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Editorial Scope
AsiaIntervention Journal is an international, English language, peer-

reviewed journal whose aim is to create a forum of high quality research 

and education in the field of percutaneous and surgical cardiovascular 

interventions.

It is released twice in paper and electronic formats. AsiaIntervention 

has applied for indexation in the Science Citation Index® (ISI), SciVerse 

Scopus, MEDLINE®/PubMed®.

Online submission
 Articles can be submitted by email to:
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Contact
 Submission enquiries should be directed to 
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Guidelines for authors
AsiaIntervention follows the recommendations of the ICMJE – Inter-

national Committee of Medical Journal Editors: “Recommendations 

for the Conduct, Reporting, Editing and Publication of Scholarly Work 

in Medical Journals”, available online at http://www.icmje.org and  

COPE – Committee on Publication Ethics (COPE) code of conduct for 

editors. AsiaIntervention follows COPE’s guidelines.
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General guidelines for manuscript preparation

Please read the instructions below carefully. Manuscripts that do not adhere to the 
submission guidelines will be returned to the authors.

ETHICAL GUIDELINES, INFORMED CONSENT AND PATIENT DETAILS
The authors are responsible for the content of the manuscript. All of the authors must 
have read and approved the manuscript. Studies involving experimental animals 
and humans must conform to the guiding principles of the Declaration of Helsinki.
Studies must have been approved by the Institutional Committee on Human 
Research at the author’s institution and human subjects must have given informed 
consent for participation in the study. Written consents must be provided to the edi-
torial office of AsiaIntervention on request.
If such informed consent has not been obtained, personal details of patients 
included in any part of the paper and in any supplementary materials, illustrations 
and videos, must be removed before submission.
Manuscript submissions should conform to the guidelines of the ICMJE: 
“Recommendations for the Conduct, Reporting, Editing and Publication of Scholarly 
Work in Medical Journals,” available online at http://www.icmje.org

Cover letter Manuscripts must be accompanied by a cover letter. This letter should:
(1) specify concisely the significance of the paper, the novelty and the message, the 

relation to daily practice and the incremental value compared with existing literature;
(2) declare that the paper is not under consideration elsewhere;
(3) declare that none of the paper’s contents have been published previously;
(4) declare that all authors have read and approved the manuscript;
(5) make full disclosure of any potential conflict of interest for each and everyone 

of the listed authors;
(6) designate one corresponding author
Please note that authorship and affiliation will not be changed after acceptance.
If your paper is a EuroIntervention transfer paper, please cite this together with the 
EIJ manuscript number.
If your manuscript has been formally reviewed by EIJ, we would ask you to revise 
your paper in accordance with the reviewer comments and submit the revised 
paper to us with the rebuttal letter.
If your manuscript has not been formally reviewed by EIJ, please mention it in your 
cover letter and on the submission website.
A list of suggested objective reviewers may also be provided.

General format Prepare your manuscript text using a Word processing package (save as .doc / 
.docx). Submissions in PDF form are not permitted. Oxford (UK) English style and 
spelling should be used. Manuscripts should be double-spaced, including text, 
tables, legends and references. The number of tables, figures and references 
should be appropriate for the manuscript content. Tables must also be submitted 
in Word form, JPEG are not acceptable (see below). Please be aware that if you 
exceed the recommended word count the Editors reserve the right to decline the 
manuscript for peer review.
Please enter the information in Editorial Manager exactly as it appears in your manuscript, 
i.e., authors names, authors academic affiliations, keywords, conflict of interest...
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Title page The title page should include the following:
(1) The title.
(2) The name(s) of the author(s) (including full first name and middle initial). Up to 

12 co-authors will be accepted.
(3) The authors’ academic qualifications (e.g., MD, PhD, etc.).
(4) Department(s) and institution(s) to which the authors are affiliated. List the cur-

rent affiliations of all authors and link the authors’ names and affiliations by “1”, 
“2”, “3”, etc., after each author’s name, before the degree(s)/qualification(s) and 
before the list of affiliations.

(5) Short running title (no more than 50 characters including spaces).
(6) Corresponding author - only one corresponding author will be accepted. Full 

name, postal address and e-mail address of the author to whom the printer’s 
proofs and all communications should be sent.

(7) Conflict of interest statement - all the authors of a paper must make a formal 
disclosure of any financial associations that might pose a conflict of interest in 
connection with the submitted article at the time of submission in the Cover let-
ter as well as in the Conflict of interest statement. If none of the authors has 
a conflict of interest, please state clearly that there are no conflicts of interest, 
using the wording “The authors have no conflicts of inter est to declare.” If one 
or more of the authors has declared a conflict of interest, the remaining authors 
must state clearly that they have no conflicts of interest to declare. All authors 
must be covered by the Conflict of interest statement.

