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Chapter 9
Intravascular Lithotripsy for Calcified 
Peripheral Arterial Disease

Ari J. Mintz and Peter A. Soukas

 Introduction

The presence of vascular calcification imparts specific difficulties for the cardiovas-
cular interventionist to provide safe and effective therapies. Vascular calcification is 
often seen in patients with comorbidities, such as diabetes mellitus and chronic 
kidney disease, as well as in those with advanced age [1]. Moderate to severe vas-
cular calcification is common, being present in up to one third of patients presenting 
with acute coronary syndromes and up to one half of patients undergoing peripheral 
artery revascularization [1, 2]. Extensive vascular calcification is associated with 
reduction in lesion crossing, device delivery, and adequate lesion preparation 
(including a decrease in the effect of antiproliferative therapies), which, in turn, is 
directly related to an increase in procedural failure [3, 4]. Recently, there has been 
increasing use of large-bore access for interventional therapies such as endovascular 
aneurysm repair (EVAR), thoracic endovascular aneurysm repair (TEVAR), and 
transcatheter aortic valve replacement (TAVR) with transfemoral access being the 
preferred site. Iliofemoral calcification is a predominant factor for the utilization of 
alternative access [5]. Current techniques in the management of noncompliant calci-
fied lesions include high-pressure balloon angioplasty, specialty cutting and scoring 
balloons, and atherectomy devices, which are associated with increased risk of ves-
sel dissection, acute closure, perforation, and no reflow phenomenon [6, 7].
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Intravascular lithotripsy (IVL) is a novel device therapy which modifies both 
intimal and medial calcified lesions using pulsatile sonic waves which are converted 
to mechanical energy. External shock wave lithotripsy has been used for decades in 
the treatment of renal calculi and gallstones [8, 9]. In a similar way, IVL utilizes 
electrohydraulically generated sonic waves which pass harmlessly through soft tis-
sue and target high-density calcium in the intimal and medial walls of the artery. 
The pressures generated by the sonic waves fracture vascular calcium with effective 
dilating force of approximately 50 atmospheres (atm), thereby rendering the vessel 
more compliant and reducing elastic recoil [10].

 IVL: Device Specifics

In 2016, Shockwave Medical, Inc. (Santa Clara, CA) received 510  k premarket 
approval for their peripheral IVL system for the treatment of calcified peripheral 
artery disease. This device, labelled the Shockwave M5, consisted of an over-the- 
wire system on an 0.014″ wire platform (Fig. 9.1). The balloon sizes ranged from 
3.5 to 7.0 mm, in 0.5 mm increments, in a single available 60 mm length mounted 
on a 110 cm shaft. The M5+ catheters became available in 135 cm shaft length with 
the additional availability of an 8.0 mm device in April 2022. The M5 catheter has 
a slightly increased profile when compared to comparable-sized noncompliant bal-
loons (0.050–0.066 in), similar in crossing profile to contemporary cutting balloons. 
The M5 catheters up to 6.0 mm are compatible with a 6-Fr sheath with 6.5, 7.0 mm, 
8  mm requiring a 7-Fr sheath. The balloon is semi-compliant with five emitters 
located between two radiopaque markers. Balloon preparation is done in the stan-
dard over-the-wire fashion with the central lumen being flushed prior to loading of 
the 0.014  in guidewire. A mixture of 50/50 saline/contrast is used to prepare the 
balloon. Balloon sizing is based on a 1.1:1 balloon-to-reference lumen ratio with the 

