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Calcified coronary lesions increase the risk
of periprocedural complications and long-
-term adverse clinical outcomes, especially in
patients with myocardial infarction.'! The gold
standard for accurate lesion assessment, espe-
cially calcium detection, is intravascular imag-
ing (optical coherence tomography [OCT], in-
travascular ultrasound [IVUS]).? The greater
arc, length, or thickness of the calcium compo-
nent on OCT or IVUS increases the likelihood
of stent underexpansion and malapposition. In
the setting of resistance of the lesion to high-
-pressure and modified balloon catheters, such
as cutting and scoring balloons, orbital and ro-
tational atherectomy is recommended in se-
lected patients.’ However, in the case of metal
stent underexpansion, rotational atherectomy
is associated with a higher risk of procedural
complications. Shockwave intravascular litho-
tripsy (S-IVL) has emerged as a new treatment
for heavily calcified coronary lesions, which is
especially useful when other treatments are
ineffective or impossible to apply.* As shown
by the following case, S-IVL is also effective
as a bailout strategy inside the implanted and
covered stents.

A 76-year-old woman with hypertension, rheu-
matoid arthritis, and hyperlipidemia without pre-
vious history of coronary artery disease was ad-
mitted to a local hospital with non-ST-segment
elevation myocardial infarction. Emergency an-
giography revealed critical stenosis in the prox-
imal segment of the left anterior descending
artery (LAD) as well as the proximal and dis-
tal segments of the left circumflex artery (LCx).
The LAD was recognized as a culprit artery and
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S-IVL for covered stent underexpansion

was successfully treated with percutaneous cor-
onary intervention (PCI). During the same pro-
cedure, unsuccessful PCI of the distal LCx with
incomplete stent deployment was performed
(FiGure 14 and 18). The patient was referred to our
center 2 days later for further treatment.

First, we decided to postdilate the unex-
panded stent with a noncompliant balloon
(3.0x15 mm) to high pressure (26 atm), ob-
taining a full expansion of the balloon. How-
ever, a control contrast injection revealed
type III perforation in the area of the implant-
ed stent (FIGURE10). Immediately, the balloon was
inflated with low pressure (6 atm) at the perfo-
ration site. Due to ineffective prolonged balloon
inflations, we successfully implanted the cov-
ered stent (Bentley InnoMed, Hechingen, Ger-
many; 3.0 x 24 mm). However, the IVUS image
showed the presence of calcium cracks in both
segments of the LCx and suboptimal stent-graft
expansion (FIGURE 10). We decided to use S-IVL
(3.0x12 mm). In total, 60 applications (at 4 atm)
in the proximal and distal LCx were delivered,
obtaining an optimal expansion of the S-IVL
balloon at 6 atm. Then, we implanted a drug-
-eluting stent (3.0 x 24 mm) in the proximal
segment of the LCx (FIGURE 1E). The optimal ef-
fect of the procedure was confirmed by IVUS
(F1GURe1F). No further complications occurred dur-
ing hospitalization.

The presented case emphasizes that a direct
use of S-IVL instead of a high-pressure non-
compliant balloon for postdilation of an under-
expanded stent has become a new standard of
care associated with a lower risk of procedural
complications.
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FIGURE1 A -an anterior-posterior caudal angiographic view before percutaneous coronary intervention (PCl): significant stenosis of the proximal left circumflex
artery (LCx) and an unexpanded stent distally, invisible on angiography; B - stent underexpansion on StentBoost-enhanced image; C - perforation of the LCx after
postdilation; D - an anterior-posterior caudal angiographic view post-PCl; E - intravascular ultrasound (IVUS) cross sections of the distal LCx after covered stent
implantation and before shockwave intravascular lithotripsy (S-IVL); F - IVUS cross-sections after S-IVL inside the covered stent

248

ARTICLE INFORMATION

CONFLICT OF INTEREST  None declared.

OPEN ACCESS This is an Open Access article distributed under the terms
of the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 In-
ternational License (CC BY-NC-ND 4.0), allowing third parties to download ar-
ticles and share them with others, provided the original work is properly cited,
not changed in any way, distributed under the same license, and used for non-
commercial purposes only. For commercial use, please contact the journal office
at kardiologiapolska@ptkardio.pl.

HOW TO CITE Iwanczyk S, Siniawski A, Panowicz M, et al. Successful intravas-
cular lithotripsy for covered stent underexpansion due to severely calcified plaque.
Kardiol Pol. 2020; 78: 247-248. doi:10.33963/KP.15119

REFERENCES

1 Zimoch WJ, Kubler P, Kosowski M, et al. Patients with acute myocardial infarc-
tion and severe target lesion calcifications undergoing percutaneous coronary in-
tervention have poor long-term prognosis. Kardiol Pol. 2017; 75: 859-867.

2 Wang X, Matsumura M, Mintz GS, et al. In vivo calcium detection by com-
paring optical coherence tomography, intravascular ultrasound, and angiogra-
phy. JACC Cardiovasc Imaging. 2017; 10: 869-879.

KARDIOLOGIA POLSKA  2020; 78 (3)

3 Dobrzycki S, Reczuch K, Legutko J, et al. Rotational atherectomy in everyday
clinical practice. Association of Cardiovascular Interventions of the Polish Society
of Cardiology (Asocjacja Interwencji Sercowo-Naczyniowych Polskiego Towarzyst-
wa Kardiologicznego — AISN PTK): expert opinion. Kardiol Pol. 2018; 76: 1576-1584.

4 Legutko J, Niewiara t, Tomala M, et al. Successful shockwave intravascular
lithotripsy for a severely calcified and undilatable left anterior descending coro-
nary artery lesion in a patient with recurrent myocardial infarction. Kardiol Pol.
2019; 77:723-725.


https://doi.org/10.5603/KP.2018.0225
https://doi.org/10.5603/KP.2018.0225
https://doi.org/10.5603/KP.2018.0225
https://doi.org/10.5603/KP.2018.0225
https://doi.org/10.33963/KP.14859
https://doi.org/10.33963/KP.14859
https://doi.org/10.33963/KP.14859
https://doi.org/10.33963/KP.14859
https://doi.org/10.5603/KP.a2017.0093
https://doi.org/10.5603/KP.a2017.0093
https://doi.org/10.5603/KP.a2017.0093
https://doi.org/10.1016/j.jcmg.2017.05.014
https://doi.org/10.1016/j.jcmg.2017.05.014
https://doi.org/10.1016/j.jcmg.2017.05.014