 Examples of possible conflicts are: consultancies, corporate appointment, stock 
ownership or other equity interest or patent-licensing arrangements, etc.

 If none of the authors has a conflict of interest, please state clearly that there are 
no conflicts of interest, using the wording “The authors have no conflicts of inter-
est to declare.”

(8) Total word count - the total word count of the manuscript (including Title Page, 
Abstract, Text, References, Tables and Figures Legends)

(9) A head and shoulders portrait of the first author (300 dpi /high resolution image) 
must be submitted.

Abstract Abstracts may not contain more than 200 words. The abstract must be formatted 
with the following headings: (1) Aims, (2) Methods and results, (3) Conclusions.

Classifications A maximum of six keywords may be submitted.

Abbreviations All abbreviations and acronyms should be expanded upon first use in the text, and 
thereafter the abbreviation/acronym should be used.

Condensed 
abstract

Condensed abstracts may not contain more than 100 words.

Tables Tables must be submitted in Word document format only. Do not use images for 
tables (for example: JPEGs, screenshots and other images will not be accepted). 
Tables must have the table number and title clearly indicated. Tables must be cited 
in numerical order in the text. All abbreviations used within the tables must be listed 
in alphabetical order in a footnote appearing beneath the table.
Tables must be numbered using Arabic numerals both within the text and in the 
accompanying captions. Label tables carefully when submitting.
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Figures, line 
drawings and 

graphs

The number of submitted figures should be appropriate to avoid redundancy and 
promote clarity. Figures must be saved in JPEG or TIFF format at a resolution of at 
least 300 dpi (dots per inch). The size of each image must preferably be a minimum 
of 8 cm×8 cm. This size is equivalent to one column width of printed text. Label 
figures carefully when submitting.
Figures must be numbered using Arabic numerals. For figures in a panel format 
please use the following notation: Figure 1A, Figure 1B, Figure 1C, etc., for the dif-
ferent panels. All abbreviations used must be listed in alpha betical order in a foot-
note under the figure.
All figures must be referred to and cited in numerical order in the text. If one panel 
of a Figure is referred to, then all panels of that Figure must be referred to, and 
appear in alphabetical order in the text. If this is not appropriate, simply refer to the 
Figure number and omit mention of the panels.  
All figures must have a title and a legend which should be listed in your manuscript 
after the References.

Permissions It is the author’s responsibility to obtain permission from the copyright holders: 
copyright applies to photographs and original artwork for diagrams and it is courteous 
to seek permission for extensive use of factual matter in a table or box. Journals, not 
authors, usually retain copyright for articles. 

Moving images Please note that the Editorial Board actively encourages the submission of moving 
images relating to the online publication. Please use AVI, Quicktime, DivX, AVI, 
MP4 or WMV format for moving images. We recommend a maximum of 8 moving 
images. For each moving image the maximum size is 100 MB and each should be 
accompanied by a descriptive legend placed after the References in the manuscript, 
under the subtitle “Online data supplement”.
Please contact the Editorial Office for moving image submission assistance at:
editorial-office@asiaintervention.org

Impact on daily 
practice

In no more than 3 sentences (i.e., 125 words=900 characters with spaces), please 
explain the clinical significance of your article, underlining the “take-home” mes-
sage that you believe a reader should retain for their daily practice.

Acknowledge-
ments

The contributions of individuals whom the authors would like to acknowledge should 
be listed in the Acknowledgements section above the Funding and/or Conflict of 
interest statement.

Funding All sources of funding should be acknowledged in this section.

Conflict of 
interest 

statement

All authors must disclose their conflict of interest in relation with the manuscript 
by filling the ICMJE disclosure of potential conflicts of interest (COI) form available 
at: http://www.icmje.org/conflicts-of-interest/
Each author’s form must be submitted even if there is no conflict of interest. The 
corresponding author must ensure that all authors adhere to this policy prior to 
submission. Manuscripts will be sent back to the authors if all the forms are not 
submitted.
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References References in the main body of the article/text must be cited using Arabic numerals 
in brackets and numbered in the order cited. These should be placed before, 
not after, sentence punctuation. References in an Online supplement must be 
numbered consecutively to the references in the print paper. Example: If you have 
10 references in the main part of the manuscript, then the references in the Online 
data supplement would start with number 11.
The following will not be accepted as references:
– Personal communications
– Abstracts
– Manuscripts submitted and not accepted
– Manuscripts in press
– Oral presentations at Congresses
References listed at the end of the article/text must appear in the following format:
Journal:

Format: #. Author of article AA, Author of article BB, Author of article CC. 
Title of article. Abbreviated title of journal in italics. Year;vol:page number(s).
Example: 1. Fitzgerald E, Morrison V, Shaffy R. Drug-induced disorders of the 
liver. EuroIntervention.1980;24:130.
Please note:
– No “et al” citations will be accepted – please list all author names.
– EuroIntervention does not include issue numbers, e.g.: Circulation. 
1980;24(1):17-30.
– Use the Index Medicus abbreviations for journal names (in italics followed 
by a full stop), e.g., N Engl J Med. (not NEJM).