Integrated
PTA Balloon

Lithotripsy
Emitters

IVL
Generator

COMPACT & RECHARGABLE
Portable, IV-pole Mountable

Battery-Powered
No External Connections

SIMPLE & QUICK
Smart Magnetic Connection

Push-Button Activated

INTUITIVE & SAFE
OTW System

Any .014” Guidewire
Standard PTA Technique

180 Lithotripsy Pulses

IVL Connector
Cable

IVL Catheter

Fig. 9.1 Shockwave equipment and setup

A. J. Mintz and P. A. Soukas



139

balloon being inflated to subnominal pressures, typically starting at 4  atm and 
increasing to nominal pressure of 6 atm after several inflations. This ensures contact 
with the vessel wall and minimizes the risk of endothelial trauma. If contact with the 
vessel wall is not accomplished, the sonic waves will not reach the intimal or medial 
calcification as the energy does not traverse dead space. The M5 catheter is attached 
to the power generator which is programmed to deliver 30 pulses at a rate of 1 pulse 
per second. Each M5 catheter is capable of delivering a maximum of 300 pulses 
allowing for overlapping inflations of adjacent arterial segments. After each round 
of 30 pulses, it is imperative to deflate the balloon in order to remove microbubbles 
which are generated as a byproduct of the sonic waves. It is recommended that any 
single segment is treated with no more than 180 pulses. When overlapping inflations 
are done, it is important to ensure at least 1 cm of overlap in treated segments to 
avoid “geographic miss” of intentional treatment zones.

The Shockwave S4 is a smaller design catheter for below-the-knee angioplasty 
and was FDA approved for use in 2019. The balloon sizing is 2.5–4.0 mm in 0.5 mm 
increments with a single 40 mm length housing four emitters. The catheter comes in 
a 135 cm length and requires a minimum of 5 Fr sheath. Each catheter has the abil-
ity to provide 180 pulses in 20 pulse/cycle increments (Table 9.1). The coronary 
device, labelled Shockwave C2, is a shorter catheter specifically designed for intra-
coronary lithotripsy. This device obtained investigational device exemption in 2020 
after several clinical trials provided data on safety and effective use [11, 12]. The C2 
device is available in 2.5–4.0  mm balloons in 0.5  mm increments. The balloon 
length is 12 mm and available on a 138 cm catheter. The C2 requires a minimum of 
a 6 Fr guiding catheter. Each catheter is capable of delivering 80 pulses in 10 pulse/
cycle increments to limit coronary artery occlusive time.

Table 9.1 Technical features of shockwave IVL catheters

Features M5 S4 C2

Guide/Sheath size 6 Fr: 3.5 mm–6 mm
7 Fr: 6.5 mm, 7.0 mm

5 Fr 6 Fr guide

Balloon size (mm) 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, 
7.0

2.5, 3.0, 3.5, 
4.0

2.5, 3.0, 3.5, 
4.0

Catheter length (cm) 135 135 138
Wire compatibility (in) 0.014 0.014 0.014
Balloon length (mm) 60 40 12
Number of emitters 5 4 2
Nominal pressure (atm) 6 6 6
Rated burst pressure 
(atm)

10 10 10

Pulses per catheter 300 pulses
30 pulses/cycle
1 pulse/s

180 pulses
20 pulses/cycle
1 pulse/s

80 pulses
10 pulses/cycle
1 pulse/s

atm atmosphere, cm centimeter, Fr French, in inch, mm millimeter

9 Intravascular Lithotripsy for Calcified Peripheral Arterial Disease



140

 IVL in Peripheral Artery Disease

Although there is no standard definition for grading severity of calcification in 
peripheral arteries, several scoring systems have been proposed. The Society for 
Cardiovascular Angiography and Intervention (SCAI) in a 2018 consensus docu-
ment defined severe calcification as >180° involving both sides of the vessel [13]. 
The Peripheral Arterial Calcification Scoring System (PACSS) takes into account 
the lesion length (greater than 5 cm) as well as location of calcification (intimal, 
medial, mixed, unilateral, bilateral) in the anteroposterior fluoroscopic projection. 
The PARC (Peripheral Academic Research Consortium) scoring system defines 
severe calcification as greater than 180° on both sides of the vessel and greater than 
one half of the total lesion length [14].

