
Peripheral Artery Intervention: 
SFA CTO state-of-the-art

Subhash Banerjee, MD; FACC
Chief, Division of Cardiology,VA North Texas Healthcare System

Associate Prof. in Medicine,UT Southwestern Med. Ctr.



Disclosures

ÁConsultant honoraria: Medtronic, Merck

ÁResearch grants: Boston Scientific, InfraRedex

ÁOwnership: Mdcare Global, HygeiaTel



SFA CTO
ÁSFA: superficial femoral artery

ÁLongest artery, highly dynamic

ÁRepetitive trauma, & prone to 

atherosclerosis

Á In a fibromuscular canal

ÁLack of compensatory 

expansion, limited collaterals

ÁCTO: chronic total occlusion

Á50% of all lesions revascularized

Á103% rise in 10y

Soor GS et al. Pathology 40(4), pp. 385ς391

SFA



Case Presentation: Superficial Femoral Artery CTO

Left SFA CTO Guidewire Crossing



Post-Jetstream
atherectomy

Stent deployment Stent post-
dilation

Case Presentation: Superficial Femoral Artery CTO



Case Presentation: Superficial Femoral Artery CTO

Final Angiographic result



SFA CTO

SFA CTO

Crossing

Wire-
catheter

Crossing 
device

Treatment

Balloon Stent

Balloons  & stents: bare, non-drug coated or anti-proliferative drug coated 



CTOCrossing Strategies

Crossing CTO Lesions

CTO Crossing Device Guidewire and Catheter
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CTO Crossing: 
Primary technical 
success

www.xlpad.org

Procedural Success: 

Successful revascularization of 

the CTO with a Ò30% residual 

diameter stenosisWire-catheter CTO-crossing device



CTO Crossing: Secondary technical 
success
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CTO Crossing: provisional technical 
success

www.xlpad.org
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CrossingStrategies

438 total CTO lesions

295 (67.4%) primary

wire-catheter

83 (28.1%) 

Switch to CTO 
Crossing device

79 (26.7%) 

Use of Re-entry 
device

143 (32.6%) primary

CTO crossing device

7 (4.9%) 

Additional CTO 
crossing device

25 (17.5%) 

Use of Re-entry 
device

P<0.001

www.xlpad.org

P<0.001

P<0.001

Sarode, Banerjee et al. TCT 2014

Mean lesion length= 134±73 mm

Stent use= 70%



Results: Technical& Procedural Success

51.9

72.1

Primary Technical Success (%)

Wire-Catheter 

(n=295)
CTO Device 

(n=143)

P<0.001

93.6 90.9

Procedural Success (%)

P=0.332



Results: Secondary & Provisional 
Technical Success

67.5
71.4

Secondary Technical Success (%)

P=1.000

84.2
87.5

Provisional Technical Success (%)

P=0.768

www.xlpad.org

Wire-Catheter 

(n=83)
CTO Device 

(n=7)

Wire-Catheter 

(n=79)
CTO Device 

(n=25)



Results: 30-day Adverse Events

0.3
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Unplanned Amputation

Stent Thrombosis

%

P=0.720

P=1.000

P=0.596

P=0.755

P=1.000

CTO device

Wire-catheter



Results: 12-month Adverse Events

4.7

19.7

8.8

3.4

4.1

3.5

19.5

2.8

2.1

6.3

Death

Endovascular Revascularization

Surgical Revascularization

Unplanned Amputation

Stent Thrombosis

%

P=0.343

P=0.560

P=0.025

P=1.000

P=0.626

CTO device

Wire catheter



Results: 12-month Clinical Outcomes

Wire-Catheter CTO Device

Before After

P<0.001

Wire-Catheter CTO Device

P<0.001 P<0.001
P<0.001

Ankle-Brachial IndexRutherford Category

3.31 Ñ

1.24

2.67 Ñ

1.51

3.22 Ñ

1.30

2.46 Ñ

1.53

0.71 Ñ

0.31
0.81 Ñ

0.24

0.83 Ñ

0.26

0.70 Ñ

0.32



0.8

3.3

0.8

0

3.3

0

2.5

1.9

1.3

1.9

Death

Endovascular Revascularization

Surgical Revascularization

Unplanned Amputation

Stent Thrombosis

%

P=0.477

P=0.580

P=0.679

P=0.746

P=0.280

Results: 30-Day Subintimal Crossing 
Adverse Events

True lumen (n=315)