Chapter in a book:
Format: #. Author of part, AA. Title of chapter or part. In: Editor A, Editor B, 
editors. Title: subtitle of book. Edition (if not the first). Place of publication: 
Publisher; Year. p. page numbers.
Example: 2. Ford HL, Sclafani RA, Degregori J. Cell cycle regulatory cas-
cades. In: Stein GS, Pardee AB, editors. Cell cycle and growth control: bio-
molecular regulation and cancer. 2nd ed. Hoboken, NJ, USA: Wiley-Liss; 
2004. p. 42-67.

Book:
Format: #. Author(s) AA. Title: subtitle. Edition (if not the first). Vol. (if a mul-
tivolume work). Place of publication: Publisher; Year. p. page number(s) (if 
appropriate).
Example: 3. Lawhead JB, Baker MC. Introduction to veterinary science. 
Clifton Park, NY, USA: Thomson Delmar Learning; 2005.
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Article categories
The following information should be noted for these categories:

C L I N I C A L  and P R E - C L I N I C A L , E X P E R I M E N TA L , E X P E R T  R E V I E W S
Submitted manuscripts must not exceed 5,000 words, including abstract, refer-
ences, figure legends and tables. If the authors exceed the word count, the Editors 
will not consider the manuscript for peer review. These papers should be divided into 
the following sections:
(1) Title page
(2) Abstract
(3) Keywords
(4) Condensed abstract
(5) Abbreviations
(6) Introduction
(7) Methods
(8) Results
(9) Discussion
(10) Impact on daily practice
(11) Acknowledgements, if appropriate
(12) Funding
(13) Conflict of interest statement
(14) References
(15) Figure legends
(16) Appendices, if applicable
(17) Tables in text form
(18) Figures
(19) Online data supplement legends, if applicable.
You may find it useful to use the above list as a checklist.

E D I T O R I A L S
All editorials should be limited to 1,500 words (including references, figure legends 
and tables), with a maximum of 10 references. It is strongly recommended that an  
Editorial is accompanied by an original figure or a table. Generally an Editorial is on 
an “invitation only” basis.
Please do not submit unsolicited editorials.

L E T T E R S  T O  T H E  E D I T O R
Letters to the Editor should be submitted within the 8 weeks following publication of 
the article in the Journal. The letter should not exceed 500 words and the Editors will 
solicit a reply from the authors of the article. Letters and their responses will be pub-
lished online only. They should have no tables or figures, and no original data may 
be included. Please note that the prerogative remains with the Editors to accept or 
decline the letter for publication.

S P E C I A L  R E P O R T S  /  F I R S T  I N  M A N
Generally a special report is on an “invitation only” basis. However, incidental special 
reports are welcome. A special report is a paper based on a new technology applied in 
patient treatment and therefore is considered as the reporting of a “first-in-man” case. 
The special report is published in the print and electronic versions of AsiaIntervention 
and should always contain accompanying moving images for the online publication 
of the paper. Special reports should not exceed 1,500 words (including references, 
figure legends and tables). If the authors exceed the word count, the Editors will not 
consider the manuscript for peer review.
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Asia rising

Patrick W. Serruys, Editor-in-Chief

From what used to be frequently called the “Far East” to what is 

known as the “Near East”, this month’s edition of EuroIntervention 

is poised between two interesting meetings which will take place 

shortly after we publish. The first is the CBS meeting in Nanjing, 

China, focusing on the challenging treatment of left main disease 

and bifurcation lesions. Immediately after this “far eastern” event, 

ICI will take place in the “Near East” in Tel Aviv, Israel – the yearly 

meeting dedicated to innovations for interventional medicine. 

Spanning the continent of Asia –and a harbinger of our participa-

tion in January at Asia PCR/SingLive– this month’s issue of the 

journal will touch on many of the topics of interest to be seen at all 

these meetings.

