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Diagram of the arterial anatomy of the pelvis, thigh,
and leg.
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ISR -- Achilles' heel

* use of nitinol stents improve patency rates in
most patients with >5 cm long lesions [1]

* primary patency rate 58% 36 ms, shorter than
10 cm satisfactory [2]

* Primary stenting of TASC C and D lesions to be
safe and efficient high-sustained clinical
improvement and low rate of ISR[3]

* 1 Dosluoglu H, Lall P.Infrainguinal disease treatment: to stent or not to stent.J Cardiovasc Surg (Torino).
2011 Oct;52(5):701-16.

*  Division of Vascular Surgery, VA Western NY Healthcare System, Buffalo, NY, USA. dosluoglu@yahoo.com

* 2 Mongiardo A, Curcio A, Spaccarotella C, Parise S, Indolfi C.Molecular mechanisms of restenosis after
percutaneous peripheral angioplasty and approach to endovascular therapy.Curr Drug Targets Cardiovasc
Haematol Disord. 2004 Sep,;4(3):275-87.

*  Cattedra di Cardiologia, Universita Magna Graecia, Catanzaro, Italy. ndolfi@unicz.it

* 3 Davaine JM, Azéma L, Guyomarch B, et al. One-year clinical outcome after primary stenting for Trans-

Atlantic Inter-Society Consensus (TASC) C and D femoropopliteal lesions (the STELLA "STEnting Long de
L'Artére fémorale superficielle" cohort). Eur J Vasc Endovasc Surg. 2012 Oct 44(4) 432-41.

s CHU Nantes, I'Institut du thorax, Service de Chirurgie Vasculaire, Nantes F-¢ e e %

2
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the incidence of ISR

58 patients (62 limbs)

claudication 40.3%, critical limb ischemia 59.7%

TASC C 62.9%, TASCD 37.1%

median length of treated seg, mean follow-up 17 months
primary patency 66%, secondary 80.9% 1y

sustained clinical improvement rate primary 68.5%, secondary
82.6%

ankle-brachial index 0.58 to 0.94

incidence of ISR 19.3%

stent fracture and disconnection rate 17.7%

ISR in the femoropopliteal artery is common 20% ~40%

Davaine JM, Azéma L, Guyomarch B, et al. One-year clinical outcome after primary stenting for Trans-Atlantic
Inter-Society Consensus (TASC) C and D femoropopliteal lesions (the STELLA "STEnting Long de L'Artére fémorale
superficielle" cohort). Eur J Vasc Endovasc Surg. 2012 Oct;44(4):432-41.

CHU Nantes, l'Institut du thorax, Service de Chirurgie Vasculaire, Nantes F-44000, France
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In-stent Restenosis (ISR)

e Restenosis

— >2.4 of the peak systolic velocity ratio by
duplex scan

— >50% stenosis by angiography
 class

— | focal lesions (s50mm in length)

— |l diffuse lesions (>50mm in length)

— |l totally occluded ISR
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ISR--Reasons?

* thrombosis

e perlifation

e fracture [1]

* longer lesions (stent)[2]

e diabetis,hyperlipidemia [2]

* popliteal artery involvement [2]
* flow-out?

e 7?77 gene?

1. Scheinert D, Scheinert S, Sax J, Piorkowski C, Bréunlich S, Ulrich M, Biamino G, Schmidt
A.Prevalence and clinical impact of stent fractures after femoropopliteal stenting.J Am Coll
Cardiol. 2005 Jan 18;45(2):312-5.

2.Clinical and Interventional Angiology, Heart Center-University of Leipzig,

M 3 e et
e et T =
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ISR

* 65 patients

e stented segment 16 cm (10-40cm)

e stent numberupto5

8 ms no early thrombosis

* ISR1Im 40%, 12 ms 54%

* nondiabetes mellitus 84% 71%

* diabete 6 ms 68%, 12 ms 22%

» stent length/number not associated with restenosis

* Sabeti S, Mlekusch W, Amighi J, Minar E, Schillinger M.Primary patency of long-
segment self-expanding nitinol stents in the femoropopliteal arteries.J Endovasc
Ther. 2005 Feb;12(1):6-12.

