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ABSTRACT

Severe coronary artery calcification remains a major obstacle to successful percutaneous coronary interven-
tion (PCI). Inadequate lesion preparation may result in poor stent deliverability, stent underexpansion, and un-
favorables clinical outcomes. Intravascular lithotripsy (IVL) has emerged as an effective calcium-modification 
strategy for heavily calcified coronary lesions. We report a two-patient case series demonstrating the use of 
the LithiX Hertz Contact Intravascular Lithotripsy (HC-IVL) system in severely calcified coronary artery disease 
after unsuccessful conventional lesion preparation. The first patient was a 78-year-old man with symptomatic 
single-vessel coronary artery disease involving a heavily calcified proximal-to-mid right coronary artery. 

A previous PCI attempt had failed because of severe lesion recoil and inability to deliver a drug-eluting stent. Fol-
lowing lesion preparation with a 3.0 × 14 mm LithiX HC-IVL balloon, two overlapping drug-eluting stents were 
successfully implanted with an excellent angiographic result. The second patient was an 85-year-old man with 
severe calcification of the proximal left anterior descending artery. Initial treatment with conventional balloon 
angioplasty failed because the lesion remained undilatable. During a staged procedure, calcium modification 
was achieved using a 3.5 × 14 mm LithiX HC-IVL balloon, allowing successful implantation of a drug-eluting stent 
with optimal final stent expansion. 	 In both patients, intravascular lithotripsy enabled effective calcium 
modification and facilitated successful stent implantation without procedural complications. These cases sug-
gest that the LithiX HC-IVL system may represent a safe and effective treatment option for heavily calcified cor-
onary lesions, particularly when conventional balloon angioplasty is insufficient. Further clinical studies are 
warranted to evaluate long-term outcomes and procedural efficacy in larger patient populations.
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Introduction
Coronary artery calcification remains one of the major challeng-

es in contemporary percutaneous coronary intervention (PCI) [1]. 
Severe calcification is associated with reduced device deliverability, 
inadequate lesion preparation, suboptimal stent expansion, increased 
risk of procedural complications, and worse long-term clinical out-
comes [2]. Failure to adequately modify calcified plaques may result 
in stent underexpansion, restenosis, and stent thrombosis. 	

Several plaque-modification techniques have been developed to ad-
dress heavily calcified coronary lesions, including cutting balloons, 
scoring balloons, rotational atherectomy, orbital atherectomy, and in-
travascular lithotripsy (IVL) [3,4]. Among the available plaque-mod-
ification strategies, the LithiX Hertz Contact (HC-IVL) system utilizes 
multiple contact points on the balloon surface to focus mechanical 
force on calcified plaque, promoting calcium fracture and improving 
lesion compliance. This mechanism facilitates stent delivery and ex-
pansion in lesions resistant to conventional balloon angioplasty. [5-
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7]. The LithiX IVL system is a novel calcium-modification platform 
designed for the treatment of heavily calcified coronary lesions [8,9].

Unlike conventional balloon angioplasty, the device incorporates 
multiple contact elements on the balloon surface that concentrate 
mechanical force at specific points of contact with the calcified plaque 
during balloon inflation [10,11]. This targeted force distribution fa-
cilitates calcium fracture and plaque modification, resulting in im-
proved lesion compliance and enhanced vessel preparation prior to 

stent implantation. By improving lesion expandability, the technology 
may facilitate stent delivery and optimal stent expansion in lesions 
that are resistant to conventional balloon angioplasty [12]. (Figures 1 
& 2) In this report, we present a two-patient case series demonstrat-
ing the successful use of the LithiX HC-IVL balloon for the treatment 
of heavily calcified coronary lesions after unsuccessful conventional 
lesion preparation. In both cases, lithotripsy enabled effective calci-
um modification and successful drug-eluting stent implantation with 
excellent angiographic results and no procedural complications.

Figure 1: LithiX IVL balloon.

Figure 2: Schematic illustration of calcium fracture induced by the LithiX balloon.
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Case Presentation
Case 1

A 78-year-old man with a history of hypertension, type 2 diabe-
tes mellitus, chronic obstructive pulmonary disease, and dyslipid-
emia was referred to our center for persistent angina despite optimal 
medical therapy. One month before admission, coronary angiography 
performed at another institution revealed severe single-vessel coro-
nary artery disease with a heavily calcified long stenosis of the prox-
imal right coronary artery (RCA). An attempt at percutaneous coro-
nary intervention was unsuccessful because of severe calcification, 
marked lesion recoil after balloon angioplasty, and inability to deliver 
a drug-eluting stent. The patient was therefore referred for advanced 
calcium-modification therapy. Because of the previous failed PCI at-
tempt and the presence of severe coronary calcification, intravascular 
lithotripsy was selected as the preferred calcium-modification strat-
egy. At presentation, the patient continued to experience exertional 
angina and dyspnea with minimal physical activity. 