The field of bifurcation lesions is very well represented in 

November’s EuroIntervention, beginning with the HORIZONS 

AMI study in the setting of acute myocardial infarction. This paper 

discusses the largest comparison of patients with bifurcation lesions 

vs. patients without bifurcation lesions in the setting of MI. The 

authors conclude that the presence of a bifurcation lesion with the 

intention of using a provisional approach has no prognostic impact 

on the outcome of patients treated in the setting of an acute myocar-

dial infarction. From a more “technical/clinical” point of view, our 

colleagues from Japan discuss a new technique for side branch wir-

ing in bifurcated vessels, with the goal of addressing the question of 

difficult side branch access using a novel wiring technique. We also 

present, as a general basic reference in bifurcations, another instal-

ment of our well-received EuroIntervention Tools and Techniques 

series, where colleagues from London present insights into optimis-

ing stenting strategy in bifurcation lesions. Also, in terms of inno-

vation, the editorial by Carlo Di Mario et al comments on the 

innovation of bifurcation treatment using the Absorb bioresorbable 

vascular scaffold.

Concerning left main lesions, we are presenting two articles in the 

journal this month: the first presents the results from the Milan group 

on the comparison of first and second-generation DES used in left 

main lesions; the second, a more international paper, presents the 

results of the D-DELTA registry (CABG vs. PCI for diabetic patients 

with unprotected left main), which, in a large population, evaluated 

the “short-term and long-term results of percutaneous and surgical 

revascularisation in diabetic patients with ULMCA disease.”

Despite the best efforts of researchers, restenosis remains a still 

worrisome issue for clinicians. Fernando Alfonso’s editorial com-

mentary on the Kubo paper (concerning the treatment of recurrent 

restenosis lesions) proposes further determinations on the value of 

drug-coated balloons in patients with recurrent DES-ISR, espe-

cially in the presence of multiple metal layers. Adnan Kastrati’s 

group uses data from the ISAR-DESIRE and ISAR-DESIRE 2 tri-

als to present an interesting analysis on a topic which has very little 

data for the moment –but is of major interest to interventionalists – 

what is the role of drug hyporesponsiveness as the mechanism of 

initial treatment failure for DES-ISR?

So, from innovation to research, from cutting-edge clinical tech-

niques to the very basics of practice and from the Pacific to the 

Mediterranean and back again, EuroIntervention spotlights the con-

cerns of the interventionalist, accompanying you both in your prac-

tice and on your journeys abroad. Next month we will be focusing on 

Asia again, never forgetting that we remain a European journal with 

–since the very beginning– a strong Asian and international partici-

pation both in our readership and authors and in our editorial board.

817

© Europa Digital & Publishing 2013. All rights reserved.

C L I N I C A L  R E S E A R C H

EuroIntervention 2
0

1
3

;9
:817-823   

D
O

I: 10.4
2

4
4

/E
IJV9

I7
A

1
3

5
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Impact of bifurcation target lesion on angiographic, 

electrocardiographic, and clinical outcomes of patients 

undergoing primary percutaneous coronary intervention 

(from the Harmonizing Outcomes With Revascularization and 

Stents in Acute Myocardial Infarction [HORIZONS-AMI] trial)

Dariusz Dudek1*, MD, PhD; Roxana Mehran2,3, MD; Artur Dziewierz1, MD, PhD; Sorin J. Brener3,4, MD; 

Tomasz Rakowski1

1, MD; Bruce R. Brodie5, MD; Ke Xu3, PhD; 

Martin Fahy3, MSc; Alexandra J. Lansky6

1, MD, PhD; Gregg W. Stone3,7, MD

1. Department of Interventional Cardiology, Jagiellonian University Medical College, Krakow, Poland; 2. Icahn School of 

Medicine at Mount Sinai, New York, NY, USA; 3. Cardiovascular Research Foundation, New York, NY, USA; 4. New York 

Methodist Hospital, Brooklyn, NY, USA; 5. LeBauer CV Research Foundation/Moses Cone Hospital, Greensboro, NC, USA; 

6. Yale University School of Medicine, New Haven, CT, USA; 7. Columbia University Medical Center, New York, NY, USA

Abstract

Aims: Using the database from the large-scale, prospective, randomised HORIZONS-AMI trial, the authors 

sought to assess the impact of bifurcation target lesions (BTL) on angiographic, electrocardiographic, and 

clinical outcomes in patients with ST-segment elevation myocardial infarction (STEMI) undergoing percuta-

neous coronary intervention (PCI).

Methods and results: In HORIZONS-AMI, bifurcation lesions in which a provisional approach was planned 

were eligible for enrolment. By angiographic core laboratory assessment of 3,306 patients with STEMI under-

differences in baseline characteristics between the groups, except for lower left ventricular ejection fraction and 

more frequent left anterior descending infarct artery in the BTL group. BTLs required longer procedural and 

fluoroscopy times and higher contrast loads, but rates of TIMI 3 flow post PCI were similar in both groups (with 

Conclusions: Although the PCI procedure involving BTL was more complex, the acute results and late out-

comes in patients with BTLs were comparable to those in patients without BTLs.

