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Severe arterial calcification in femoropopliteal 
PAD is associated with procedural complica‑
tions including recoil, dissection, and incomplete 
luminal expansion. Vessel preparation strate‑

gies have therefore become an essential component 
of modern endovascular therapy. Two technologies 
increasingly used for calcium modification include laser 
atherectomy and IVL. Each approach relies on differ‑
ent physical principles and produces distinct effects on 
calcified plaque.

MECHANISMS OF CALCIUM MODIFICATION
355‑nm Laser Atherectomy (Auryon)

The Auryon Laser Atherectomy System utilizes 
ultraviolet photon energy at a wavelength of 355 nm, 
producing high‑energy pulses with pulse durations of 

approximately 10 to 25 ns.7 The interaction of laser 
energy with blood and plaque produces cavitation 
bubbles, photomechanical shockwaves, and plasma 
formation that disrupt plaque and creates disruption 
of medial calcium, as shown by electron microscopy 
and pathologic evaluation of 355-nm laser-treated 
calcified cadaveric limbs.8 The Auryon laser appears to 
minimize damage to surrounding tissues, as demon‑
strated by intravascular ultrasound and the low need 
for bailout stenting.1-4,9,10 

Intravascular Lithotripsy (Shockwave Medical)
IVL delivers pulsatile acoustic pressure waves 

through a balloon catheter inflated at low pressure. 
These sonic pulses fracture superficial and deep cal‑
cium while minimizing vessel trauma. The acoustic 
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Calcified femoropopliteal arterial disease remains a major challenge in endovascular therapy. Vessel preparation technolo‑
gies have emerged to improve outcomes prior to balloon angioplasty or drug‑coated balloon therapy. Two commonly uti‑
lized approaches include laser atherectomy using the 355‑nm Auryon Laser Atherectomy System (AngioDynamics, Inc.) and 
intravascular lithotripsy (IVL; Shockwave Medical). Laser atherectomy generates photomechanical forces and plasma forma‑
tion that disrupt calcified plaque, whereas IVL produces pulsatile sonic pressure waves that fracture superficial and deep 
calcium. Clinical studies evaluating the Auryon system include the EX‑PAD series and the PATHFINDER registry, while IVL 
has been evaluated in the DISRUPT PAD trials (Table 1).1-6 A comparative pilot analysis of calcified femoropopliteal lesions 
demonstrated greater immediate luminal expansion with IVL but greater luminal gain after adjunctive balloon angioplasty 
following laser atherectomy. Both modalities resulted in statistically similar residual narrowing at end of procedure and 
demonstrated excellent procedural safety. These technologies provide complementary mechanisms for vessel preparation 
in complex calcified peripheral artery disease (PAD).
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energy produces pressure waves equivalent to approxi‑
mately 50 atm of dilating force. IVL also results in 
lower bailout stenting and dissections when compared 
to balloon angioplasty in patients with moderate to 
severe calcium.5,6

COMPARATIVE ANALYSIS OF THE AURYON 
SYSTEM AND SHOCKWAVE IVL

A retrospective pilot study of 30 patients evaluated 
the Auryon 355‑nm laser (n = 15) and Shockwave IVL 
(n = 15) in calcified femoropopliteal lesions.11 Both 
devices were associated with excellent safety outcomes 
(Table 2). Shockwave IVL produced greater immedi‑
ate luminal expansion after device deployment, while 

Auryon laser atherectomy demonstrated greater luminal 
gain after adjunctive balloon angioplasty. The final per‑
cent stenosis was similar in both devices. There were no 
major adverse limb events at 30 days for either device. 
Although not statistically significant, laser therapy dem‑
onstrated a numerically lower need for bailout stenting 
(13.3% vs 35.7%), consistent with a strategy of “leaving 
the least behind.” The bailout stent rate as defined by 
the protocol (type D dissection or > 30% residual nar‑
rowing) was driven by persistent residual narrowing of 
> 30% rather than severe type D dissections. This higher 
rate of stenting was likely due to the definition of bailout 
stenting (> 30% residual rather than > 50% residual nar‑
rowing) and operator preference. 

CONCLUSION
Both the 355‑nm Auryon laser and Shockwave IVL 

are effective vessel preparation strategies for calcified 
femoropopliteal disease. Both IVL and the 355-nm 
Auryon laser provide deep calcium fracture with simi‑
lar final stenosis at end of procedure. These comple‑
mentary technologies allow operators to tailor therapy 
according to lesion characteristics and procedural 
strategy. Although a statistically similar bailout stent‑
ing was seen between the Auryon laser and Shockwave 
IVL in calcified femoropopliteal disease, the numerically 
higher stent rate with Shockwave may warrant further 
evaluation in a randomized trial.  n
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TABLE 2.  PROCEDURAL OUTCOMES IN THE  
COMPARATIVE STUDY11

Outcome Auryon 
Laser

Shockwave IVL P Value

Post‑device stenosis 53.2% 35.1% 0.002

Post‑PTA stenosis 20.2% 23.5% NS

Bailout stenting 13.3% 35.7% NS

Major adverse limb 
events (30 d)

0% 0% NA

Abbreviations: IVL, intravascular lithotripsy; NA, not available; NS, not 
significant; PTA, percutaneous transluminal angioplasty.

TABLE 1.  KEY CLINICAL STUDIES EVALUATING AURYON LASER ATHERECTOMY AND SHOCKWAVE IVL
Study Device Sample Size Key Lesion Characteristics Key Outcomes
EX‑PAD‑011 Auryon Laser 50 patients FP lesions, 79% CTO, 61% moderate‑severe 

calcium
4.3% TLR at 1 y; patency 81.8%

EX‑PAD‑032 Auryon Laser 97 patients Infrainguinal disease; 38% severe calcium 0.9% bailout stenting; 3.3% TLR at 6 mo

PATHFINDER3 Auryon Laser 102 patients 44% CTO; long lesions, 36.5% moderate to 
severe calcium

93.3% freedom from TLR at 12 mo;  
< 1% bailout stenting

Auryon BTK4 Auryon Laser 60 patients 31% CTO; 59% severe calcium; 90.2% de novo 5.8% TLR at 1 y; 1.7% bailout stenting

DISRUPT BTK II5 Shockwave IVL 250 patients CLTI patients < 1% bailout stenting; 15.5% TLR at 1 y

DISRUPT PAD III 
RCT6

Shockwave IVL 306 patients 
(153 per arm)

Moderate‑severe calcium FP disease High procedural success, < 1% bailout 
stenting; 4.3% TLR at 1 y

Note: This table is not intended for safety or efficacy comparison.
Abbreviations: BTK, below the knee, CLTI, chronic limb-threatening ischemia; CTO, chronic total occlusion; FP, femoropopliteal; IVL, intravascular 
lithotripsy; RCT, randomized controlled trial; TLR, target lesion revascularization.
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