
World Journal of 
Cardiology
World J Cardiol  2017 August 26; 9(8): 640-714

Published by Baishideng Publishing Group Inc

ISSN 1949-8462 (online)



 

World Journal of 
CardiologyW J C

Contents Monthly  Volume 9  Number 8  August 26, 2017

IWJC|www.wjgnet.com August 26, 2017|Volume 9|Issue 8|

REVIEW
640	 Diagnosis and management challenges of in-stent restenosis in coronary arteries 

Alraies MC, Darmoch F, Tummala R, Waksman R

652	 Cardiovascular involvement in celiac disease

Ciaccio EJ, Lewis SK, Biviano AB, Iyer V, Garan H, Green PH

MINIREVIEWS
667	 Is there evidence for statins in the treatment of aortic valve stenosis?

Akin I, Nienaber CA

ORIGINAL ARTICLE

Basic Study

673	 Interleukin-19 is cardioprotective in dominant negative cyclic adenosine monophosphate response-element 

binding protein-mediated heart failure in a sex-specific manner

Bruns DR, Ghincea AR, Ghincea CV, Azuma YT, Watson PA, Autieri MV, Walker LA

Case Control Study

685	 Effects of hypertonic saline solution on body weight and serum creatinine in patients with acute 

decompensated heart failure

Lafrenière G, Béliveau P, Bégin JY, Simonyan D, Côté S, Gaudreault V, Israeli Z, Lavi S, Bagur R

Observational Study

693	 Estimating pressure gradients by auscultation: How technology (echocardiography) can help improve 

clinical skills

Kadle RL, Phoon CKL

702	 Coronary angiography findings in cardiac arrest patients with non-diagnostic post-resuscitation 

electrocardiogram: A comparison of shockable and non-shockable initial rhythms

Martínez-Losas P, Salinas P, Ferrera C, Nogales-Romo MT, Noriega F, Del Trigo M, Núñez-Gil IJ, Nombela-Franco L, 

Gonzalo N, Jiménez-Quevedo P, Escaned J, Fernández-Ortiz A, Macaya C, Viana-Tejedor A

CASE REPORT

710	 Very late bioresorbable scaffold thrombosis and reoccurrence of dissection two years later chronic total 

occlusion recanalization of the left anterior descending artery

Di Serafino L, Cirillo P, Niglio T, Borgia F, Trimarco B, Esposito G, Stabile E



Contents
World Journal of Cardiology

Volume 9  Number 8  August 26, 2017

EDITORS FOR 
THIS ISSUE

Responsible Assistant Editor: Xiang Li                            Responsible Science Editor: Fang-Fang Ji 
Responsible Electronic Editor: Ya-Jing Lu    
Proofing Editor-in-Chief: Lian-Sheng Ma

sity of  California, Irvine, CA 92629, United States

EDITORIAL BOARD MEMBERS
All editorial board members resources online at http://
www.wjgnet.com/1949-8462/editorialboard.htm

EDITORIAL OFFICE
Xiu-Xia Song, Director
World Journal of  Cardiology
Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501, Pleasanton, CA 94588, USA
Telephone: +1-925-2238242
Fax: +1-925-2238243
E-mail: editorialoffice@wjgnet.com
Help Desk: http://www.f6publishing.com/helpdesk
http://www.wjgnet.com

PUBLISHER
Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501, 
Pleasanton, CA 94588, USA
Telephone: +1-925-2238242
Fax: +1-925-2238243
E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.f6publishing.com/helpdesk
http://www.wjgnet.com

PUBLICATION DATE
August 26, 2017

COPYRIGHT
© 2017 Baishideng Publishing Group Inc. Articles 
published by this Open-Access journal are distributed 
under the terms of  the Creative Commons Attribution 
Non-commercial License, which permits use, distribution, 
and reproduction in any medium, provided the original 
work is properly cited, the use is non commercial and is 
otherwise in compliance with the license.

SPECIAL STATEMENT 
All articles published in journals owned by the Baishideng 
Publishing Group (BPG) represent the views and 
opinions of their authors, and not the views, opinions or 
policies of  the BPG, except where otherwise explicitly 
indicated.