KEYWORDS

• bifurcation lesion

• percutaneous 

coronary 

intervention

• ST-segment 

elevation 

myocardial 

infarction
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N E W  I N N O VAT I O N
The goal of the new innovation section is to describe a new innovation as it develops 
from its first appearance in the blueprints, through bench testing and animal models, 
leading to final use on patients. We are particularly interested in technical descrip-
tions of devices, since a common complaint from interventionalists is that devices 
often have poor or incomprehensible technical reports. Articles submitted under 
“New innovation” must not exceed 1,500 words (including a maximum of 5 refer-
ences, figure and/or moving image legends and tables). If the authors exceed the 
word count, the Editors will not consider the manuscript for peer review.

S H O R T  R E P O R T
In some cases, a short report might be considered for peer review. Short reports are 
generally updates of previously published trials. Short reports must not exceed 1,500 
words (including references, 2 tables and 2 figures). If the authors exceed the word 
count, the Editors will not consider the manuscript for peer review.

T O O L S  A N D  T E C H N I Q U E S
This is a series of educational articles, in line with conventional practice, covering 
basic and advanced interventional and diagnostic techniques. The series is allied to 
the educational arm of EuroPCR and will have interactive, online learning and com-
munication content.
The chapters are written with the intention of providing a clear practical, step-by-
step teaching source and reference for cardiovascular intervention. The emphasis 
is very much on a practical approach and the complete work will encompass all the 
major cardiovascular procedures: coronary and peripheral intervention, structural 
heart disease and invasive imaging.
Generally a Tools and Techniques Clinical or Tools and Techniques Statistics article is 
published on an “invitation only” basis.

I M A G E  I N  C A R D I O L O G Y
This category is reserved for exceptional high-quality images. The high-resolution 
image must be submitted with no more than a 250-word description, including the 
figure title and legend. References will not be accepted. Authors are encouraged to 
submit moving images to accompany the figure for the online version. If the authors 
exceed the word count, the Editors will not consider the manuscript for peer review.
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First-in-human experience with the Medtronic CoreValve 

Evolut R

Nicolo Piazza1*, MD, PhD; Giuseppe Martucci1, MD; Kevin Lachapelle2, MD; Benoit de Varennes2, MD; 

Luc Bilodeau1, MD; Jean Buithieu1, MD; Darren Mylotte1, MD

1. The Department of Interventional Cardiology, McGill University Health Centre, Montreal, Quebec, Canada; 2. Cardiovascular 

Surgery, McGill University Health Centre, Montreal, Quebec, Canada

This paper also includes accompanying supplementary data published online at: http://www.pcronline.com/eurointervention/70th_issue/215

Abstract

The CoreValve Evolut R with EnVeo R delivery catheter is a novel 

transcatheter heart valve (THV) system with enhanced features that 

have the potential to improve the safety of transcatheter aortic valve 

implantation (TAVI). The newly designed delivery catheter is 

14 Fr-equivalent and thus expands the option of transfemoral TAVI 

to a greater proportion of patients. Most importantly, the EnVeo R 

delivery catheter allows the valve to be recaptured and repositioned 

during deployment, thus minimising the consequences of THV mal-

position. Furthermore, the nitinol frame of the CoreValve Evolut R 

has been redesigned for superior interaction, consistent radial force 

and optimised cover index across the sizing range, and conformabil-

ity with the native annulus, thereby hypothetically reducing stress on 

the left bundle branch. Although large series with long-term follow-

up are required to demonstrate the safety and efficacy of this device, 

we present the first human experience with the Evolut R system.

Introduction

The emergence of second-generation transcatheter aortic valve 

implantation (TAVI) systems is timely, as this technology is being 

evaluated in lower-risk patients. Extending the remit of TAVI to 

lower-risk patients necessitates more flexible, user-friendly and 

safer devices. Among the TAVI physician’s “wish list” are smaller 

calibre and more flexible delivery catheters with the ability to 

recapture, reposition, or remove the transcatheter heart valve (THV) 

from the body if necessary. The newly designed CoreValve Evolut 

R™ (Medtronic, Minneapolis, MN, USA) is a low-profile system 

that encompasses these important requirements. Herein, we 

describe the technical features of this novel system and describe the 

first-in-human experience with this device.

CoreValve Evolut R transcatheter heart valve

The CoreValve Evolut R represents a significant step in the evolu-

tion of the Medtronic CoreValve family of THVs. The design fea-

tures of prior iterations have been described elsewhere1, and the 

Evolut R retains many of the characteristics of its predecessors: 

a radiopaque self-expanding nitinol support frame, supra-annular 

trileaflet porcine pericardial leaflets, and porcine pericardium fab-

ric skirt. As before, the Evolut R will be available in 23, 26, 29 

and 31 mm sizes.