* Department of Angiology, University of Vienna, Medical School, A-1090 Vienna,
Austria.
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treatment

 PTA

* CDT+PTA

* Stenting

* bypass

* silverhawk

e excimer laser
* cryoplasty

e cutting balloon
* brachytherapy
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classification and clinical impact

2000,9~2009,12, multicenter

133 ISR lesions, 64 patients,

class | 29% limbs, 1l 38%, |1l 33%
follow-up period 2417 ms

death 14, bypass 11, major amputation 1

class 1 49.9%, Il 53.3%, Ill 84.8% recurrent ISR
at 2ys

class 1 15.9%, Il 18.9%, Il 64.6% recurrent
occlusion at 2 ys

Tosaka A, Soga Y, lida O, et al. Classification and clinical impact of restenosis after ‘
femoropopliteal stenting.) Am Coll Cardiol. 2012 Jan 3;59(1):16-23. = = ﬁ

T — e e
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silverHawk atherectomy
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e 2005,2~2010,4

* 41 patient (70.919.2ys, 56% males)

* mean 331.63ds

* TLR target lesion revascularization, TVR target vessel revascularization

* lesion length 126.2 =79.3mm, diameter 5.8 =0.7mm, severity
90.7% 1t 8.2%

e PTA 97.6%, bailout stenting 24.4%

e ABI0.660.2,1m0.91+0.19,1y0.61*0.28,

* distal embolization requiring treatment 7.3%, stent thrombosis 4.9%
* minor amputation 2.4%

* TLR31.7%, TVR 34.1% by medical records and phone calls

*  Shammas NW, Shammas GA, Helou TJ, Voelliger CM, Mrad L, Jerin M. Safety and 1-year
revascularization outcome of SilverHawk atherectomy in treating in-stent restenosis of
femoropopliteal arteries: a retrospective review from a single center. Cardiovasc Revasc Med.
2012 Jul-Aug;13(4):224-7.

*  Midwest Cardiovascular Research Foundation, Davenport, IA 52722, USA.
shammas@mchsi.com
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silverHawk

33 patients, 34 limbs, 35 lesions

mean age /70s,

mean lesion length 108 mm

alone success 86% + PTA to 97%, stent 11%

AB| 0.54+0.26,t0 0.771+0.26

distal embolization major complication 18% (6/34)
patency 3 ms 86.2%, 6 ms 68%, 12 ms 25%

Trentmann J, Charalambous N, Djawanscher M, Schéifer J-, Jahnke T. Safety and
efficacy of directional atherectomy for the treatment of in-stent restenosis of the
femoropopliteal artery. J Cardiovasc Surg (Torino). 2010 Aug;51(4):551-60.

Clinic for Diagnostic Radiology, Schleswig Holstein University Clinic, Kiel Campus,
Kiel, Germany. j.trentmann®@rad.uni-kiel.de
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Mechanical rotation Rotarex

78 patients, 64.2 +8.3 ys

Rutherford stage on average 3.36 (2~5)

mean lesion length 14.7 cm (6~30)

technical success rate 97.4% (76/78)

52/76 (68.4%) PTA, 8/76 (10.5%) stenting

ABl 0.61+0.17, t0 0.85+0.15, 12 ms 0.78 =0.16
Rutherford stage fell to 1.65 (1~3)

14 (18.4%) restenoses, 2 dissections, no distal embolizations,
no amputation or death

12 ms promising

Wissgott C, Kamusella P, Andresen R. Treatment of in-stent reocclusions of femoropopliteal arteries with mechanical rotational
catheters. Rofo. 2011 Oct;183(10):939-44.

Institut fiir Diagnostische und Interventionelle Radiologie/Neuroradiologie, Westkiistenklinikum Heide - Akademisches
Lehrkrankenhaus der Universitdten Kiel, Liibeck und Hamburg. cwissgott@gmx.de
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cutting balloon

39 patients, ISR

peripheral cutting balloon angioplasty(PCBA)
conventional balloon angioplasty (CBA)

PCBA 17, CBA 22, average lesion length 80 =68 mm
6 ms restenosis 65% PCBA v 73% CBA, P=0.73
ABl10.83 v 0.75 p=0.26

maximum walking capacity on the treadmill 117 v 103 m,
p=0.97

disappointing 6 ms patency rates

Dick P, Sabeti S, Mlekusch W, Schlager O, Amighi J, Haumer M, Cejna M, Minar E, Schillinger M.
Conventional balloon angioplasty versus peripheral cutting balloon angioplasty for treatment of
femoropopliteal artery in-stent restenosis: initial experience. Radiology. 2008 Jul;248(1):297-302.