INSTRUCTIONS TO AUTHORS
http://www.wjgnet.com/bpg/gerinfo/204

ONLINE SUBMISSION 
http://www.f6publishing.com

IIWJC|www.wjgnet.com

ABOUT COVER

AIM AND SCOPE

FLYLEAF

NAME OF JOURNAL 
World Journal of  Cardiology

ISSN
ISSN 1949-8462 (online)

LAUNCH DATE
December 31, 2009

FREQUENCY
Monthly

EDITORS-IN-CHIEF
Jian-Jun Li, MD, PhD, Professor, Center for Coro-
nary Artery Disease, Fu Wai Cardiovascular Hospital, 
Chinese Academy of  Medical Science, Beijing 100037, 
China

Giuseppe De Luca, PhD, Assistant Professor, De-
partment of  Cardiology, Piedmont University, Novara 
28100, Italy

Nathan D Wong, FACC, FAHA, PhD, Director, 
Professor, Heart Disease Prevention Program, Divi-
sion of  Cardiology, Department of  Medicine, Univer-

Editorial Board Member of World Journal of Cardiology , Bahri Akdeniz, MD, 
Professor, Department of Cardiology, Dokuz Eylul University, 35340 Izmir, 
Turkey

World Journal of  Cardiology (World J Cardiol, WJC, online ISSN 1949-8462, DOI: 10.4330) 
is a peer-reviewed open access journal that aims to guide clinical practice and improve 
diagnostic and therapeutic skills of  clinicians.
    WJC covers topics concerning arrhythmia, heart failure, vascular disease, stroke, 
hypertension, prevention and epidemiology, dyslipidemia and metabolic disorders, 
cardiac imaging, pediatrics, nursing, and health promotion. Priority publication will 
be given to articles concerning diagnosis and treatment of  cardiology diseases. The 
following aspects are covered: Clinical diagnosis, laboratory diagnosis, differential 
diagnosis, imaging tests, pathological diagnosis, molecular biological diagnosis, 
immunological diagnosis, genetic diagnosis, functional diagnostics, and physical 
diagnosis; and comprehensive therapy, drug therapy, surgical therapy, interventional 
treatment, minimally invasive therapy, and robot-assisted therapy. 
    We encourage authors to submit their manuscripts to WJC. We will give priority to 
manuscripts that are supported by major national and international foundations and 
those that are of  great basic and clinical significance.

World Journal of  Cardiology is now indexed in Emerging Sources Citation Index (Web of
Science), PubMed, and PubMed Central.

I-IV	 Editorial Board

INDEXING/ABSTRACTING 

Proofing Editorial Office Director: Jin-Lei Wang

August 26, 2017|Volume 9|Issue 8|



Very late bioresorbable scaffold thrombosis and 
reoccurrence of dissection two years later chronic total 
occlusion recanalization of the left anterior descending 
artery

Luigi Di Serafino, Plinio Cirillo, Tullio Niglio, Francesco Borgia, Bruno Trimarco, Giovanni Esposito, 
Eugenio Stabile

Luigi Di Serafino, Plinio Cirillo, Tullio Niglio, Francesco 
Borgia, Bruno Trimarco, Giovanni Esposito, Eugenio Stabile, 
Division of Cardiology, Department of Advanced Biomedical 
Sciences, University of Naples “Federico II”, 80131 Naples, Italy

Author contributions: All authors have participated in the 
work, have reviewed and agree with the content of the article; 
in particular, Di Serafino L and Cirillo P performed the last 
interventional procedure; Di Serafino L, Cirillo P and Stabile E 
wrote the manuscript; Niglio T and Borgia F collected the data; 
Di Serafino L, Cirillo P, Esposito G and Stabile E drafted the 
manuscript; all authors critically revised the manuscript and gave 
final approval.

Institutional review board statement: This case report 
conforms to the ethical standards of our institution.

Informed consent statement: The patient involved in this 
study gave his verbal informed consent authorizing use of his 
protected health information.

Conflict-of-interest statement: All the authors have no conflicts 
of interests to declare.

Open-Access: This article is an open-access article which was 
selected by an in-house editor and fully peer-reviewed by external 
reviewers. It is distributed in accordance with the Creative 
Commons Attribution Non Commercial (CC BY-NC 4.0) license, 
which permits others to distribute, remix, adapt, build upon this 
work non-commercially, and license their derivative works on 
different terms, provided the original work is properly cited and 
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Manuscript source: Invited manuscript

Correspondence to: Plinio Cirillo, MD, PhD, Associate 
Professor of Cardiology, Division of Cardiology, Department of 
Advanced Biomedical Sciences, University of Naples “Federico 
II”, via Sergio Pansini, 5, 80131 Naples, Italy. pcirillo@unina.it

Telephone: +39-81-7462235
Fax: +39-81-7462235

Received: January 26, 2017  
Peer-review started: February 7, 2017
First decision: May 11, 2017
Revised: May 22, 2017 
Accepted: June 19, 2017
Article in press: July 17, 2017
Published online: August 26, 2017 

