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The challenges in calcified LEAD

DissectionPerforation Recoil/resistant 
lesion

Thrombus/embolismResistant for 
stent expansion
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Importance in Vessel Preparation

Special balloon

Dissection avoidance

• Chocolate balloon

• Scoring balloon

• Non-compliant ballon

• Intravascular 
Lithotripsy /shockwave 
balloon

Debulking strategy

• Directional 
Atherectomy

• Rotational Atherectomy

• Orbital Atherectomy

• Laser Atherectomy

• Atherothrombectomy 

Plaque/calcium 
modification

• Intravascular 
Lithotripsy/shockwave 
balloon

• Orbital Atherectomy
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IntraVascular Lithotripsy IVL in LEAD

• A balloon-based system with miniaturized and arrayed emitters for localized 
lithotripsy

• Pulsatile sonic waves to fracture vascular calcium

Concentric calcium

Eccentric calcium

Lithotripsy Emitters
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Evidences of IVL in FP disease

DISRUPT PAD III RCT1 DISRUPT PAD III OS2

N 153 1367

Vessels SFA/Pop
Iliac, CFA, SFA/Pop, 

Infrapop

Dissection 

(Type D-F)
0% 0.7%

Perforation 0% 0.2%

Embolization 0% 0%

Slow Flow/No 

Reflow
0% 0%

Abrupt 

Closure
0% 0%

Thrombus 0% 0%

• 1Tepe et al, J Am Coll Cardiol Intv 2021 | 2Armstrong E, VIVA Late Breaking Clinical Trial 2022

Final Angiographic Complications (Core-Lab)

Exceptional SAFETY Profile
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Evidences of IVL in BTK 

DISRUPT PAD 
III RCT1

DISRUPT PAD III 
OS2 PAD III OS BTK2

N 153 1367 196
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Evidences of IVL in large vessels

Systematic review including 16 studies, 1674 patients
Group 1 – visceral and infrarenal obstructive disease

6 case reports – 100% clinical and technical success, no perioperative 
complications, except some reports of residual stenosis 20/40% 

Group 2 – aorto-iliac obstructive disease
Excellent clinical and technical success
1% dissection /perforation/ embolization  (in total 153 patients)
No significant difference between IVL vs IVL and stent (100 iliac lesions in 86 
patients)

Group 3 – facilitate other endovascular procedures
One of the largest meta-analyses (IVL for TAVI)  n=1223
High technical and clinical success
Dissection 4%

Troisi N, Bertagna G, Pierozzi S, Artini V, Berchiolli R. Intravascular Lithotripsy in the Aorta and Iliac Vessels: A Literature 
Review of the Past Decade. J Clin Med. 2025 Aug 4;14(15):5493. doi: 10.3390/jcm14155493. PMID: 40807114; PMCID: 
PMC12347613.
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When to consider IVL

• Cost-effectiveness
• Diffuse calcified lesions

• Concentric >> eccentric 
calcium

• Intraluminal >> Subintimal 

• Its exceptional safety profile 
may be suitable for 
• Poor distal runoff

• In CLTI

• Common femoral artery 
Expected difficulty in device crossing



Osaka · 21st and 22nd November 2025 

Case 1 -78 y.o. male Severe left calf claudication

Calcified left SFA severe stenosis with eccentric plaque  
Directional atherectomy and DCB
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Claudication symptoms recurs in 4 year

Diffuse calcified lesions from CFA, SFA and P2, Good runoff
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Question to vote

EVT strategy for vessel preparation

Special balloon 
Scoring or 
Chocolate 
balloon

Atherectomy
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IVL for CFA/SFA/P2

First angioplasty using 2mmx20mm to facilitate balloon crossing 

IVL M5+ 5x60mm 10cycles total 300 pulses < 4atm 
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Post IVL angiogram

Anti-Restenotic Therapy
PCB
SCB

Mechanical Scaffold
DES
BMS
IWHS
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ART- Luminor18 5x200mm & 6x200mm

Final angiogram 
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Case 2 – 75 y.o. female ESRF Rutherford 4

Duplex shows bilateral SFA calcified occlusion 

Right lower limb angiogram 
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IVL after Intraluminal crossing

IVL M5+ 4x60mm

POBA 

2.5x40mm

Predilatation is 
mandatory  
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Angiogram before and after IVL

Before After
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DCB & Completion angiogram

Luminor18 4x200 and 4x120
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Repeat the same procedure for the left side

Subintimal passage
the path is not straight

eccentric calcium>concentric calcium
May affect the device's passage and 

also its effectiveness 

Length of lesions
The number of pulses of the device 

may not be sufficient 

IVL treatment
Start from distal to proximal



Osaka · 21st and 22nd November 2025 

IVL as vessel preparation

Applications Advantages Concerns

Diffuse calcified lesion Easy to operate Difficult device crossing for severe 
calcified lesion