The cell geometry and frame of the Evolut R have been rede-

signed to optimise frame interaction with the native anatomy, to 

improve conformability to the aortic annulus and reduce paravalvu-

lar leak (Figure 1). The inflow has more consistent radial force 

across the sizing spectrum, and the outflow has been shortened and 

reshaped to provide improved alignment between valve housing 
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Tools & Techniques Clinical: Optimising stenting strategy 

in bifurcation lesions with insights from in vitro bifurcation 

models

Nicolas Foin1,4*, MSc, PhD; Alessio Mattesini2, MD; Matteo Ghione2, MD; Gianni Dall’Ara2, MD; 

Sayan Sen1, MD; Sukhjinder Nijjer1, MD; Ricardo Petraco1, MD; Gregory A. Sgueglia3, MD, PhD; 

Justin E. Davies1, MD, PhD; Carlo Di Mario2, MD, PhD

1. International Centre for Circulatory Health, NHLI, Imperial College London, London, United Kingdom; 2. NIHR, BRU, Royal 

Brompton & Harefield NHS Trust, London, United Kingdom; 3. Division of Cardiology, Sant’Eugenio Hospital, Rome, Italy; 

4. National Heart Centre Singapore, Singapore

Series Editors: Philipp Kahlert1, MD; Jerzy Pregowski2, MD; Steve Ramcharitar3, MD; Christoph Naber4, MD

1. Department of Cardiology, West German Heart Center Essen, University Duisburg-Essen, Essen, Germany; 2. Institute of 

Cardiology, Warsaw, Poland; 3. Wiltshire Cardiac Centre, Great Western Hospital, Swindon, United Kingdom; 4. Contilia Heart 

and Vascular Centre, Elisabeth Krankenhaus, Essen, Germany

This paper also includes accompanying supplementary data published online at: http://www.pcronline.com/eurointervention/66th_issue/144

In this chapter of Tools and Techniques Clinical, optimising stent-

ing strategy in bifurcation lesions with insights from in vitro bifur-

cation models is discussed using a stepwise approach. The following 

is a summarised overview of this technique. The complete, una-

bridged version with images is available online at www.eurointer-

vention.org

Introduction

This Tools and Techniques article reviews some of the recent 

insights gained through experimentation in bench models and in

vivo intravascular imaging for the treatment of bifurcation lesions. 

The article will review insights from recent in vitro studies, and we 

will see how these may be applied to the management of bifurcation 

lesions in clinical settings in vivo.

Background

Pioneering work by Lefevre, Ormiston and others introduced the 

use of in vitro bench models to improve our understanding of 

bifurcation techniques. The switch to high-resolution three-dimen-

sional quantitative imaging with microfocus CT and scanning elec-

tron microscopy now allows a detailed study of the impact of 

different stent designs and deployment techniques in a controlled 

and reproducible environment.

Indications

For lesions with critical side branch (SB) involvement, the recom-

mendation is to start with provisional stenting to ensure MV access 

and to cross over to a two-stent strategy in the case of a suboptimal 

result (abrupt closure, flow-limiting dissection, >75% stenosis, 

TIMI flow <3). Kissing balloon (KB) inflation is mandatory in two-

stent techniques. KB or sequential SB main dilatation can be used 

in single-stent techniques to optimise the ostium or in case of SB 

pinching after MV stent implantation, though the advantage is less 

clear. Intravascular ultrasound and optical coherence tomography 

can be used in guiding bifurcation treatment for reducing the risk of 

complications and to improve stent optimisation.
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Co-registration of fractional flow reserve and optical 

coherence tomography with the use of a three-dimensional 
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complex percutaneous coronary interventions
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Angiography of a 63-year-old male patient with unstable angina 

revealed a tight stenosis in the mid right coronary artery, proxi-

mal to a formerly implanted drug-eluting stent (DES). A motor-

ised pullback of the pressure wire at 1 mm/sec during IV 
-

sure-derived fractional flow reserve (FFR) signal along the angi-

ographic roadmap, and the precise length (12 mm) of the 

segment where the pressure “jump” was derived. Additional 

OCT co-registration was performed revealing extensive spiral 

dissection at the proximal edge of the stent, extending for 23 mm 

proximally, and not detectable by angiography on any view 

(Figure 1, Moving image 1). FFR-OCT co-registration, empow-

ered by 3-D QCA software, is currently feasible and has the 

potential to integrate anatomical and functional data for proce-

dural guidance and treatment decision making. 
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Moving image 1. Combined morphological-functional assessment of the 

RCA at baseline using three diagnostic modalities (3-D QCA, FFR and OCT). 