It is well described that in patients with peripheral artery disease, the presence of 
vascular calcification is associated with worse outcomes including higher Rutherford 
classification and higher rates of amputation [15]. The use of percutaneous translu-
minal angioplasty (PTA) with conventional angioplasty balloons in severely calci-
fied peripheral artery disease is associated with low success rates due to acute recoil, 
suboptimal lesion expansion, and the potential of vessel injury, dissection, or even 
perforation [16]. Rotational and orbital atherectomy are able to achieve acute lumi-
nal gain by affecting superficial calcium, but medial calcium is unaffected [17]. IVL 
has been studied in an attempt to overcome the limitations of the previously avail-
able devices for calcium modification.

DISRUPT PAD I/II were multicenter, single-arm registries which enrolled a 
total of 95 patients with symptomatic peripheral artery disease (Rutherford 2–4), 
ankle- brachial index (ABI) <0.9, and angiographic evidence of calcific femoro-
popliteal stenosis of >70% with at least 1 patent runoff vessel to the foot [18, 19] 
(Table 9.2). Using the PARC definition, severe calcification was seen in over half 
of participants, and procedural success, defined as residual stenosis of <50%, 
was achieved in all patients. IVL showed a reduction in luminal stenosis from 76 
to 23% with a mean acute luminal gain of 3.0 mm (1.2 ± 0.8 to 4.2 ± 0.6 mm) 
[18]. Clinically important outcomes from this showed that at 1 and 6 months, no 
target lesion revascularization (TLR) occurred and vessel patency rates were 
100% and 82%, respectively. At 12 months, patency rates were 54% with TLR 
rates of only 21% [19]. In a subgroup analysis of DISRUPT PAD II, when opti-
mal technique was performed, patency rates were elevated to 63%, there was an 
improvement of 15%, and TLR decreased to 8.6% at 12  months (Fig.  9.2). 
Optimal techniques include appropriate balloon sizing of 1.1:1 balloon-to-refer-
ence ratio and full lesion coverage of treatment zones with at least 1 cm of emit-
ter overlap (Fig. 9.3).

IVL has also been shown effective in the treatment of below-the-knee disease in 
patients with critical limb ischemia (CLI) as well [20]. The DISRUPT BTK study 
reported 20 patients, Rutherford classes 3–5 (16 patients with CLI), with heavily 
calcified infrapopliteal lesions (angiographic stenosis 72.6%, mean lesion length 
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Table 9.2 Trials of IVL in peripheral artery disease

DISRUPT PAD 
I/II (N = 95)

DISRUPT PAD III 
RCT (N = 306)

DISRUPT BTK 
(N = 20)

Design Multicenter, 
single arm

Multicenter, 
prospective, 
randomized

Multicenter, 
single arm

Population IVL PTA
Rutherford 2 33.7% 17% 17% –
Rutherford 3 65.3% 77% 74% 20.0%
Rutherford 4 1.1% 6% 8% 5.0%
Rutherford 5 – – 1% 75.0%
Rutherford 6 – – –

Angiographic 
appearance

IVL PTA

Severe calcification 
(PARC)

54.7% 82.9% 89.5% 47.6%

RVD (mm) 5.3 5.3 5.4 3.2
Lesion length (mm) 71.9 101 97 52.2
CTO 18.9% 26% 31% 9.5%

Safety IVL PTA
Complications 1% 1.1% 15.1% 0.0%
Grade > C 
dissections

0.0% 0.7%

Perforations
Thromboembolic 
events

0.0% 0.7%

Efficacy Residual stenosis 24% 23.6% 26%
Acute gain (mm) 3 3.4 1.5

Outcomes 30 days Freedom from 
TLR: 100%
Patency: 100%

Freedom from TLR at 
12 months 
(IVL+DCB): 95.7% 
vs. 98.3% 
(PTA+DCB), P= .94 

Freedom from 
TLR: 100%
MAE: 0%

6 months Freedom from 
TLR: 96.8%
Patency: 76.7%

Primary patency at 12 
months (IVL+DCB): 
80.5% vs. 68.0%, 
(PTA+DCB), P= .017

CTO chronic total occlusion, MAE major adverse events [myocardial infarction, amputation, 
death], PARC peripheral academic research consortium, RVD reference vessel diameter, TLR tar-
get lesion revascularization

