European Journal of Radiology 83 (2014) e15-e22

Contents lists available at ScienceDirect

European Journal of Radiology

journal homepage: www.elsevier.com/locate/ejrad

Italian registry of cardiac magnetic resonance @Cmssmrk

Marco Francone® !, Ernesto Di Cesare”*!, Filippo Cademartiri“¢, Gianluca Pontone®,
Luigi Lovato!, Gildo Matta®, Francesco Secchi”, Erica Maffei“9, Silvia Pradella’,

lacopo Carbone?, Riccardo Marano!, Lorenzo BacigalupoX, Elisabetta Chiodi',

Rocco Donato™, Stefano Sbarbati”, Francesco De Cobelli®, Paolo di RenziP?,

and CMR Italian Registry Group, Guido Ligabue9, Andrea Mancini9, Francesco Palmieri’,
Gennaro Restaino®, Giovanni Puppini®, Maurizio Centonze", Wiliam Toscano",

Carlo Tessa ", Riccardo Faletti*, Massimo ContiY, Arnaldo Scardapane?, Salvatore Galea®?,
Carlo Liguori®®, Marzio Pagliacci®¢, Domenico Lumia?®¢, Marco di Girolamo ¢,

Andrea Romagnoli®, Alessandro Guarise ¢, Stefano Cirillo®", Biagio Gagliardi?,

Claudia Borghi®, Matteo Quarenghi?¥, Franco Contin?, Fiorenzo Scaranello®™,
Armando Tartaro?", Carlo Marinucci?°, Lorenzo Monti ?P

2 Department of Radiological, Oncological and Pathological Sciences, Sapienza University of Rome, Italy
b Dipartimento di Scienze Cliniche Applicate e Biotecnologie, Universita di L'Aquila, Italy
¢ Cardio-Vascular Imaging Unit, Giovanni XXIII Hospital, Monastier di Treviso, TV, Italy

d Erasmus Medical Center University, Rotterdam, The Netherlands

¢ IRCCS Centro Cardiologico Monzino, Italy

f policlinico S. Orsola Bologna, Italy

& Azienda ospedaliera G Brotzu Cagliari, Italy

h JRCCS Policlinico San Donato, Radiology Unit, Milan, Italy

1 Azienda Ospedaliera Universitaria Careggi, Italy

I Policlinico Gemelli, Universita Cattolica Roma, Italy

k Ospedale Galliera, Genova, Italy

! Ospedale S. Anna Ferrara, Italy

™ Azienda Ospedaliera Universitaria G. Martino, Me, Italy

" Ospedale Madre Giuseppina Vannini, Roma, Italy

© IRCCS S. Raffaele, Universita Vita Salute, Milano, Italy

P Fate Bene Fratelli Isola tiberina, Roma, Italy

4 Azienda Ospedaliera-Universitaria Policlinico di Modena, Italy

' Diparimento di Diagnostica per immagini e radiologia interventistica, Ospedale S. Maria delle Grazie, Pozzuoli, Napoli, Italy
$ Universita Cattolica Campobasso, Italy

tUOC Radiologia, Polo Chirurgico Confortini, Azienda Ospedaliera Universitaria IntegrataVerona, Italy
Y Radiologia OC S. Chiara Trento, Italy

V' UOC di Radiologia OspCattinara Trieste, Italy

W Ospedale Verilia Ca Maiore Lucca, Italy

X Radiologia universita Torino, Italy

Y Cardiologia-Radiologia Guastalla AUSL Reggio Emilia, Italy

2 UOC di Radiodiagnostica Universitaria Bari, Italy

4 Ospedale Lamezia Terme. ASP Catanzaro, Italy

ab Areq di Diagnostica per Immagini, Universita Campus Biomedico Roma, Italy

a¢ Ospedale Infermi Rimini, Italy

ad Ospedaledi Circolo Fondazione Macchi-Universita degli Studi dell’'InsubriaVarese, Italy
3 Universita “Sapienza” Radiologia A.O. Sant’ Andrea Roma, Italy

Abbreviations: CAD, coronary artery disease; CMP, cardiomyopathy; CMR, cardiac magnetic resonance; SIRM, Italian Society of Medical Radiology.
* Corresponding author at: Universita di L’Aquila, Via Vetoio 1, 67100 L’Aquila, Italy. Tel.: +39 0862 368306; fax: +39 0862 369797.

E-mail address: ernesto.dicesare@cc.univag.it (E. Di Cesare).
T These authors contributed equally to this work.

