
World Journal of 
Cardiology
World J Cardiol  2018 November 26; 10(11): 191-249

Published by Baishideng Publishing Group Inc

ISSN 1949-8462 (online)



 

World Journal of 
CardiologyW J C

Contents Monthly  Volume 10  Number 11  November 26, 2018

IWJC|www.wjgnet.com November 26, 2018|Volume 10|Issue 11|

           EDITORIAL
191	 Thin and crush: The new mantra in left main stenting?

Rigatelli G, Zuin M, Dash D

196	 Revisiting endovascular treatment in below-the-knee disease. Are drug-eluting stents the best option?

Spiliopoulos S, Kitrou PM, Brountzos EN

201	 Coronary spasm: It’s common, but it’s still unsolved

Teragawa H, Oshita C, Ueda T

           REVIEW
210	 Clinical applications of feature-tracking cardiac magnetic resonance imaging

Muser D, Castro SA, Santangeli P, Nucifora G

           ORIGINAL ARTICLE

Clinical Trials Study

222	 Safety and efficacy of frequency-domain optical coherence tomography in evaluating and treating 

intermediate coronary lesions

Khurwolah MR, Meng HY, Wang YS, Wang LS, Kong XQ

Observational Study

234	 Incidence and risk factors for potentially suboptimal serum concentrations of vancomycin during cardiac 

surgery

Cotogni P, Barbero C, Rinaldi M

           META-ANALYSIS
242	 Surgical left atrial appendage occlusion during cardiac surgery: A systematic review and meta-analysis

Atti V, Anantha-Narayanan M, Turagam MT, Koerber S, Rao S, Viles-Gonzalez JF, Suri RM, Velagapudi P, Lakkireddy D, 

Benditt DG



Contents
World Journal of Cardiology

Volume 10  Number 11  November 26, 2018

EDITORS FOR 
THIS ISSUE

Responsible Assistant Editor: Xiang Li                            Responsible Science Editor: Ying Dou
Responsible Electronic Editor: Yun-XiaoJian Wu    
Proofing Editor-in-Chief: Lian-Sheng Ma

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
November 26, 2018

COPYRIGHT
© 2018 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

NAME OF JOURNAL 
World Journal of  Cardiology

ISSN
ISSN 1949-8462 (online)

LAUNCH DATE
December 31, 2009

FREQUENCY
Monthly

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

EDITORIAL OFFICE
Jin-Lei Wang, Director
World Journal of  Cardiology
Baishideng Publishing Group Inc

Editorial Board Member of World Journal of Cardiology, Rodrigo Bagur, FAHA, MD, 
PhD, Assistant Professor, Attending Doctor, Division of Cardiology, London Health 
Sciences Centre, Department of Medicine, Western University, ON N6A5A5, Canada

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 (WJC) is now abstracted and indexed in Emerging Sources 
Citation Index (Web of  Science), PubMed, PubMed Central, Scopus, China National 
Knowledge Infrastructure (CNKI), and Superstar Journals Database.

INDEXING/ABSTRACTING 

Proofing Editorial Office Director: Jin-Lei Wang

November 26, 2018|Volume 10|Issue 11|



Published online: November 26, 2018

Abstract
Patients with below-the-knee arterial disease are 
primarily individuals suffering from critical limb ischemia 
(CLI), while a large percentage of these patients are 
also suffering from diabetes or chronic renal failure or 
both. Available data from randomized controlled trials 
and their meta-analysis demonstrated that the use of 
infrapopliteal drug-eluting stents (DES), in short- to 
medium- length lesions, obtains significantly better 
results compared to plain balloon angioplasty and bare 
metal stenting with regards to vascular restenosis, 
target lesion revascularization, wound healing and 
amputations. Nonetheless, the use of this technology in 
every-day clinical practice remains limited mainly due 
to concerns regarding the deployment of a permanent 
metallic scaffold and the possibility of valid future 
therapeutic perspectives. However, in the majority of 
the cases, these concerns are not scientifically justified. 
Large-scale, multicenter randomized controlled trials, 
investigating a significantly larger number of patients 
than those already published, would provide more solid 
evidence and consolidate the use of infrapopliteal DES 
in CLI patients. Moreover, there is still little evidence on 
whether this technology can be as effective for longer 
below-the-knee lesions, where a considerable number 
of DES is required. The development and investigation 
of new, longer balloon-expanding or perhaps self-
expanding DES could be the answer to this problem.

