
World Journal of 
Cardiology
World J Cardiol  2017 December 26; 9(12): 813-857

Published by Baishideng Publishing Group Inc

ISSN 1949-8462 (online)



 

World Journal of 
CardiologyW J C

Contents Monthly  Volume 9  Number 12  December 26, 2017

IWJC|www.wjgnet.com December 26, 2017|Volume 9|Issue 12|

ORIGINAL ARTICLE

Clinical Trials Study

813	 Delineation of epicardial stenosis in patients with microvascular disease using pressure drop coefficient: A 

pilot outcome study

Hebbar UU, Effat MA, Peelukhana SV, Arif I, Banerjee RK

Observational Study

822	 Endothelin-1 activation in pediatric patients undergoing surgical coarctation of the aorta repair

Frank BS, Urban TT, Tong S, Cassidy C, Mitchell MB, Nichols CS, Davidson JA

META-ANALYSIS
830	 Erythropoietin therapy after out-of-hospital cardiac arrest: A systematic review and meta-analysis

Chaudhary R, Garg J, Krishnamoorthy P, Bliden K, Shah N, Agarwal N, Gupta R, Sharma A, Kern KB, Patel NC, Gurbel P

CASE REPORT
838	 Artefactual angulated lesion on angiography: A case report and review of literature

Edroos SA, Sayer JW

842	 Successful recanalization of long femoro-crural occlusive disease after failed bypass surgery

Korosoglou G, Eisele T, Raupp D, Eisenbach C, Giusca S

848	 Transposition of the great arteries - a phenotype associated with 16p11.2 duplications?

Karunanithi Z, Vestergaard EM, Lauridsen MH

LETTERS TO THE EDITOR
853	 Transcatheter aortic valve implantation operators - get involved in imaging!

Brinkert M, Toggweiler S



Contents
World Journal of Cardiology

Volume 9  Number 12  December 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
December 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, Dr. Howard S Weber, MD,  
Professor, Pediatric Cardiology, Penn State Hershey Childrens Hospital, Hershey, PA 
17033, United States

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: Xiu-Xia Song

December 26, 2017|Volume 9|Issue 12|



Transcatheter aortic valve implantation operators - get 
involved in imaging!

Miriam Brinkert, Stefan Toggweiler

Miriam Brinkert, Stefan Toggweiler, Heart Center Lucerne, 
Luzerner Kantonsspital, Lucerne 6000, Switzerland

ORCID number: Miriam Brinkert (0000-0001-6571-0423); 
Stefan Toggweiler (0000-0002-7860-0298).

Author contributions: Brinkert M and Toggweiler S wrote this 
letter.

Conflict-of-interest statement: Stefan Toggweiler is a consultant 
to Boston Scientific and NVT and has received honoraria from 
Symetis/Boston Scientific, NVT, Edwards Lifesciences, and 
Medtronic Inc. Miriam Brinkert declares no conflicts of interest.

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: Stefan Toggweiler, MD, Heart Center 
Lucerne, Luzerner Kantonsspital, Spitalstrasse 16, Lucerne 6000, 
Switzerland. stefan.toggweiler@luks.ch
Telephone: +41-41-2052146
Fax: +41-41-2052149

Received: September 11, 2017  
Peer-review started: September 12, 2017  
First decision: September 25, 2017  
Revised: October 21, 2017 
Accepted: November 8, 2017
Article in press: November 8, 2017
Published online: December 26, 2017 

Abstract
Pre-procedural planning is the key element of trans

catheter aortic valve implantation (TAVI). Multislice 
computed tomography of the chest, abdomen and pelvis 
with the ability to perform a 3-dimensional reconstruction 
has become the cornerstone of pre-procedural planning. 
We would like to encourage TAVI operators (interventional 
cardiologist and surgeons) to get involved in imaging. All 
TAVI operators should know how to assess the annulus, 
the annular root, and the iliofemoral access. We strongly 
believe that this will improve outcomes of this evolving 
procedure.

