
in amputation or motality. p y

J Vasc Interv Radiol.2015 Apr;26(4):459-473
Baeriocher MO, Kennedy  SA, Rajebi, et. Al.



Drug Eluting BalloonDrug Eluting Balloon



AtherectomyAtherectomy

Indications
Stand alone treatmentStand alone treatment

(short SFA and popliteal lesions)
A t i l bif tiArterial bifurcations

(saddle back stenoses)
Common femoral artery
Popliteal trifurcationp

In-stent stenoses
Infrapopliteal arteries in CLIInfrapopliteal arteries in CLI
Avoiding stent



Treatment For In-stentTreatment For In stent 
Restenosis

• Patency after PTAy
1 – 19 month
Midian; 6 monthMidian; 6 month

• Patency after atherectomy
2 – 28 month 
Midian; 12.3 month ;

Unpublished data of Midwest Vascular Institute of IL



Treatment For In-stentTreatment For In stent 
Restenosis

– Patency after atherectomy

P t ft PTA• Patency after PTA
1 – 19 month
Midian; 6 month
2 28 month2 – 28 month 
Midian; 12.3 month 

Unpublished data of Midwest Vascular Institute of IL



Treatment of In-Stent 
R t i ith C d St tRestenosis with Covered Stents 

2005-20122005 2012
PT 42 100%
M l 24 57%Male 24 57%
Diabetics 19 45%Diabetics 19 45%
Claudication 24 57%
CLI 18 43%
Stenoses 14 33%Stenoses 14 33%
Occlusions 28 67%

Atherectomy 27 64%



Viabahn/Hemobahn Data From Studies Treating 
SFA DiseaseSFA Disease

Study SG-Treated Limbs CLI, % Oclusions %    Success %

Lammer 2000 80 62 62 100Lammer 2000 80 62 62 100

Bauermeister
2001

35 100 100 100

Deutschmann
2001

18 28 28 94

Railo 2001 15 66 7 66 7 100Railo 2001 15 66.7 66.7 100

Bray 2003 59 53 53 95

Jahnke 2003 52 82 7 82 7 100Jahnke 2003 52 82.7 82.7 100

Daenens 2005 40 62.5 62.5 100

Fischer 2006 60 87 87 98Fischer 2006 60 87 87 98

Kedora 2007 50 NS NS 100

Saxon 2003 2007 87 42 42 100Saxon 2003 2007 87 42 42 100

Hartung
2005/Alimi 2008

102 62 NS 100



Covered Stents in CLICovered Stents in CLI 

Patient treatedPatient treated 
with covered stent    335 100%
CLI            90      27%



Covered Stents in CLI 

Covered StentsCovered Stents

• Wallgraft (1997,BSC)
• Fluency (2003 Bard)Fluency   (2003,Bard)
• Viabahn (2005,Gore)



Covered Stent For Diffuse SFA 
Disease

A RECIPE FOR SUCCESS
• Debulk the diseased SFA segmentsg
• Avoid PTA of the popliteal artery
• Cover the immediate collateral arteries to• Cover the immediate collateral arteries to 

eliminate competitive flow
D t l t t d l i d• Do not leave any treated lesion uncovered

• Extend the covered-stent to the origin of SFA if it 
is needed



Superiority of Stent Graft for InSuperiority of Stent-Graft for In-
Stent Restenosis in the Superficial 

Femoral Artery: Twelve-Month 
Results From a MulticenterResults From a Multicenter 

Randomized Trial 

Marc Bosiers, MD, Koen Deloose, MD, Joren Callaert, M.D., et al



Balloon Coated Balloon with 
Pactitaxel

Pactitaxel interferes with cell division after 
DNA replication, and the end result is a 

cytotoxic effect that limits intimal hyperplasiay yp p



RELINE Clinical TrialRELINE; Clinical Trial

Heparin bonded Viabahn endoprosthesisHeparin-bonded Viabahn endoprosthesis
vs. standard angioplasty balloong p y

for treatment of in-stent restenoses



IN.PACT Amphirion Paclitaxel Eluting 
Balloon Versus Standard PercutaneousBalloon Versus Standard Percutaneous 

Transluminal Angioplasty for 
I f lit l R l i ti fInfrapopliteal Revascularization of 

Critical Limb Ischemia: Rationale and 
Protocol for an Ongoing Randomized 

Controlled Trial Co t o ed a

Trialsjournal.com Trials 2014,15-63
Zeller et al.



• DRUG ELUTING 
BALLOON

20152015



• DRUG ELUTING 
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• DRUG ELUTING 
BALLOON
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