Transthoracic echocardiography demonstrated preserved left 
ventricular systolic function (LVEF 57%) and moderate mitral re-
gurgitation. Repeat coronary angiography confirmed a long, severely 
calcified 80% stenosis extending from the proximal to the mid RCA, 
while non-obstructive lesions were present in the left coronary circu-
lation. PCI was performed via right radial access using a 6 Fr guiding 
catheter. A Runthrough 0.014’’ coronary guidewire was advanced dis-
tally into the RCA. Following predilation with a 2.5 × 30 mm non-com-
pliant balloon, lesion preparation was performed using a 3.0 × 14 
mm LithiX Hertz Contact intravascular lithotripsy balloon. The device 
was inflated to 5 atm. Subsequent balloon expansion demonstrated 
satisfactory lesion modification, allowing successful delivery of two 
overlapping drug-eluting stents (3.0 × 32 mm and 3.5 × 12 mm). Fi-
nal optimization was performed using a 3.5 × 18 mm non-compliant 
balloon. Final angiography demonstrated excellent stent expansion 
without residual stenosis and TIMI 3 coronary flow. No procedural 
complications occurred, and the patient was discharged on dual an-
tiplatelet therapy with significant symptomatic improvement. At fol-
low-up, the patient remained free of recurrent angina and no adverse 
cardiovascular events were reported (Figures 3-9).

Figure 3: Calcified RCA lesion in proximal to mid segment.
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Figure 4: IVUS of RCA with massive calcinosis.

Figure 5: Predilatation with NC balloon.
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Figure 6: Expansion of the LithiX IVL balloon.

Figure 7: Dissection in mid sedment due to the cracking of the calcium.
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Figure 8: Implantation of a drug-eluting stent in the zone of the calcification.

Figure 9: Final result after implantation of two stent and postdilatation.
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Case 2

An 85-year-old man with a history of arterial hypertension, dys-
lipidemia, and previous partial prostate resection presented with 
class III angina. The patient reported exertional chest pain and dys-
pnea during moderate physical activity that had progressively wors-
ened over the preceding months. Coronary angiography performed 
during a previous admission demonstrated a significant proximal left 
anterior descending artery (LAD) stenosis with massive calcification. 
Two months ago, an attempt at lesion preparation using a non-com-
pliant balloon was unsuccessful because the calcified lesion remained 
undilatable, and the patient was referred for staged calcium-modi-
fication therapy. Given the inability to adequately expand the lesion 
with conventional balloon angioplasty during the initial procedure, a 
staged PCI using intravascular lithotripsy was planned. On readmis-
sion, the patient remained symptomatic despite medical therapy. Re-
peat coronary angiography confirmed a critical (90%) proximal LAD 
stenosis with severe calcification, while the remaining coronary ar-

teries showed no significant obstructive disease. PCI was performed 
via radial access using a 6 Fr XB 3.5 guiding catheter. 

A Runthrough 0.014’’ coronary guidewire was advanced distally 
into distal LAD. Initial lesion preparation was attempted with a 2.5 × 
15 mm non-compliant balloon, followed by intravascular lithotripsy 
using a 3.5 × 14 mm LithiX HC-IVL balloon. The balloon was inflated 
to 5 atm and subsequently expanded to 18 atm, resulting in effective 
calcium modification and improved lesion compliance. Following lith-
otripsy, a 3.5 × 40 mm drug-eluting stent was successfully implanted 
from the proximal to the mid LAD. Final optimization was performed 
with a 3.75 × 18 mm non-compliant balloon. Completion angiography 
demonstrated excellent stent expansion without residual stenosis 
and restoration of TIMI 3 coronary flow. No procedural complications 
occurred. The patient was discharged in stable clinical condition on 
dual antiplatelet therapy with complete resolution of procedural isch-
emia. At follow-up, the patient reported significant symptomatic im-
provement without recurrent angina or major adverse cardiovascular 
events (Figures 10-14).

Figure 10: Calcified stenosis in proximal LAD.

https://dx.doi.org/10.26717/BJSTR.2026.66.010281


Copyright@ :  Denis Nikolov | Biomed J Sci & Tech Res | BJSTR.MS.ID.010281.

Volume 66- Issue 1 DOI: 10.26717/BJSTR.2026.66.010281

58233

Figure 11: Dilatation with the Lithix IVL balloon.

Figure 12: Full expansion of the LithiX balloon, which cracked the calcium.
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Figure 13: Implantation of one stent (DES).

Figure 14: Final result after postdilatation.
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Conclusion
Severely calcified coronary lesions remain one of the most chal-

lenging scenarios in contemporary percutaneous coronary interven-
tions. Inadequate lesion preparation may result in unsuccessful stent 
delivery, stent underexpansion, and suboptimal procedural outcomes. 
In this two-patient case series, the LithiX Hertz Contact intravascular 
lithotripsy system enabled effective modification of heavily calcified 
coronary plaques that had previously proven resistant to convention-
al balloon angioplasty. In both patients, lithotripsy improved lesion 
compliance and facilitated successful implantation of drug-eluting 
stents with excellent angiographic results and TIMI 3 flow. No pro-
cedural complications were observed, and both patients experienced 
significant symptomatic improvement following revascularization. 
These cases suggest that the LithiX HC-IVL system may represent a 
safe and effective option for the treatment of complex calcified cor-
onary lesions, particularly when conventional lesion preparation 
techniques are unsuccessful. Further studies involving larger patient 
populations and longer follow-up periods are required to confirm the 
safety, efficacy, and long-term clinical outcomes associated with this 
novel intravascular lithotripsy platform.
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