Key words: Aortic stenosis; Transcatheter aortic valve 
implantation; Transcatheter aortic valve replacement; 
Imaging; Computed tomography

© The Author(s) 2017. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: We have noticed that only a minority of inter
ventional cardiologists and cardiac surgeons routinely look 
at their patients MDCTs and know how to perform a three 
dimensional multiplanar reconstruction. With this editorial, 
we would like to encourage all transcatheter aortic valve 
implantation (TAVI) operators to get involved in cardiac 
imaging. We do believe that this will improve outcomes. 
In case a complication occurs, TAVI operators will be 
more likely to understand the nature of the complication 
and learn from it. And this again will lead to improved 
outcomes in future.

Brinkert M, Toggweiler S. Transcatheter aortic valve implantation 
operators - get involved in imaging! World J Cardiol 2017; 9(12): 
853-857  Available from: URL: http://www.wjgnet.com/1949-8462/
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TO THE EDITOR
Transcatheter aortic valve implantation (TAVI) is now 
routinely performed in inoperable, high-risk, and 
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intermediate risk patients with low mortality- and 
complication rates[1,2]. Some of the key elements contri
buting to these impressive results are pre-procedural 
patient evaluation by the multidisciplinary HeartTeam, 
and pre-procedural imaging[3,4]. 

The important role of multislice computed tomo
graphy (MSCT). MSCT of the chest, abdomen and pelvis 
with 3-dimensional reconstruction has become the 
cornerstone of pre-procedural planning. MSCT is now 
routinely performed to assess the aortic annulus, the 
distance between the aortic annulus and the coronary 
ostia and the suitability for the transfemoral access[3,5]. 
Nowadays matured post-processing imaging software 
is widely available to perform these measurements 
automatically and create standardized reports[6]. How
ever, automatic measurements may not include the 
degree and distribution of calcification and may not 
take into account all aspects of the anatomy. Most of 
the TAVI operators rely on such reports or on numbers 
and measurements reported by the radiologist[7-9]. 
Therefore, we would like to encourage all TAVI operators 
to get involved in imaging and learn how to perform a 
3-dimensional multiplanar reconstruction. 

Choosing the valve type and size. It has been shown 
that left ventricular outflow tract (LVOT) calcification is 
associated with an increased risk for annular rupture 
during TAVI with balloon-expandable prostheses[10]. 
Extensive calcifications at the native aortic valve may 
increase the risk for paravalvular regurgitation or need 
for a permanent pacemaker[11,12]. As an interventional 

cardiologist or cardiac surgeon, we can easily perform 
multiplanar reconstructions of the aortic annulus not 
only to measure the dimensions of the annulus but also 
to get an impression of the distribution of calcification 
of the valve leaflets and the LVOT (Figure 1)[13]. Based 
on all information including the annular perimeter, area, 
distribution of calcification and anatomy of the aortic 
root, valve type and size can be chosen more specifically 
as part of a patient tailored therapy (Figure 2).

Assessment of the coronary artery height. The 
“Instructions for use” of different valves include specific 
recommendations for the minimal coronary artery height. 
However, the risk for coronary obstruction is greatly 
increased in patients with bulky atheroma or calcifications 
at the tip of the leaflets, a smaller sinus of valsalva 
diameter, narrow sinotubular junction and different pa
tient characteristics like female gender or patients with 
previous surgical bioprosthesis[14]. Measuring the coronary 
artery height with MSCT is a great screening tool, but 
‘”virtual implantation” by the operator comparing the 
length of the leaflets with the distance between annulus 
and coronary ostia and also assessing the distribution 
of calcifications may allow much better risk stratification 
(Figure 3). Radial strength depends largely on the valve 
type. Whereas the widely used balloon-expandable 
valves consist of cobalt chromium, self-expanding valves 
are composed of nitinol thus applying less radial force 
to the tissue[14]. Accordingly, a self-expandable and 
retrievable valve might be preferable in patients at risk 
for coronary obstruction. Moreover, in case of borderline 
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Figure 1  Example of a multiplanar reconstruction of the aortic annulus. A and B: Double-oblique MSCT images at the basal insertion of the calcified native 
cusps; C: Double-oblique reconstruction at the level of the aortic annulus. The aortic valve leaflets are just barely visible at the level of the ventriculoarterial junction; D: 
Measurement of the short and long diameter at the level of the aortic annulus. MSCT: Multislice computed tomography.