52.2 ± 35.8 mm). Procedural success was achieved in 95% of patients, with a resid-
ual percent stenosis of 26.2% and an acute lumen gain of 1.5 ± 0.5 mm. Two stents 
were implanted for residual stenosis, but none for flow-limiting arterial dissection, 
without major adverse events.
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Fig. 9.3 Optimal technique. (a) Balloon sizing 1.1:1 balloon-to-reference vessel ratio. (b) At least 
1 cm emitter overlap
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 Effect of Calcium on Drug Elution

The use of drug-coated balloons (DCB) as adjunctive therapy in peripheral angio-
plasty has been tested as a means to overcome the shortcomings of traditional 
angioplasty. Studies have shown excellent vessel patency and low rates of both tar-
get lesion revascularization (TLR) and complications [21–23]. Drug-eluting tech-
nologies have lower efficacy rates in severe calcific disease, likely a result of reduced 
drug penetration into the vessel wall [24]. As a result, combination therapy utilizing 
specialty balloons and atherectomy devices prior to DCB has shown promising 
results; however, long-term efficacy remains unproven.

The recently presented DISRUPT PAD III trial was designed to compare the use 
of combination IVL and DCB versus combination PTA and DCB [25]. DISRUPT 
PAD III provides the first level I evidence comparing the effect of calcific disease on 
drug elution. 306 patients were randomized in a 1:1 fashion to receiving IVL + DCB/
stent versus PTA  +  DCB/stent with primary endpoint being procedural success, 
defined as residual stenosis of <30% without flow-limiting dissection. Powered sec-
ondary endpoints included primary patency and clinically driven target lesion revas-
cularization (CD-TLR) at 12 months of 80.5% and 95.7% in the IVL + DCB group, 
vs. 68.0% and 98.3% in the PTA + IVL group, respectively; P= 0.94 for FF TLR and 
P= 0.017 for primary patency [26]. Lower maximum inflation pressures were seen 
in the IVL group (6.3 atm vs. 11.3 atm) which resulted in a 75% relative risk reduc-
tion in bailout stenting. DISRUPT PAD III also included 2% below-the-knee, 15% 
iliac, and 13% common femoral artery target lesions vs. only femoropopliteal 
lesions in DISRUPT PAD I/II. Moreover, DISRUPT PAD III lesion characteristics 
were more challenging- longer lesion lengths, greater calcification, higher percent-
ages of CTO, and CLI patients. These encouraging results suggest that lesion prepa-
ration and calcium modification with IVL prior to drug-eluting devices are more 
effective, and safe, than PTA in the management of moderate to severe calcific 
peripheral artery disease. Although more evidence is needed, it can be surmised that 
calcium modification prior to DCB provides better milieu for drug elution.

 IVL-Facilitated Large-Bore Vascular Access

With the increasing use of minimally invasive strategies for the management of 
aortic and cardiac valvular disease, large-bore vascular access is frequently required. 
Randomized trials in the investigation of TAVR included transfemoral as well as 
other alternative access sites in the approach to valve delivery [27]. Transfemoral 
access has become the access site of choice as studies have shown it to be the only 
superior access site when compared to traditional surgical aortic valve replacement 
[28]. Unfortunately, given concurrent peripheral artery disease with calcified aorto- 
iliac bifurcations, up to 15–20% of TAVR candidates may be deemed ineligible for 
transfemoral access due to the inability to successfully and safely advance the 
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required large-bore delivery sheaths resulting in more invasive methods such as 
trans-axillary, trans-aortic, trans-apical, trans-carotid, trans-septal, and trans-caval 
[29]. Initial case reports suggested the feasibility of IVL technology to aid in the 
delivery of large-bore access [30, 31]. In a prospective registry of 40 patients with 
peripheral artery disease who were deemed ineligible for transfemoral access, IVL 
facilitated successful placement of the delivery sheaths in >90% with no iliofemoral 
perforations or dissections observed [32]. Numerous case reports have highlighted 
the efficacy of IVL in the facilitation of other large-bore vascular access including 
percutaneous LV assist devices, TEVAR, and EVAR [33, 34]. IVL therefore pro-
vides a useful tool in the management of this complex patient population.

