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IMAGES IN CV APPLICATIONS
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Case

A 67-year-old woman with chronic total occlusions (CTO) 
located in the proximal RCA and the mid LCx (in-stent-area) 
presented with recurrent chest pain and dyspnea for recanali-
zation evaluation (Fig. A, B). Stress Echocardiography docu-
mented viability in the inferior and lateral myocardial walls.

The revascularization strategy was determined based on 
Coronary—CT Scan that allowed validation of the supplied 
areas and the myocardial mass at risk (MMAR) for each 
artery (Synapse 3D, Fuji Film, Japan) as well as analysis 
of the particular plaque features. Surprisingly, CT revealed 
a 44.4% supply of the myocardium by the—heavily calci-
fied—LCx, whereas the RCA supplied only 8.9% of the 
myocardium (Fig. C–E). Consecutively, recanalization of 
the LCx was pursued; while the RCA should be left to OMT.

Crossing of the CTO-segment was successfully per-
formed following an antegrade wire escalation technique 
under support of Finecross Microcatheter (Terumo, Japan) 
using the Abbott-Infiltrac wire (HI-TORQUE INFIL-
TRAC™). After cap dilatation with compliant followed by 
non-compliant balloons, Optical-Coherence Tomography 
(OCT) within the CTO-segment was performed, revealing 

superficial and—most importantly—deep calcification 
(thickness: 0.7 mm; length: 9 mm; Angle: 250 degrees) 
(Fig. F).

Subsequently a differentiated OCT-based debulking strat-
egy was performed including cutting balloon angioplasty 
(WOLVERINE™, Boston Scientific, USA) against superfi-
cial calcium (Fig. G) followed by intracoronary lithoplasty 
(S-IVL; Shockwave Medical, Inc, USA) to treat the deep 
calcified vessel layers.

Finally—following the MLD—MAX (Morphology, 
Length, Diameter-Medial dissection, Apposition, Xpan-
sion)—precision-PCI-algorithm—successful PCI of the LCx 
(SMT Cruz Supraflex 3.0 × 24 mm) with excellent result 
(Figu.  H) was achieved.

This case introduces the concept of “Precision-CT(O)” 
as a novel strategy to tailor the revascularization strategy 
in complex CAD including CTO-lesion(s). By integrating 
pre-procedural CT-assessment and peri-procedural OCT-
PCI-guidance, “Precision-CT(O)” may be an option to indi-
vidualize the CTO recanalization strategy and to improve 
long-term results after CTO-PCI.

 * Youssef S. Abdelwahed 
 youssef.abdelwahed@charite.de

1 Charité – Universitätsmedizin Berlin, Berlin, Germany
2 DZHK (German Centre for Cardiovascular Research), Berlin, 

Germany
3 German Heart Center Munich, Munich, Germany
4 Berlin Institute of Health (BIH), Berlin, Germany
5 Klinikum Darmstadt GmbH, Darmstadt, Germany

http://orcid.org/0000-0002-2708-4596
http://crossmark.crossref.org/dialog/?doi=10.1007/s10554-021-02511-w&domain=pdf


1408 The International Journal of Cardiovascular Imaging (2022) 38:1407–1408

1 3

Funding Open Access funding enabled and organized by Projekt 
DEAL. No research funding regarding this paper.

Declarations 

Conflict of interest All authors report no disclosures.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 

included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

A Angiography shows CTO of the mid LCx. B Angiography shows 
the ostial RCA CTO with antegrade collateral filling. C, D CT shows 
a 44.4% supply of the myocardial volume by the LCx and a 8.9% sup-
ply by the RCA. E CT (Slab-MIP) shows the CTO in the mid LCx 
with heavy calcification in the proximal part of the CTO segment. 

(Green Arrow). F OCT shows deep calcification with an angle of 250 
degrees and thickness of 0.70 mm. G OCT shows superficial calcifi-
cation with cracks (Green arrows) after cutting balloon dilatation and 
intact deep calcification. H Final angiography of the LCx after stents 
implantation
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