Department of Internal Medicine Il, Division of Angiology, Vienna General Hospital, Medical School,
Waehringer Guertel 18-20, A-1090 Vienna, Austria.
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ePTFE-covered stent-graft (Viabahn)
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e 2004~2008

* 27 cases

* the average lesion length 24.5cm

* 52% occlusion, 37% critical limb ischemia
* primary patency rate 1y 85.1%, 3ys 81.4%
e secondary patency rate 96%

* ISR focal at the proximal and distal edges

Al Shammeri O, Bitar F, Ghitelman J, Soukas PA. Viabahn for femoropopliteal
in-stent restenosis. Ann Saudi Med. 2012 Nov-Dec;32(6):572-82.

Medicine, Qassim University, PO Box 6655 Buraidah 51452, Saudi Arabia.
oahermas@yahoo.com
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Excimer laser and Viabahn
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* 27 patients

e excimer laser and PTA, heparin-coated self-expanding stent
graft

* mean lesion length 20.7+10.3 cm
e TASCCandD 81.4%

* 12 ms primary patency 48%
 ABI0.58+0.24,t00.90+0.17

e 12msTLR17.4%

* Laird JR Jr, Yeo KK, Rocha-Singh K, et al. Excimer laser with adjunctive balloon angioplasty
and heparin-coated self-expanding stent grafts for the treatment of femoropopliteal artery
in-stent restenosis: twelve-month results from the SALVAGE study. Catheter Cardiovasc Interv.
2012 Nov 1,80(5):852-9.

* The Vascular Center, UC Davis Medical Center, Sacramento, California, USA.
john.laird@ucdmc.ucdavis.edu
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paclitaxel-coated balloon
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» 87 patients, Rutherford class 1~4

* paclitaxel-coated and conventional uncoated

e diameter5.31+1.1 versus 5.2+1.0 mm

* degree of stenosis 84111% versus 84 +=16%

* proportion of restenotic lesions 36% v 33%

* mean lesion length 5.7 v6.1 cm

* 6mslesslate lumenloss0.5+-1.1v1.0+-1.1 mm, p=0.031
 TLR 3/45v 14/42 p=0.002 maintain up to 18 ms

* Rutherford class improved , ABI not different

Werk M, Langner S, Reinkensmeier B, Boettcher HF, Tepe G, Dietz U, Hosten N, Hamm B, Speck U, Ricke J. Inhibition of
restenosis in femoropopliteal arteries: paclitaxel-coated versus uncoated balloon: femoral paclitaxel randomized pilot trial.
Circulation. 2008 Sep 23;118(13):1358-65.

Charité, Universitdtsmedizin Berlin, Martin-Luther-Krankenhaus, Department of Radiology, Berlin, Germany. m.werk@m/k-
berlin.de




CURRENT LITERATURE FOR ALL

MODALITIES IN ISR

Table 1: Performance Data for Treating In-Stent Restenosis

Modality Current Data

PTA Dick et al (n=22, 27% PP, 41% TLR at 6 months randomized trial to
cutting balloon)

Cutting Balloon Dick et al. (n=17, 35% PP, 32% TLR at 6 months randomized trial to
PTA)

Drug Coated Balloon No peripheral data. PACCOCATH ISR (Coronary data for in-stent
restenosis showed significant improvements in PP and TLR at 2yrs).
Brachytherapy Pokrajac et al. (n=17/28, data not specific to in-stent, but entire
population had restenosis 9, 28, 48% at 1, 2, and 3 years,
respectively)

Laser No data. PATENT trial being done in Europe and IDE study in US.