Abstract 
We describe the case of a patient presenting with ST-
segment elevation myocardial infarction due to very 
late scaffold thrombosis. The patient was already 
admitted for an elective percutaneous recanalization of 
a chronically occluded left anterior descending artery 
(LAD). The procedure was performed according the sub-
intimal tracking and re-entry (STAR) technique with 4 
bioresorbable vascular scaffolds implantation. However, 
even though the coronary flow was preserved at the 
end of the procedure, the dissected segment was only 
partially sealed at the distal segment of the LAD. After 
18 mo of regular assumption, dual antiplatelet therapy 
was discontinued for 10 mo before his presentation at 
the emergency room. This is the first reported case of a 
very late scaffold thrombosis after coronary chronic total 
occlusion (CTO) recanalization performed according to 
the STAR technique. This case raises concerns about the 
risk of very late scaffold thrombosis after complex CTO 
revascularization.

Key words: Bioresorbable vascular scaffolds; Scaffold 
dismantling; Scaffold thrombosis
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Core tip: We describe a case of a 53-year-old male 
patient who was admitted with anterior ST-elevation 
myocardial infarction 28 mo after elective percutaneous 
revascularization of a chronically occluded left anterior 
descending (LAD) threated with 4 bioresorbable vas
cular scaffolds (BVS) in order to seal a long flow limi
ting dissection after sub-intimal tracking and re-entry 
technique. Coronary angiography showed a large 
thrombus at the proximal segment of the proximal BVS 
and a long dissection was evident from mid to distal LAD. 
In this case, the progressive reduction of both scaffolds 
radial strength and structure dismantling might have 
been responsible for both intraluminal thrombosis and 
reoccurrence of vessel dissection. 

Di Serafino L, Cirillo P, Niglio T, Borgia F, Trimarco B, Esposito 
G, Stabile E. Very late bioresorbable scaffold thrombosis and 
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Cardiol 2017; 9(8): 710-714  Available from: URL: http://www.
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INTRODUCTION
Bioresorbable vascular scaffolds (BVS) represents the 
latest revolution in the field of interventional cardiology. 
Providing temporary scaffolding and disappearing few 
years later, BVS results particularly appealing for the 
treatment of long segments of coronary arteries such 
as it usually occurs for percutaneous revascularization 
(PCI) of chronic total occlusions (CTO). However, 
limited data are available about the long-term efficacy 
of BVS in this particular setting. Herein we report 
a case of a very late scaffold thrombosis after CTO 
revascularization.

CASE REPORT
A 53-year-old male patient, with hypertension and 
dyslipidemia, presented with anterior ST-elevation 
myocardial infarction, 28 mo after elective percutaneous 
coronary intervention (PCI) of the chronically occluded 
left anterior descending artery (LAD), with implantation 
of 4 marker-to-marker bioresorbable vascular scaffolds 
(BVS, Absorb Abbott Vascular, Abbott Park, Illinois), 
performed in another cath-lab. BVS implantation 
followed chronic total occlusion (CTO) recanalization 
unintentionally performed according the subintimal 
tracking and re-entry (STAR) technique. The dissected 
segment was only partially sealed up to the distal 
segment of the LAD (Figure 1). The patient completed 
18 mo of dual antiplatelet therapy (DAPT) 10 mo 
before his presentation at the emergency room. The 

index coronary angiography showed a large thrombus 
at the proximal segment of the proximal BVS followed 
by a long dissection up to the very distal LAD segment 
(Figure 2). Thrombus aspiration and proximal drug 
eluting stent (DES) implantation was performed, while 
medical treatment was suggested for the distal chronic 
dissection (Figure 3). DAPT with ASA and Ticagrelor was 
finally resumed and clinical follow up planned. 