0720-048X/$ - see front matter © 2013 Elsevier Ireland Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.ejrad.2013.10.006


dx.doi.org/10.1016/j.ejrad.2013.10.006
http://www.sciencedirect.com/science/journal/0720048X
http://www.elsevier.com/locate/ejrad
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejrad.2013.10.006&domain=pdf
mailto:ernesto.dicesare@cc.univaq.it
dx.doi.org/10.1016/j.ejrad.2013.10.006

el6 M. Francone et al. / European Journal of Radiology 83 (2014) e15-e22

af policlinico Universitario Tor Vergata Roma, Italy

3¢ Bassano Del Grappa Vicenza, Italy

ah Ospedale Mauriziano Umberto I Torino, Italy

ai Azienda ospedaliera G Moscati Avellino, Italy

a Radiologia Ospedale Valduce, Como, Italy

ak policlinico, Monza, Italy

al Alto Vicentino Thiene Schio, Italy

am Ospedale S. Maria della Misericordia Rovigo, Italy

an [stituto Tecnologie Avanzate Biomediche Universita Chieti -Pescara, Italy
3 Ospedale Mazzoni Ascoli Piceno, Italy

P [RCCS Istituto Clinico Humanitas, Rozzano Milano, Italy

ARTICLE INFO ABSTRACT

Article history:

Received 25 March 2013
Received in revised form
11 September 2013
Accepted 9 October 2013

Objectives: Forty sites were involved in this multicenter and multivendor registry, which sought to eval-
uate indications, spectrum of protocols, impact on clinical decision making and safety profile of cardiac
magnetic resonance (CMR).
Materials and methods: Data were prospectively collected on a 6-month period and included 3376 patients
(47.2 £19 years; range 1-92 years). Recruited centers were asked to complete a preliminary general
report followed by a single form/patient. Referral physicians were not required to exhibit any specific
certificate of competency in CMR imaging.
Results: Exams were performed with 1.5T scanners in 96% of cases followed by 3T (3%) and 1T (1%)
magnets and contrast was administered in 84% of cases. The majority of cases were performed for the
workup of inflammatory heart disease/cardiomyopathies representing overall 55.7% of exams followed
by the assessment of myocardial viability and acute infarction (respectively 6.9% and 5.9% of patients).
In 49% of cases the final diagnosis provided was considered relevant and with impact on patient’s
clinical/therapeutic management. Safety evaluation revealed 30 (0.88%) clinical events, most of which
due to patient’s preexisting conditions. Radiological reporting was recorded in 73% of exams.
Conclusions: CMR is performed in a large number of centers in Italy with relevant impact on clinical
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decision making and high safety profile.
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1. Introduction

CMR has evolved in recent years from an effective research
tool into a clinically proven, safe and comprehensive imaging
modality, with established guidelines and appropriateness crite-
ria covering a wide spectrum of clinical indications and an
increasing number of centers organizing fully dedicated scan-
ning sessions being carried out either by radiologists and/or
cardiologists [1,2]. Most information about its use and diagnostic
performances however, is currently derived from very few large
clinical trials or from selected populations enrolled in highly spe-
cialized centers with relatively limited knowledge of its day-to-day
utilization.

The only available register is the EuroCMR, which was recently
completed with 27,000 patients and was promoted and orga-
nized by the European Society of Cardiology Working Group of
“Cardiovascular Magnetic Resonance”, with obvious predominant
involvement of CMR-dedicated cardiological centers [3-5]

EuroCMR results convincingly showed that the exam has
evolved from the status of “a niche modality” [6] with limited
number of cases performed by few tertiary/academic referral into
a routine imaging modality, homogeneously diffused and repre-
senting an extremely valuable diagnostic support to solve common
clinical problems [3,4].

The Italian registry of CMR is an open-access study (no restric-
tion criteria or proof of specific competence were required to
participating centers) which was set up to provide a national
overview of its utilization, offering a more “radiological” point of
view of its current clinical role in daily practice, and was promoted
by the sub-society of cardiac radiology of SIRM (Societa Italiana
di Radiologia Medica), which has currently almost 700 members
(www.sirm.org/sottositi/cardio).

Forty different centers were involved in this multicenter and
multivendor registry, which sought to evaluate clinical indications,
spectrum of acquisition protocols, impact on clinical decision-
making and safety profile of CMR.

2. Materials and methods
2.1. Data collection

The data were prospectively collected during a 6-month period
(January-June 2011)and included a population of 3376 consecutive
patients who underwent CMR in one of the 40 participating sites.

Centers were initially recruited via email from the mailing list
of the SIRM members (approximately 8000 members) and each
site, after acceptance, appointed a referral physician (radiologist
or cardiologist) who was locally responsible for the data integrity,
interpretation and collection and represented the direct contact for
the steering committee of the study.

Referral physicians were not required to exhibit any specific
sub-specialty based certificate of competency in CMR imaging as
the aim of present registry was to provide a realistic “snapshot” of
CMR utilization in Italy, without limiting patient’s enrollment only
to most-experienced national groups.

Similarly, acquisition protocols were individually defined and
tailored by each center according to the main clinical request, with-
out following any established, predefined standardized protocol.

2.2. Patients form

A preliminary general report and a case-report form (CRF) were
completed in each center.
In each electronic form, the following sections had to the filled:

(1) Patient’s data, including demographics, patient’s source (outpa-
tient, day hospital or hospitalized) and clinical priority (defined
as urgent vs. elective exam).

(2) Clinical indications to the exam, which were listed and
readapted following the ACCF/ACR/SCCT/SCMR/ASNC/NASCI/
SCAI/SIR appropriateness criteria for cardiac computed tomo-
graphy and cardiac magnetic resonance imaging published
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