Multi-focal or skip lesions Low embolism or perforation risk Limited balloon length and pulses

Applicable to different calcified 
lesions

Achieve low dissection rate ? More effective for concentric 
calcium 

Facilitate large bore device 
introduction

Effective calcium modification Cost
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Case 3 82 y.o.male ESRF CLTI R5

• Heavily calcified lower limb arteries 

• Angiogram 
• CFA – nodular calcium 

• SFA-P1 – diffuse calcified stenosis

• Popliteal P2/3 relatively spared

• ATA – proximal short CTOs , diffuse 
stenosis at mid ATA, DP single runoff

• TP- severe stenosis at ostium, peroneal 
and PTA occluded
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Question to vote

EVT strategy for vessel preparation for FP lesions

Atherectomy Intravascular lithotripsy
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Outflow Optimization

ATA – antegrade crossing
Predilate with 2mmx20mm balloon

NC balloon 2.5x240
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IVL CFA/SFA as vessel preparation
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Question to vote

EVT strategy as Definitive treatment

Interwoven helical stent

Drug-eluting stent

Anti-restenotic therapy
Paclitaxel-coated balloon
Sirolimus-coated balloon

Bailout stenting
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Outflow optimization before ART
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Completion angiogram after DCB Luminor18
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Case 4-78-year-old male, ESRF CLTI R5

Fem-pop + BTK occlusive disease
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Successful Antegrade crossing

IVL M5+ 5mmx60mm along SFA and popA Luminor18 DCB 5 & 6mmKissing balloon for 
outflow optimization
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Completion angiogram
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Shockwave family
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Shockwave family

Shockwave Peripheral S4 M5 M5+ L6 E8 Javelin

Balloon Diameter (mm) 2.5-4.0 3.5-8.0 3.5-8.0 8.0-12.0 2.5-6.0 1.5 (For crossing only)

Balloon Length (mm) 40 60 60 30 80 N/A (For crossing only)

Sheath Compatible (F) 5 6/7 6/7 7/8 5/6 5

Catheter Length (cm) 135 110 135 110 150 150

Max Pulse Count 160 300 300 300 400 120

Hydrophilic Coating (cm) 15 - - - 45 50

Pulse per second 1 1 2 1 2 1

Pulse per cycle 20 30 30 30 40 10

Max Cycle 8 10 10 10 10 12

Guidewire compatability 0.014" 0.014" 0.014" 0.018" 0.014" 0.014"

Remarks
25cm flexible distal 
section

Available in HK Phased Out Phased Out Yes
Upcoming, 
est Mid 
2026

Upcoming, 
est Mid 
2026

Upcoming, est Mid 2026
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Shockwave Javelin – Forward IVL platform

Balloon IVL 

Javelin IVL 



Osaka · 21st and 22nd November 2025 

Feasibility and IDE studies of Shockwave Javelin IVL catheter

• 90 patients and 103 heavily 
calcified stenotic lesion 

• Average lesion length 77mm 

• 56.7% diabetics

• 18.9% renal insufficiency

• 42.7% BTK 

• 82.5% severe calcification 

• CTO 38%

• 2.9% Pre-dilatation 

• 93% Device success 
• deliver, crossing, pressurize, pulse, 

flush and retrieve

• 74.3% not require further balloon 
IVL

• 22.9% Stent rate

• 1.1% MAE (cardiovascular death) 

• 1.2% Post Javelin dissection

• 4.1% post dilatation dissection
Corl J, VIVA Late Breaking Clinical Trial 2024
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Primary Effectiveness and Stenosis Reduction

Primary Effectiveness Endpoint Achieved:

• Final RS of ≤50% without flow-limiting dissection: 99.0% (PG 85%; 95%CI: 94.4%-100%, p<0.0001)

• Final RS of ≤30% without flow-limiting dissection: 79.6% (95%CI: 70.3%-87.1%)
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Corl J, VIVA Late Breaking Clinical Trial 2024
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Rapid development in Mainland China

Brand Name C-Wave ThorCrack LiqMagic® DEEPQUAKE

Manufacturer 中薈醫療 Lepu Medical 
Technology
樂普醫療

Sonosemi
賽禾醫療

臻億醫療

Approval Date Aug,2023 (NMPA) OCT,2024 (NMPA) Oct ,2023 (NMPA) Jan,2025 (NMPA)

Size 2.5-7mm 2.5-7mm

Remarks First IVL in China
0.014” and 0.018” 
system

0.014” 0.018” system Adjustable power 
output, 80mm 
Balloon
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Conclusion

• IVL is one of the tactics for vessel preparation

• Particularly useful for heavily calcified lesions

• Low dissection/perforation/distal embolism is the strength of this 
treatment modality

• Case selection is important

• Application
• Aim for true lumen crossing

• Achieve a straight path 

• IVL Treatment- start from distal to proximal

• Consider anti-restenotic therapy after successful IVL



Thank you for your attention
skyipang@gmail.com
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