 Indications for IVL in Specific Vascular Beds 
with Case Examples

 Brachiocephalic Lesions in Patient with Symptomatic Arm 
Claudication or TIA

Endovascular treatment of brachiocephalic arteries is challenging due to their larger 
diameter, short length, and proximity to the intracranial vasculature [35]. The pres-
ence of calcific disease adds to procedural complexity and increases risks of com-
plications due to perforation, dissection, embolization, and stent underexpansion. 
Case 9.1 demonstrates the use of IVL to treat symptomatic concomitant innominate 
and subclavian calcific disease.

 Carotid In-Stent Restenosis (ISR) Due to Stent Underexpansion

Dense calcification of carotid bifurcation stenoses is a frequent exclusion for enroll-
ment in studies of carotid artery stenting (CAS). In cases of CAS ISR due to stent 
underexpansion, IVL may be used to allow for further stent expansion (off-label 
use) as illustrated in Case 9.2. There are very limited options for treating underex-
panded stents. High-pressure inflations may be ineffective or induce dissections or 
rupture. This is the first reported use of IVL for CAS ISR and was included in a first 
published review of IVL for use in calcified carotid lesions [36].

 Mesenteric Ischemia Due to Calcific Stenosis of the Superior 
Mesenteric Artery (SMA)

The feasibility of IVL both for the treatment of symptomatic mesenteric ischemia 
for native de novo calcific stenosis and for the treatment of managing ISR due to 
stent underexpansion was recently reported by Khan et al. [37]. Case 9.3 illustrates 
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the ability to treat severe circumferential underlying calcified stenosis with IVL, 
allowing for full stent expansion.

 Treatment of Aorto-Iliac Calcific Disease

IVL disrupts both intimal and deep wall calcification improving vessel compliance, 
allowing for the introduction of large-bore devices, and may offer an alternative for 
high-pressure dilation (with associated risk of dissection or rupture) or expandable 
sheaths and may obviate the need for open exposure with conduit placement (“pave 
and crack” technique). A recent report from a subset of the Disrupt PAD III study 
confirms the safety and efficacy of IVL for the treatment of calcified stenotic iliac 
arteries [38]. Case 9.4 demonstrates a case of severe aorto-iliac calcific occlusive 
disease in a patient deemed high risk for open repair treated with IVL and stenting, 
performed as an outpatient. Case 9.5 illustrates the off-label use of IVL for acute 
iliac stent suboptimal stent expansion.

 Treatment of Calcific Common Femoral Artery (CFA) Stenosis

Endarterectomy has been an established treatment for CFA disease but is associated 
with extended length of stay and higher 15% composite rate of morbidity and mor-
tality than endovascular techniques [39]. Brodmann evaluated 21 patients with cal-
cified CFA stenoses treated with IVL with an acute lumen gain of 3.1 ± 1.3 mm, few 
non-flow-limiting dissections, and no perforations, distal embolization, thrombus, 
and no-reflow or abrupt closure [40]. IVL is an effective treatment for calcific com-
mon femoral disease as stand-alone therapy, or in combination with atherectomy 
and/or drug-coated balloon angioplasty, as seen in Case 9.6.