 

Figure 1. A) 3-D reconstruction of the mid RCA. Horizontal line indicates minimal luminal area. B) Representation of the motorised FFR 

pullback. The X axis shows the distance in mm from its distal position at the onset of the pullback to the tip of the guiding catheter while the FFR 

value is shown on the vertical axis. A significant pressure increase is seen while the sensor is pulled away from the stenotic segment. The red line 

corresponds to the smallest area, as indicated on Panel A. C) Beat to beat high-resolution pressure tracings of both distal and proximal 

intracoronary pressures. The pressure “jump” starts at the level of minimum area and increases gradually over 12 mm until the pressure 

gradient nearly disappears. The length of the segment causing the pressure drop is indicated on Panels A, B and C. D) Angiography shows no 

dissection. The FFR value is indicated at the level of the maximal stenosis of the mid RCA. FFR values are indicated on line as the cursor is 

moved along the vessel. E) 3-D OCT reconstruction of the segment corresponding to the maximal stenosis which reveals a spiral dissection 

extending proximally into the vessel. F) Representation of the motorised FFR pullback for correlation with OCT imaging. G) Bent 3-D OCT 

model of mid RCA (the red arrow indicates the maximal stenosis corresponding to the beginning of the FFR “jump” in Panel F.
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The patient underwent a TAVI procedure with a CoreValve 

29 mm prosthesis, through the right common femoral artery. The 

right common iliac artery was dilated with a 7×40 mm balloon, 

advanced on a 0.018” guidewire in the crossover position. After 

proceeding to position the Prostar® XL (Abbott Vascular, Santa 

Clara, CA, USA) haemostasis system, the SoloPath™ 14-18 Fr 

(Onset Medical Corporation, Irvine, CA, USA) expandable sheath 

was successfully inserted from the right femoral artery to allow for 

advancing the aortic prosthesis. We decided not to perform the pre-

liminary valvuloplasty, to avoid the risk of completely crushing the 

stent struts protruding from the LM in the aorta. Finally, we pro-

ceeded with the direct implant of the CoreValve 29 mm prosthesis, 

with the constricted central area being 24 mm (Moving image 2). 

We therefore tried to utilise the remaining 10 mm of space in the 

sinus of Valsalva (approximately 5 mm on each side). The prosthe-

sis implant procedure was successfully concluded (Moving image 

3). The patient was discharged after six days in good clinical con-

dition. At the one-month follow-up the patient showed a clear 

improvement of his functional capacity (NYHA Class I), and the 

echocardiography showed the normal functioning of the aortic bio-

prosthesis (valve area of 1.8 cm2/m2, mean transprosthetic gradient 

of 8 mmHg, absence of periprosthetic or intraprosthetic regurgita-

tion). Finally, the angio CT scan revealed the correct position of 

the bioprosthesis and the patency of the stent in the LM, with par-

tial “crushing” of the stent struts from the metallic elements of the 

prosthesis (Figure 4).

TAVI is recommended for inoperable patients with AVS and it 

is a reasonable alternative in high surgical risk patients2-4. A stent 

implanted on coronary ostia could be considered a worrisome ele-

ment in patients with AVS undergoing TAVI, but this clinical case 

suggests the possibility of performing a TAVI procedure in patients 

with stents positioned in the ostium of the LM, protruding in the 

aorta, even without a preparatory valvuloplasty. The CoreValve 

implant in patients with coronary stents previously implanted in 

the coronary ostia may be performed keeping in mind the ratio 

between the width of the stent protrusion and the width of the sinus 

of Valsalva, which must be able to contain the valve and the pro-

truding part of the stent. In fact, although minimal crushing of the 

How did I treat?

ACTUAL TREATMENT AND MANAGEMENT OF THE CASE

Figure 4. Partial “crushing” of the stent struts from the metallic elements of the prosthesis.
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stent implantation?
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PRESENTATION OF THE CASE

A 68-year-old man was referred to our hospital in March 2009 for 

stable angina pectoris and a large apical perfusion defect on stress 

myocardial scintigraphy. His medical history was significant for 

chronic oral anticoagulation with warfarin due to long-standing atrial 

fibrillation, type 2 diabetes mellitus, hypertension, and dyslipidae-

mia. Coronary angiography revealed severe stenosis of the mid left 

anterior descending coronary artery (Figure 1A). On the basis of the 

clinical and angiographic findings, percutaneous coronary interven-

tion (PCI) was planned. Despite the need for continuous warfarin 

therapy in this patient, the decision to implant a drug-eluting stent 

was made due to the small size of the coronary vessel and the history 

of diabetes. Therefore, warfarin was discontinued three days prior to 

the procedure and replaced with unfractioned heparin i.v. Six hours 

before PCI, a clopidogrel loading dose (300 mg) was administered. 