Sub-intimal (n=123)



CTODevice Comparison

52%

32%

10%

6%

Viance

Frontrunner

TruePath

Crosser

Viance

(n=76)

Frontrunner 

(n=44)

P-

value

Primary Technical

Success

56 (73.7%) 32 (72.7%) 1.000

SFA Lesions 49 (64.5%) 43 (100%) <0.000

1

Popliteal Lesions 9 (11.8%) 0 (0%) 0.026

Below-the-Knee 

Lesions

18 (23.6%) 0 (0%) <0.000

1

In-Stent Restenosis 9 (11.8%) 8 (17.0%) 0.432

Lesion Length 126.2 mm 150.3 mm 0.092

TASC II A 12 (19.7%) 2 (13.7%) 0.082

TASC II B 35 (46.1%) 21 (47.7%) 1.000

TASC II C 14 (18.4%) 8 (18.2%) 1.000

TASC II D 12 (15.8%) 8 (18.2%) 0.801

www.xlpad.org



Infra - inguinal CTOSFA Popliteal/BTK

Proximal/Mid

Distal

Ostial flush 1. FrontrunnerÊ (US guidance)

2. VianceÊ crossing catheter

3. Other crossing device

4. Wire-catheter

1. VianceÊ crossing catheter

2. FrontrunnerÊ

3. Other crossing device

4. Wire-catheter

1. VianceÊ crossing catheter

2. Other crossing device

3. Wire-catheter

Location Characteristic

Calcium +++
1. FrontrunnerÊ (US guidance)

2. Wire-catheter

3. VianceÊ crossing catheter

ISR
1. VianceÊ crossing catheter

2. FrontrunnerÊ

3. Other crossing device

4. Wire-catheter

Sidebranch++
1. VianceÊ crossing catheter

2. Other crossing device

1. VianceÊ crossing catheter

2. TruPathÊ catheter

3. CrosserÊ catheter

Thrombus 1. JetstreamÊ catheter 

2. WildcatÊ catheter

Banerjee et al . J Invasive Cardiol. 2014 Aug; 26(8):363 - 369



SFA CTO Factoids

ÁMulti-level SFA CTO are present in patients 

presenting with symptomatic PAD

ÁSFA CTO is associated with distal embolization

ÁSFA CTO is an independent predictor of stent use 

(BMS or DCS)

ÁSFA CTO is an independent predictor of peripheral 

artery stent thrombosis

www.xlpad.org

Banerjee et al. J Invasive Cardiol. 2014 Aug; 26(8):363-369
Zankar et al. JIC 2011;23(11):480-484
Banerjee et al. SFA CTO Crossing. JEVT 2014 (under review)
Banerjee et. Antiplatelet therapy in PAD interv. An Vasc Surg 2014 (in press)



SFA CTO

SFA CTO

Crossing

Wire-
catheter

Crossing 
device

Treatment

Balloon Stent

Balloons  & stents: bare, non-drug coated or anti-proliferative drug coated 
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Patency (PSVR < 2.0)for Zilver PTX vs. BMS
Is the drug effect significant?

Zilver PTX

89.9%

83.0%

73.0%
65.9%

Group
12 month Restenosis

Rate Reduction

Zilver PTX 10.1%
63%

Bare Zilver 27.0%

Bare Zilver
(p = 0.01 vs. 
Zilver PTX)

~27% SFA CTO

Dake et al. Circ. Interv. 2010
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DCB and Optimal PTA (INPACT SFA)

AVOID GEOGRAHIC MISS

pre-Dil.

DCB

post-Dil.

Spot Stent

STAY WITHIN DCB AREA

DCB Use in CTO

Gray et al. TCT 2014

FDA approved Jan 2015

Balloon coating

in semi-inflated shape:

~ 60-70% of dose protected

within balloon folds