Key words: Critical limb ischemia; Infrapopliteal arterial 
disease; Drug-eluting stents; Peripheral arterial disease; 
Balloon angioplasty 
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(DES) remains limited in clinical practice mainly due 
to concerns regarding the deployment of a permanent 
metallic scaffold and the possibility of valid future 
therapeutic perspectives. However, these concerns 
are not scientifically justified. Large-scale, multicenter 
randomized controlled trials investigating a significantly 
larger number of patients would consolidate the use 
of infrapopliteal DES in critical limb ischemia patients. 
Moreover, there is still little evidence on whether this 
technology can be as effective for longer lesions, where 
a considerable number of DES is required. The deve
lopment and investigation of longer balloon-expanding 
or self-expanding DES could solve this problem.

Spiliopoulos S, Kitrou PM, Brountzos EN. Revisiting endovascular 
treatment in below-the-knee disease. Are drug-eluting stents the 
best option? World J Cardiol 2018; 10(11): 196-200  Available 
from: URL: http://www.wjgnet.com/1949-8462/full/v10/i11/196.
htm  DOI: http://dx.doi.org/10.4330/wjc.v10.i11.196

INTRODUCTION
Patients with below-the-knee (BTK) arterial disease are 
mainly suffering from critical limb ischemia (CLI), the 
malignant expression of peripheral arterial disease[1]. 
Additionally, a large percentage of CLI patients with 
BTK disease are suffering from diabetes or chronic renal 
failure or both[2]. Specifically, patients with diabetes 
and CLI should undergo prompt revascularization, 
as the 5-year survival rate in such patients has been 
reported to be as low as 25%, while diabetes has been 
correlated with increased risk of limb amputation and 
repeat revascularization procedures[2]. These funda
mental characteristics of BTK disease demarcate the 
therapeutic approach. More specifically, CLI sets the 
goal of treatment, which is limb salvage, rather than 
increasing walking distance, as in cases of intermittent 
claudication. Limb salvage is strongly related to direct, 
immediate and acute flow restoration to the foot, also 
described as immediate lumen gain. 

The traditional endovascular treatment algorithm 
suggests the use of balloon angioplasty or bare metal 
stenting (BMS) as a bail-out option in cases of residual 
stenosis or flow-limiting dissection. However, diabetes 
and chronic renal failure contribute to the formation of 
an aggressive, hard, atherosclerotic plaque with marked 
calcifications that are resistant to balloon dilation, 
reducing the possibility of achieving an adequate acute 
luminal gain with the use of plain balloon angiopla
sty[2]. Therefore, in this specific population, the use of 
stents is, in many occasions, mandatory to obtain an 
acceptable immediate outcome. As outcomes of BMS in 
infrapopliteal arteries have been similar to those attained 
by balloon angioplasty and because short-term patency 
was not warranted, several studies, including multicenter 
randomized controlled trials (RCTs), investigated the 
use of infrapopliteal drug-eluting stents (DES) and the 

evidence in favor of this technology, which is widely used 
in coronary disease, began to accumulate[3,4]. 

As a result, a significant volume of high-level evidence 
supporting the safety and effectiveness of infrapopli
teal DES has emerged in the literature, motivating the 
Trans-Atlantic Society Consensus Ⅱ update to endorse 
the use of DES in the treatment algorithm of CLI 
and establish endovascular treatment as a valid and 
successful alternative to surgery. Notably, the specific 
consensus document supports the use of DES in short-
length infrapopliteal lesions[1]. The endovascular devices 
currently available for the treatment of infrapopliteal 
arterial disease are summarized in Table 1.

In a 2013 meta-analysis of five RCTs (611 patients), 
Fusaro et al[5] found that infrapopliteal DES use sig
nificantly decreased major amputations and reinter
ventions compared to plain balloon angioplasty or BMS.

In a recent network meta-analysis of 16 RCTs (1805 
patients), Katsanos et al[6] demonstrated that both 
DES and drug-coated balloons (DCBs) had significantly 
better results compared to plain balloon angioplasty and 
BMS with regards to vascular restenosis, target lesion 
revascularization and wound healing. Moreover, DES 
had also significantly better results when compared with 
DCB for the most important, strong clinical endpoint of 
amputations. The Infrapopliteal Drug-Eluting Angioplasty 
Versus Stenting (commonly known as IDEAS) trial 
by Siablis et al[7] is the only study so far that directly 
compares these state-of-the-art technologies in BTK 
disease. Despite the fact that DES demonstrated 
significantly less binary restenosis at six months follow-
up, late lumen loss was similar between the two tech
nologies. An in-depth analysis revealed that this was 
attributed to the superior acute luminal gain obtained by 
DES compared to balloon dilation. In the case of small-
caliber BTK arteries, even a few millimeters of initial gain 
are significant, as a larger initial vessel diameter requires 
superior volume of hyperplasia to reach the critical point 
of clinically significant restenosis. Therefore, the current 
data demonstrate the superiority of DES technology for 
the management of BTK disease (Table 2). Nonetheless, 
the penetration of this technology in everyday clinical 
practice has been poorer than expected, due to several 
issues that remain to be addressed.