L = 27.14 mm
Angle = -89.90°

L = 26.85 mm
Angle = -0.63°



anatomy, balloonvalvuloplasty with simultaneous con
trast media injection may allow to estimate the risk 
for coronary obstruction during valve deployment. In 
patients considered at high risk for coronary obstruction 
placing a coaxial guiding catheter extension such as the 
GuideLiner catheter (Cascular Solutions Inc., Minneapolis, 

855 December 26, 2017|Volume 9|Issue 12|WJC|www.wjgnet.com

MN, United States) in the coronary artery during valve 
deployment may allow emergent percutaneous coronary 
intervention. 

Choosing the ideal puncture site. Finally MSCT is 
routinely used to evaluate size, tortuosity and calci
fications of the iliofemoral arteries and to determine 

Figure 2  Cardiac multislice computed tomography showing a patient with heavy calcifications extending into the left ventricular outflow tract and a 
shallow sinus. This anatomy is associated with increased risk for annular rupture in patients undergoing TAVI with a balloon expandable valve. A: Three chamber 
view of the heart showing a patient with heavy calcification extending from the aortic annulus into the LVOT and a shallow sinus; B: Short axis view of the aortic valve 
showing heavy calcified aortic leaflets. LVOT: Left ventricular outflow tract; TAVI: Transcatheter aortic valve implantation.

Figure 3  Patient undergoing transfemoral transcatheter aortic valve implantation with a very low ostium of the right coronary artery. A: Patient with a very 
low ostium of the right coronary artery but potentially a large enough sinus valsalva for TAVI; B: Balloonvalvuloplasty with simultaneous injection of contrast media to 
estimate the risk for coronary obstruction; C: Successful implantation of an Evolut R. Supraannular injection shows a patent right coronary artery. TAVI: Transcatheter 
aortic valve implantation.

A B

B CA

Figure 4  Multislice computed tomography showing calcified right common femoral artery in a patient undergoing transfemoral transcatheter aortic valve 
implantation. A: Right common femoral artery with an arrow pointing at the ideal puncture site above the calcification; B: Right common femoral artery with an arrow 
pointing at the ideal puncture site above the height of bifurcation of the common femoral artery in relationship to the femoral head.
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the feasibility of transfemoral access[15]. MSCT provides 
detailed information about the height of the bifurcation of 
the common femoral artery in relationship to the femoral 
head. Furthermore, it allows visualization of the inferior 
epigastric artery which is located within the inguinal 
ligament. Finally, MSCT shows the extent of calcification 
at the level of the potential puncture site (Figure 4). 
Knowing your patients anatomy allows to perform 
a precise puncture under fluoroscopy guidance thus 
minimizing the risk for vascular injury[16,17]. 

How to get involved in imaging, and why? Potential 
TAVI candidates are discussed by the interdisciplinary 
HeartTeam consisting of non-invasive cardiologists 
specialized in cardiac imaging, interventional cardiologists 
and cardiac surgeon to define the best treatment option 
for the individual patient. Evaluation of associated 
comorbidities that may limit the life expectancy or the 
recovery after the procedure is of particular importance. 
Results from pre-procedural invasive angiogram, echo
cardiogram and MSCT are reviewed for each patient. We 
would like to encourage all TAVI operators to review their 
patients MSCT again immediately before the procedure. 
Look at the iliofemoral access to choose the better 
side with less calcification or tortuosity, and choose the 
ideal puncture site. Then, perform a three dimensional 
multiplanar reconstruction of the annulus, measure 
the annular diameters, perimeter, and the area. Look 
for calcification at the level of the annulus, but also at 
the level of the LVOT. Finally, review the root and the 
coronary arteries. With routine, this can be performed 
in 2-3 min in most patients. There are two potential 
advantages of being able to analyze your patient’s 
images. First, you may improve your patient’s outcomes. 
Second, if you have a complication, you are more likely 
to understand it and learn from it. And this will again lead 
to better outcomes in the future. 
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