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Plaque modification technologies: where do 
they fit in?
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Extension / Contraction 1.

Torsion

2.

Compression

3.
Flexion 4.

Forces Exerted on the SFA

• Unfavorable anatomy
– Two 

bifurcations/articulations
• Unique vessel forces
• Diffuse disease

– High incidence of occlusive 
disease

– Extremly complex lesion 
morphologies

– Competitive flow via PFA



Nitinol Self-expanding stenting 2009
at 12 months
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Plaque Modification Therapies

•Laser
•Directional atherectomy
•Rotational devices
•Balloon dilation



LASER

Laser – Spectronetics
• Ultraviolet 308 nm excimer laser
• The “step-by-step” technique can be used to cross chronic total occlusion

– Lead with laser not wire
• Probe lesion as you advance

• Perforation  ~ 2% 
• Embolization ~ 4% 
• Excellent debulking thrombus, atheroma and emboli
• Questionable with heavy calcium
• Off label ISRS



The LACI Studies

The LACI Trial: 6 Month Results
• Laird et al
• 145 pt, 155 critical ischemic limbs
• 423 lesions
• 41%SFA, 15% Popliteal, 41% Infrapop 
• 70% of Pts had combo occlusion and 

stenosis
• 29% Rutherford Class 4
• 71% Rutherford Class 5 or 6
• Limb salvage 92% at 6 months



Plaque Excision

• Debulks without balloon 
for apposition

• Carbide cutter/speed 
8000 rpm

• Cutter height varies with 
cutter design



• Patients 60
• Lesions 66(70)
• TASC

– A 5/7%
– B 14/20%
– C 32/44%
– D 19/27%

• Length 8.9cm+/-0.8
– >10cm 32%

• PE alone 80%
• Adj Rx 20%

– Stent 5%

Keeling et al JVS 2007 45; 25-31

• SVS Grade
– SVS 2-3 23/33%
– SVS 4 22/31%
– SVS 5-6 25/36%

• Technical success
87.1%

– Repeat PE
5.7%

• Complications
– Emboli 7%
– Perforation 0%



Results

• Primary patency (duplex)

– All 61.7%

• Secondary patency

– All 76%
• Restenosis/occlusion

17%(12)

– Amputation          6.7%(4)

• Limb salvage 86.2%



Debulking Therapies

•Rotational atherectomy



Rotational devices

Pathway (rotational 
debulking)

• Rotates
• Aspirates
• Adjunctive RX
• Early data

CSI (sanding debulking)

• Centrifugal force
– Sands  atheroma

– Debris relatively small
• <1-7 µm

• Offset burr determines 
diameter

• Single study for approval



• Differential and 
Circumferential  
Excision

• Accommodation                         
(size adaptation)

• Evacuation 
(debris removal)

Pathway PV™ Atherectomy System

2.1 mm

3.0 mm



Pathway PVD Lesion Characteristics:
For Lesions � 70% by Core Lab Analysis

� Average reference vessel 3.7mm
� Average lesion length 4.1cm

� 37% lesions were > 3cm
� Moderate to high calcium 52%
� Occlusion 31%

� Lesion Location
� SFA 64%
� Popliteal 28%
� Tibial/ Peroneal 9%

� ��������
+ MAE: Major adverse events including all death, new 
CLI or worsening limb ischemia, ipsilateral limb 
amputation, and complicated distal embolization (i.e. 
those emboli where treatment extended hospital stay or 
required a separate procedure).



• Elastic healthy tissue “gives” and is not affected by diamond grit

• Diseased tissue provides resistance and allows grit to “sand” the plaque

Unique Mechanism of Action
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Unique Mechanism of Action
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• Increased Speed and/or Increased Mass increase the centrifugal force.

• Greater Centrifugal Force creates greater lumens.
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• 6 month data
• 124 patients for infrapopliteal 

revascularization (201 lesions)
• Claudicants 55%
• CLI 45%
• Treatment OA either stand alone or with 

adjunctive Rx

Cath Cardiovasc Interv 2009; 73: 406-412
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Cath Cardiovasc Interv 2009; 73: 406-412



Several Pro’s and Con’s for Calcium

• FoxHollow “rockhawk”
• Requires distal protection 

(Spider filter)
• US only surgical indication
• Still maintains directional 

control and distal 
protection

• Requires larger sheath (8 
Fr)/slower procedure

• Can effectively treat large 
vessels to 6-7 mm

• Pathway system rotational 
atherectomy

• Early data with small study 
population

• Aspirates and can use distal 
protection

• Larger sheath/slower procedure
• Largest lumen 3.2mm (perhaps 

larger)
• CSI orbital atherectomy 

system
• Early data with small study 

population (6 mos data)
• No aspiration/distal protection
• Smaller sheath/faster procedure
• Larger lumen capable of 5-

5.5mm



Balloon technologies



AngioSculpt

• 2 component system

• OTW or rapid 
exchange semi-
compliant balloon

• Laser cut nitinol spiral 
scoring element

Two axial polymeric spring 

Catheter shaft

Guide wire

Fixed distal bond“Floating”
intermediate bond

Fixed proximal bond

The spiral element 
expansion is controlled by a 
combination of a fixed distal 
end and a semi-constrained 
proximal end



Scoring Element Properties

• Laser cut from a nitinol 
tube
• Rectangular shaped 
“wires”
• Electro-polished
• Shape set
• Assembled (“crimping”)
Final properties are similar to 
nitinol stents with a smooth 
surface and TiO2 passive 
layer

Scanning EM of Scoring 
Element



AngioSculpt Treatment of 90% Stenoses in the Hepati c 
Transplant Arteriopathy



Future Directions

Is this the “Holy Grail”?



Drug Elution



THUNDER



Plaque Modification: Where and When

Workhorse
• Short lesions (<7 cm)

– Durable results
– Questionable cost over POBA/DEB

• Long lesions (>15 cm)
– No current data to support

• Current stent data surprisingly 
poor

– Potential adjunct with DEB
• ISRS

– Untested /off-label
– Potentially useful/DEB

• Thrombotic
– Potentially very useful (laser/pathway)

• Occlusions
– No data
– Pitfalls 

Niche
• Calcific atheroma

– Change arterial compliance
– Both short and long lesions

• All devices may be uniquely 
situated to treat this 
challenging lesion subset

• Non-stentable locations
– Common femoral
– Popliteal 
– Tibial vessels

• ISRS (off-label)
– Potentially useful

• Adjunctive Rx 



Nitinol Self-expanding stenting 2009
at 12 months
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Here is the unmet need!



• PTA/stenting is the “gold” standard for endovascular therapy of the SFA 
with several previso’s

– Current studies are at an early stage of study
– Bare metal stents durability is poor with longer lesions
– Covered stents one year data surprisingly poor

• Where and when to use is now unclear
– Drug elution

• Newest trial fastest elution preliminary registry data good

• Alternative therapies may be compelling in this difficult region
– This needs the rigors of RCT’s

• Combined therapy may afford the best primary patency without remote 
complications in the SFA and tibial circulations

– Laser/drug or stent/covered stent
– Atherectomy/drug or stent-DEFINITIVE LE
– Drug angioplasty/scoring
– Focal DES

• Stenting should be reserved for bailout at this time-this remains a key 
question

Why this discussion?

Future investigations will be critical