Silverhawk Zeller (n=43, 54% PP and 47% TLR 1yr, 49% PP and 49% TLR at 18
months)

Stent None

Drug Eluting Stent PTX Registry (n=65, 24% TLR at 1yr)

VIABAHN Kazemi (n=20, 65% PP 1yr), Ansel (n=27, 52% PP at 18 months)

Data presented in RELINE Protocol ‘EUREK

WL Gore and Associates Confidential Information
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Cryoplasty

2004~2007

cryoplasty (Cryo n=37) over balloom (CBA
n=39)

mean length:Cryo 191.7mm, CBA 140.9mm

additional secondary intervention time
— Cryo 4.09ms CBA 10.79ms

recurrent stenosis-free survival

— 3m Cryo 88.9%, CBA 96.9%
— 6m Cryo 43.9%, CBA 84.0%

Cryoplasty no benefit over CBA

Shin SH, Baril DT, Chaer RA, et al. Cryoplasty offers no advantage over standard balloon
angioplasty for the treatment of in-stent stenosis. Vascular. 2013 Mar 14.

Division of Vascular and Endovascular Surgery, University of Pittsburgh Medical Center, . S N
Pittchiirah PA 157123 [JSA e %
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brachytherapy

e 2009.7~2011.4

* 90 consecutive patients (59 men)

« 68.31+10.3ys, range 43-86

* mean lesion length 24.6 cm

* liguid beta-emitting rhenium-188

* primary patency 6 ms 95.2%, 12 ms 79.8%

e (strontium-90) 42 ms follow
e cumulative restenosis rates 1y 9%, 2ys 28%, 3ys 40%

Werner M, Scheinert D, Henn M, et al. Endovascular brachytherapy using liquid Beta-emitting rhenium-188 for the treatment of long-segment femoropopliteal in-stent
stenosis. J Endovasc Ther. 2012 Aug;19(4):467-75.

Center for Vascular Medicine, Park Hospital Leipzig, Germany. office@drwerner.eu

Pokrajac B, Kirisits C, Schmid R, Schillinger M, Berger D, Peer K, Tripuraneni P, Pétter R, Minar E.Beta endovascular brachytherapy using CO2-filled centering catheter for
treatment of recurrent superficial femoropopliteal artery disease.Cardiovasc Revasc Med. 2009 Jul-Sep,;10(3):162-5. doi: 10.1016/j.carrev.2009.02.005.

Department of Radiotherapy, Medical University of Vienna, Vienna General Hospital, Waehringer Guertel 18-20, A-1090 Vienna, Austria.
boris.pokrajac@meduniwien.ac.at
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* |[kushima |, Yonenaga K, Iwakiri H, Nagoshi H,
Kumagai H, Yamashita Y.

* A better effect of cilostazol for reducing in-
stent restenosis after femoropopliteal artery
stent placement in comparison with
ticlopidine.

» Med Devices (Auckl). 2011,;4:83-9. doi: 10.2147/MDER.S21629. Epub 2011
Jun 24,

* Department of Radiology, Miyakonojo Medical Association Hospital,
Miyakonojo, Japan.
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our data

e 2010,3~2013,3 Renji hospital east ward
 TASC C/D, SFA(PA) lesions=150mm

* stenting treat and follow-up

* 64 patients,71 limbs

* average /3.6 ys, range 53to 91

e M:F=42:22

* [:R=40:31

e average 5.7 ms, (1~29ms)
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e stent length average 289mm,(150~500mm)

* stent type: MARIS,
SMART,EVERFLEX,LIFESTENT,

* stent numbers: 2.4(1~4)




@@ P @ fo A e fF ) & 2R B0

Vascular & Endovascular Conference VEC2013

Duplex

AR ERRE . RELIRTRIERE (cn/s) ¢ WRHRERGTRIEE txe

E&Fe < 150¢ <1.5:1¢
30%~ 4% 150~200 « 1.5:1~2:1¢
G0%~ T5%e 200~ 400+ 2:1~4:1¢
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results

e 36/71=50.7%, stent fracture 3+1cases(6.3%)

class 1

cases 5 16

% 14% 45% 19% 22%

I e N i
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How to treat?

e 31 cases

I e N i
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Progress

coated stent-graft
drug-eluting balloon(DEB)
drug-eluting stent(DES)
biodegradation
nanotechnology

gene
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"The Blue River,
Greenland




prognosis
Earth sunrise from
Space