Under local anaesthesia, a 6 Fr sheath was introduced in the right 

common femoral artery. A supplement of unfractioned heparin was 

administered i.v. to achieve an activated clotting time >250 sec. Ste-

nosis predilatation was performed with a 2.0×15 mm Sprinter Leg-

end balloon catheter (Medtronic, Santa Clara, CA, USA) and 

a 2.75×15 mm XIENCE V everolimus-eluting stent (Abbott Vascu-

lar, Abbott Park, IL, USA) was implanted with good angiographic 

result (Figure 1B). The arterial sheath was removed at the end of the 

procedure and haemostasis was obtained with AngioSeal 6 Fr 

(St. Jude Medical, Minnetonka, MN, USA). On day one post 

CASE SUMMARY

BACKGROUND: A 68-year-old man was referred for stable 

angina pectoris and a large apical perfusion defect on 

stress myocardial scintigraphy. Medical history included 

chronic oral anticoagulation with warfarin due to long-

standing atrial fibrillation, type 2 diabetes mellitus, hyper-

tension, and dyslipidaemia.

INVESTIGATION: Coronary angiography.

DIAGNOSIS: Severe stenosis of the mid left anterior 

descending coronary artery.

TREATMENT: Percutaneous coronary intervention with 

implantation of drug-eluting stent.

KEYWORDS: anticoagulants, antiplatelet drugs, atrial fibril-

lation, bleeding, drug-eluting stent
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How would I treat?

THE INVITED EXPERT’S OPINION

Roberto De Franchis*, MD, AGAF

L. Sacco University Hospital, Milan, Italy

This patient presented with melaena and severe anaemia following 

the implantation of an everolimus-eluting stent and triple antithrom-

botic therapy. Bleeding was caused by multiple angiodysplasias in 

the caecum. Gastrointestinal angiodysplasias are single or multiple 

non-variceal vascular anomalies of the digestive tract not associ-

ated with angiomatous lesions of the skin or other organs. These 

angiodysplasias consist of dilated mucosal capillaries communicat-

ing with dilated and tortuous submucosal veins1. They are mainly 

located in the right colon and caecum (80%), but may also be found 

in the small intestine (15%) and stomach. Angiodysplasias account 

for 3-5% of occult or overt lower gastrointestinal bleeds; although 

spontaneous bleeding cessation occurs in about 90% of cases, the 

risk of re-bleeding is high, (26% and 45% for overt re-bleeding; 

46% and 64% for occult re-bleeding at one and three years, respec-

tively)2,3. Over the years, a variety of medical and endoscopic inter-

ventions has been proposed to treat bleeding colonic angiodysplasias 

and prevent re-bleeding, but the available evidence for each of 

these treatments is scarce and generally of low quality1. The endo-

scopic treatments proposed include thermal ablation by argon 

plasma coagulation, electrocoagulation, laser photocoagulation, 

cryotherapy, elastic band ligation, mini loops and endoclips. Medi-

cal treatments include oestrogens and progesterone, octreotide and 

thalidomide. Concerning endoscopic treatments, no randomised 

controlled trials comparing different techniques exist. The largest 

open prospective series of argon plasma coagulation4,5 shows that 

this technique is effective and safe (re-bleeding rate 7-15%, compli-

cations rate 1.7-7%). In one of these studies4, 31/40 patients on anti-

coagulant or antiplatelet therapy did not taper their medications 

during follow-up. Monopolar and bipolar electrocoagulation have 

also been used, with somewhat less favourable results (recurrence 

rate ranging between 18.5 and 53%)1.The evidence on the use of the 

other endoscopic methods is even more limited. Concerning medi-

cal treatments, oestrogens and progesterone have been found to be 

ineffective in controlled trials1; subcutaneous octreotide in a non-

randomised controlled trial6, and intramuscular long-acting octreo-

tide in a small case series7 were effective in preventing re-bleeding 

in 77% and 72% of cases, respectively. Recently, thalidomide has 

also been proposed because of its antiangiogenic effect. A total of 

17 cases have been reported in case reports and small case series1, 

with encouraging results.

In this patient, the goals of treatment should be to achieve hae-

mostasis and to prevent re-bleeding, since the patient will have to 

maintain some form of antiplatelet and anticoagulant therapy to 

prevent stent thrombosis. I would treat the bleeding angiodyspla-

sias with argon plasma coagulation, which is both effective in 

achieving haemostasis and safe. Since angiodysplasias are often 

multiple and can involve both the colon and the small bowel in the 

same patient, after haemostasis is achieved I would perform capsule 

enteroscopy to exclude other potential sources of bleeding8. If small 

bowel angiodysplasias are also present, I would treat them with 

double-balloon enteroscopy and argon plasma coagulation. To pre-

vent re-bleeding, I would also consider monthly intramuscular 

injections of long-acting octreotide.
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