 Calcified Femoropopliteal Lesions in Patients with Symptomatic 
Claudication or Critical Limb Ischemia

Calcified femoropopliteal lesions are often long occlusions, and traversal is often 
subintimal where use of atherectomy may result in a higher incidence of dissection 
or perforation. IVL, by virtue of its ability to penetrate transmural calcification, is 
uniquely suited to the treatment of subintimal calcification. As described earlier, in 
DISRUPT PAD III, IVL demonstrated a significant reduction in dissections and 
provisional stenting and less need for bailout stenting in the largest randomized 
clinical trial of severely calcified femoropopliteal lesions. Case 9.7 is an example of 
the utility of IVL to achieve an excellent result without the need for a stent in “no- 
stent zones” such as the CFA and popliteal arteries.
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 Calcified Below-the-Knee (BTK) Lesions in Patients 
with Symptomatic Claudication or Critical Limb Ischemia (CLI)

Medial calcification is more prevalent in BTK arteries and is a marker for amputa-
tion in patients with PAD [41]. This is particularly true for patients with diabetes 
mellitus, chronic kidney disease, and CLI, where diffuse calcific disease with infr-
apopliteal occlusions is common. Stents are limited to short lesions in proximal 
locations, and balloon angioplasty is burdened by a high rate of recoil and restenosis 
[42]. Atherectomy devices are problematic in these patients due to the risks of per-
foration with possible resultant compartment syndrome. Distal embolization after 
atherectomy may have catastrophic consequences and transform the CLI patient 
into an acute limb ischemia patient, with high risk of amputation. IVL has been 
shown to have a high procedural success and excellent safety profile.

 Future Applications

As the population ages, calcified vascular disease is a growing challenge for the 
cardiovascular interventionist. Since its foray in the cardiovascular space, IVL has 
shown significant utility in the safe and effective treatment of moderate to severe 
calcified stenosis. Future applications will extend into other vascular beds. Already 
being evaluated is the use of IVL in the coronary arteries as has been adjudicated in 
the DISRUPT CAD studies, with recent FDA approval in the USA [11, 12, 43]. IVL 
has been used off-label in the treatment of aortic arch vessel angioplasty as well as 
to aid in the treatment of carotid artery revascularization, both transfemoral and 
trans-carotid [44, 45]. Increasing clinical experience supports the utility of combi-
nation atherectomy to create a pilot channel followed by IVL as the mechanism for 
enhanced luminal gain. Future improvements of IVL will include larger vessel 
diameters and longer balloon lengths. Currently, research and development are 
underway for the evaluation of IVL for the management of calcific cardiac valvular 
disease; however, no evidence currently exists to support its use. IVL has shown 
promising potential in many aspects of cardiovascular intervention, with its ceiling 
yet to be defined.

A. J. Mintz and P. A. Soukas



147

Case 9.1 Brachiocephalic

 

Baseline aortogram showing densely calcified innominate stenosis
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Selective innominate angiogram demonstrating eccentric densely calcified high-grade innominate 
artery stenosis and proximal right subclavian stenosis, left anterior oblique view (LAO)
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PTA of the innominate artery stenosis with a 4 mm balloon after delivery of a 7F sheath from the 
left common femoral access

 

IVL of right subclavian artery with a 7 mm × 60 mm Shockwave Medical balloon
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IVL of right subclavian artery with a 7 mm × 60 mm Shockwave Medical balloon

 

IVL of right subclavian artery with a 7 mm × 60 mm Shockwave Medical balloon
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IVL of innominate artery with a 7 mm × 60 mm Shockwave Medical balloon

 

IVL of innominate artery with a 7 mm × 60 mm Shockwave Medical balloon
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Post-IVL angiogram

 

Intravascular ultrasound (IVUS) of the right subclavian post-IVL
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Post-subclavian and innominate IVL, LAO

 

Post-subclavian and innominate IVL, RAO

 

Deployment of 8 mm × 24 mm Cordis Genesis balloon-expandable stent
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Final angiogram after post-dilation of stent with a 9 mm × 20 mm balloon

 

IVUS of innominate artery post-IVL/stenting
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Case 9.2 Carotid In-Stent Restenosis (ISR): Off-Label Indication!