First of all, the implementation of a permanent 
metallic scaffold in such small-caliber vessels as the 
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Table 1  Endovascular devices for infrapopliteal arterial 
disease

Balloon angioplasty
Bare metal stents (balloon- or self-expandable)
Drug-eluting stents
Bioabsorbable stents
Bioabsorbable drug-eluting stents
Drug-coated balloons
Drug-infusion devices 
Atherectomy devices
Lithotripsy



tibial arteries raises the issue of whether an occlusion 
would be re-accessible. Spiliopoulos et al[8] performed a 
retrospective analysis on the recanalization of occluded 
DES in BTK vessels. Within a period of seven years, 
a total 367 patients were treated with infrapopliteal 
DES and the re-occlusion rate was 11.4%. Notably, 
the success rate of endovascular recanalization of DES 
occlusions was 90.7% (49/54 cases), while endovascular 
recanalization was rarely technically demanding. Failure 
to recanalize the occluded stent(s) was associated with 
tandem popliteal stent occlusion and stent fractures. This 
concern of fracture or deformation that compromises 
patency and re-intervention options has been addressed 
in another retrospective analysis by Karnabatidis et al[9] 
in which the incidence and clinical implications of DES 
fracture was evaluated. In 63 CLI patients and 191 
lesions, 369 stents were deployed. The follow-up period 
was 15 ± 11 mo. Only one (0.3%) severe stent fracture 
and eleven (3.0%) stent compressions were noted. 
The authors concluded that stent fracture or severe 
compression is rare and occurs in specific anatomical 
locations, mainly the distal anterior tibial artery. The 
authors recommended avoiding stenting in the specific 
anatomical location, as fractures lead to patency loss 
and inability to recanalize the occlusion[9]. The cost-
effectiveness of DES was also a concern considering 
their higher price compared to plain balloon angioplasty 
and their short length, which leads to the deployment 
of a significant number of stents for the treatment of 
the characteristically long BTK lesions. This was also 
addressed in a cost-effectiveness study by Katsanos et 
al[10], where they concluded that the higher DES direct 
cost is counter-balanced by the smaller number of re-
interventions required for limb salvage. Considering 
that the price of DES has decreased, longer stents 
could further diminish the direct cost and optimize the 
cost-effectiveness of infrapopliteal DES use. Finally, 
some physicians advocate that the deployment of 
infrapopliteal DES could compromise future surgical 
options. According to the authors’ opinion, stenosed 
or occluded BTK arterial segments are not a suitable 
target for surgical reconstruction. Nevertheless, stent 
placement should always be performed with a view to 
future treatment options and should certainly respect 
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Table 2  Randomized controlled trials for infrapopliteal drug-
eluting technologies

non-diseased arterial segments that could be used for 
bypass surgery.

DCBs have been successfully used for the treatment 
of superficial femoral artery lesions and granted them
selves an established role in the treatment algorithm, 
while there is already increasing evidence for their role 
in the treatment of dysfunctional dialysis access[11-16]. 
The use of this technology transformed treatment into 
a two-step procedure, with an initial step of mechanical 
treatment required to treat the immediate problem 
of vascular stenosis, while DCBs are implemented to 
slow down the process of restenosis using the cytotoxic 
drug paclitaxel. Several up-to-date tools are available in 
both the superficial femoral artery and dialysis access 
to perform vessel preparation[17,18]. However, in BTK 
vascular disease, the evidence supporting the use of DCB 
is rather controversial, as two large multicenter RCTs 
studies have failed to demonstrate the superiority of 
these devices over standard percutaneous transluminal 
angioplasty[19]. It is the authors’ opinion that this dis
advantage in BTK vessels is due to the deficient initial 
treatment vessel preparation step, which is not required 
when using balloon-expandable DES. Hence, it remains 
to be tested whether new technologies dedicated to 
vessel preparation and minimization of dissection will 
improve outcomes of infrapopliteal DCB angioplasty.

To conclude, although available data support the use 
of infrapopliteal DES for short- to medium-length lesions, 
the use of this technology in everyday clinical practice 
remains limited, mainly due to concerns regarding 
the deployment of a permanent metallic scaffold and 
the possibility of valid future therapeutic perspectives. 
However, in the majority of the cases, these concerns 
are not scientifically justified. Large-scale, multicenter 
RCTs investigating a significantly larger number of 
patients than those already published would provide solid 
evidence and would strengthen the use of infrapopliteal 
DES in CLI patients. Moreover, there is still little evidence 
on whether this technology can be as effective for longer 
BTK lesions, where a considerable number of DES is 
required[20,21]. The development and investigation of new, 
longer balloon-expanding or perhaps self-expanding DES 
could be the answer to this problem.
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