DISCUSSION
To the best of our knowledge, this is the first clinical 
case reporting on a very late scaffold thrombosis 
and reoccurrence of coronary dissection after PCI 
of a chronic coronary total occlusion. Since neither 
optical coherence tomography (OCT) nor intravascular 
ultrasound (IVUS) were available at the time of both 
baseline and index procedures, the mechanism 
subtending the BVS failure in this particular case 
remains unknown. However, we might speculate that 
intraluminal scaffold dismantling together with scaffold 
discontinuity and restenosis during the resorption 
process, might have been responsible of thrombus 
formation at the mid-LAD, as previously described[1-3]. 
In addition, the gradual scaffold resorption process, 
together with the incomplete scaffold coverage of 
the dissected segment at the time of the CTO PCI, 
might have been responsible of incomplete dissection 
healing, with progressive expansion of the subintimal 
hematoma, resulting in a “dual lumen” coronary ar
tery[4,5]. CTOs are the most challenging coronary lesions 
for PCI, mainly because of two reasons: (1) Procedure 
related: CTO remains technically challenging, in fact 
PCI failure is reported in up to 35% of CTOs and > 
40% of CTOs are not attempted and treated either 
with medical therapy or with CABG; (2) Patient related: 
Identification of those patients for whom PCI of CTO 
does not bring any significant clinical benefit, despite 
successful revascularization, is still debatable[6]. By 
the way, the use of BVS for CTO revascularization is 
particularly appealing mainly because PCI normally 
involves long coronary segments, thereby limiting 
future surgical interventions and increasing the risk 
of late malapposition after Drug Eluting Stents (DES) 
implantation[7,8]. However, limited data are available 
about the use of BVS for PCI of CTOs. In fact, most 
of the randomized controlled trials conducted so far 
compared BVS and DES in simple or intermediate 
coronary artery stenosis, thereby the long-term efficacy 
of such new devices for percutaneous revascularization 
of complex stenosis, such as CTOs is still not clear. 
Recently, a propensity score adjusted analysis of 537 
patients undergoing to PCI of a CTO showed a trend 
toward a higher adjusted risk of ischemia-driven target 
lesion revascularization for patients undergoing to BVS 
implantation as compared with DES[9]. However, larger 
randomized studies are warrant in order to better define 
the role of BVS in CTO-PCI.
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Conclusion
This case raises concerns about the risk of very late 
scaffold thrombosis and the use of BVS in complex 
CTO-PCI, particularly when “full polymer jacket” is not 
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warranted for the entire dissected coronary segment. 
A prolonged DAPT should be encouraged while a 
complete sealing of the dissected segment should be 
considered[10].

1 2

A B

C D

Figure 1  Baseline chronic total occlusion-percutaneous 
revascularization of the left anterior descending. A and B: 
Mid-LAD occlusion with omolateral reperfusion of the distal 
segment; C: Dissected segment after CTO recanalization 
and balloon dilation (white arrows); D: Final result after four 
BVS implantation and (2) contrast staining at the distal LAD 
suggesting the presence of subintimal hematoma with the 
occlusion of the distal apical branch (1). BVS: Bioresorbable 
vascular scaffolds; LAD: Left anterior descending; CTO: Chronic 
total occlusion.

A C

B D

E

F

Figure 2  Coronary angiography of the left anterior descending at 28 mo after chronic total occlusion recanalization. A and B: Large in-scaffold thrombus at 
the proximal edge of the previously implanted BVS (C, D, white boxes), at the mid LAD (*); E and F: Dissected segment (white arrows) from the mid-LAD up to the 
distal segment, with a resulting image of a “dual lumen” LAD. LAD: Left anterior descending; BVS: Bioresorbable vascular scaffolds.
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COMMENTS
Case characteristics
A 53-year-old male patient presenting with chest pain for an anterior ST-
elevation myocardial infarction.

Clinical diagnosis
Anterior ST-elevation myocardial infarction due to very late scaffold thrombosis.

Differential diagnosis
Clinical characteristic, patient’s medical history and echocardiography were 
useful for differential diagnosis between pericarditis and aortic dissection.

Laboratory diagnosis
High sensitive Troponin-I increased together with myoglobin and creatine 
kinase-MB.

Imaging diagnosis
Definite diagnosis was possible with invasive coronary angiography which 
showed a large thrombus at the proximal segment of the proximal bioresorbable 
vascular scaffolds (BVS) followed by a long dissection up to the very distal left 
anterior descending segment.

Pathological diagnosis
In the acute setting of the coronary syndrome, no thrombus was kept for 
pathological analysis. 

Treatment
Thrombus aspiration and proximal drug eluting stent implantation was 
performed, while medical treatment was suggested for the distal chronic 
dissection.

Related reports
To our knowledge, there are only few case reports about very late scaffold 
thrombosis.

Experiences and lessons
This case raises concerns about the use of BVS in complex chronic total 
occlusion percutaneous revascularization (PCI), thereby suggesting a 
prolonged dual-antiplatelet therapy tailored according to both patients’ clinical 
characteristics and PCI procedures.

Peer-review
This case report of late thrombosis after chronic total occlusion recanalization 
with bioabsorbable scaffold is well organized.

Figure 3  Percutaneous revascularization of the left anterior descending. A and B: After coronary wire crossing, thrombus aspiration was successfully performed (*) 
and a drug eluting stent was finally implanted with good final result (C).
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