 

Baseline angiogram demonstrating calcific stenosis of CCA bifurcation with 80% stenosis within 
the stent, arrow
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Baseline optical coherence tomography (OCT) image showing circumferential vessel wall calcifi-
cation with reduced stent diameters and cross-sectional area
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IVL of the carotid artery with 6 mm × 60 mm Shockwave balloon
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OCT post-IVL showing doubling of stent lumen cross-sectional area

 

Post-IVL dilation with a 6 mm × 40 mm Bard Lutonix drug-coated balloon (DCB)
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OCT post-IVL/DCB showing minimal additional lumen gain and stent expansion post- DCB—
most gain from IVL
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Final angiogram post-IVL/DCB demonstrating excellent stent expansion after IVL/DCB
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Case 9.3 Calcified Superior Mesenteric Artery Stenosis

 

Baseline angiogram showing celiac occlusion, patent iliac, IMA stents, and patent ostial SMA 
stent with proximal SMA calcified stenosis
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Selective SMA angiogram demonstrating patent ostial SMA stent with calcified proximal stenosis
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Intravascular ultrasound of the SMA
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IVUS image showing circumferential severe calcification with high grade cross sectional stenosis

 

IVL SMA 5.0 mm × 60 mm balloon
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Angiogram post-IVL showing good lumen expansion
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4.5 mm × 30, 5.0 mm × 15 mm Onyx drug-eluting stents after IVL
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IVUS post-stenting
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IVUS image post-IVL/stenting showing full stent apposition and expansion

 

Final angiogram post-IVL/stenting
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Case 9.4 Calcified Aorto-Iliac Occlusions

 

Baseline angiogram showing distal aortic occlusion with dense calcified common iliac artery 
occlusions
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Angiography after obtaining retrograde right CFA access
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Angiography after obtaining retrograde left CFA access
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Right iliac occlusion crossed antegrade, wire then exteriorized
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Upsized to 7F sheaths, pre-dilated with 5 mm balloons
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Kissing inflations of distal aorta with two 7 mm × 60 mm Shockwave balloons
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Kissing inflations of proximal common iliac arteries with two 7 mm × 60 mm Shockwave balloons
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Angiogram post-IVL showing restoration of antegrade flow
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Final angiogram after post-dilation with 8 mm balloons
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Case 9.5 IVL to Treat Stent Underexpansion

 

Baseline angiogram showing eccentric calcified iliac stenosis

A. J. Mintz and P. A. Soukas



179

 

Significant residual stenosis post-stenting
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IVL of iliac ISR with 7 mm × 60 mm Shockwave balloon
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Successful stent expansion post-IVL
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Case 9.6 IVL to Treat Stent Underexpansion

 

Baseline angiogram showing high-grade calcified CFA stenosis
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IVL CFA with 7 mm × 60 mm Shockwave Medical balloon
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Angiogram after IVL shows full vessel expansion
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DCB CFA with 7 mm × 60 mm
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Final angiogram post-IVL/DCB
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Case 9.7 IVL to Treat a Heavily Calcified Popliteal Artery “No-Stent Zone” 
Stenosis

 

Baseline angiogram showing heavily calcified popliteal artery stenosis
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Fluoroscopy demonstrating severe calcification pre-inflation of IVL balloon
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IVL of proximal popliteal stenosis with 6 mm × 60 mm Shockwave balloon

 

IVL of behind knee popliteal with same balloon
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Angiogram post-IVL

 

IVL popliteal artery with 6.5 mm × 60 mm Shockwave balloon
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Angiogram post-IVL showing excellent vessel expansion

 

DCB of the popliteal artery with 7 mm × 80 mm IN.PACT balloon
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Final angiogram showing excellent expansion without dissection
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