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1162 (pp01)
CMR Long-Term Follow-up of Patients Treated by Percutaneous Pulmonary Valve
Implantation CMR Long-Term Follow-up of Patients Treated by Percutaneous
Pulmonary Valve Implantation

F. Secchi; PM. Cannao; FR. Pluchinotta; G. Butera; M. Carminati; F. Sardanelli;
M. Lombardi
IRCCS Policlinico San Donato, Multimodality cardiac imaging section

Purpose: Inpatientwithpathologyof therightventricleoutflowtractorof thepulmonaryvalve
a right ventricle (RV) -pulmonary artery (PA) conduit is usually implanted. However, the good
function of conduits is limited during the life and multiple re-interventions are often required.
While a pulmonary percutaneous valve implantation (PPVI) could be a good alternative to
surgical repair no data are known regarding the long term follow-up of this approach.
Methods: After IRB approval and informed consent, patients with pulmonary conduit dys-
function were prospectively scheduled cardiac magnetic resonance (CMR) at 1.5-T,
before and 1, 3, 6, 12, 36, 48 months after PPVI (Melody, Medtronic). CMR protocol was
comprehensive of SSFP cine images to measure bi-ventricular volumes and function
and phase contrast images to measure intra-arterial trough-plane flow.
Results: From January 2008 to January 2014, 40 patients were enrolled (21+8 years
old). Two patients were excluded from the study due to complication of percutaneous pro-
cedure and subsequent surgical intervention. Trend of end-diastolic volume index (EDVI),
end-systolic volume index (ESVI), stroke volume index (SVi) and ejection fraction (EF) of
the RV and LV before PPVI and after procedure is showed in Figure 1. A significant reduc-
tion of valve regurgitant fraction, pressure gradient, RV volume and LV EDVI as well as a
significant improvement of RV function was found.
Conclusions: Four years after PPVI a significant and persistent improvement of biventri-
cular function was detectable. CMR appears to be the ideal tool for longitudinal evaluation
of patients treated by PPVI.

1174 (pp02)
Factors influencing image quality with 3D self-navigated whole heart CMR
imaging in patients with congenital heart disease

P. Monney1; D. Piccini2,3; T. Rutz1; G. Vincenti1; S. Coppo3; SC. Koestner1; M. Stuber3;
J. Schwitter1
1Division of Cardiology, Cardiac MR Center, University Hospital Lausanne (CHUV),
Switzerland; 2Advanced Clinical Imaging Technology, Siemens Healthcare IM S AW,
Lausanne, Switzerland; 3Center for Biomedical Imaging (CIBM) & Center for
Cardiovascular Magnetic Resonance Research (CVMR), University of Lausanne (UNIL)

Introduction: For the morphological assessment of complex congenital heart disease
(CHD) 3D free-breathing cardiac MR (CMR) is a potential option. A new sequence with
direct self-navigation on the heart has recently been developed (Piccini D. Radiology

2014). Our aim was to identify the factors associated with low image quality in order to
further improve this sequence.
Methods: All patients with CHD aged .2y and referred for clinical CMR were considered
for inclusion. On a 1.5T-MRI scanner (Magnetom AERA, Siemens Healthcare) a self-
navigated acquisition was performed during free breathing with respiratory navigation
in the superior-inferior direction only (12’417-15’050 radial read-outs sampled over
377-953 heartbeats depending on heart rate (HR), all lines accepted for reconstruction)
providing isotropic 3D image data with a resolution of 1x1x1mm3. Image quality was
graded using a 5-grade scale where 5 ¼ excellent quality, 4 ¼mild blurring only, 3 ¼
moderate blurring but completely diagnostic dataset, 2 ¼ insufficient quality with
marked blurring and only partially diagnostic information and 1 ¼ non-diagnostic
dataset. Patients and protocol-related factors associated with insufficient image quality
were identified using stepwise multivariate logistic regression.
Results: In 144 consecutive patients the pulse sequence was not applied for logistical
reasons (time constraint) in 33 patients resulting in 111 patients (55% male, age 23+12y)
for analysis (44% with complex malformation; 69% with previous surgery). IV contrast
(0.2 mmol/kg Gadobutrol) was used in 87%. Scan duration was 9.5+3.1min, HR was
75+16bpm. Image quality was graded as given in Figure. Factors significantly associated
with poor image quality (grade 1 or 2 vs grades 4 and 5) were younger age (OR 0.89, 95%-CI
0.8-0.99, p , 0.05), lower ejection fraction (EF) of the systemic ventricle (OR 1.2x10-10,
95%-CI 2.4x10-17-0.0006, p , 0.01), higher HR (OR 1.11, 95%-CI 1.03-1.2, p , 0.01) and
the absence of contrast injection (OR 0.007, 95%-CI 0.0004-0.15, p , 0.01). Overall, a diag-
nostic quality could be obtained in 94% in the contrast-enhanced 3D acquisitions, of which
77% were of good to excellent quality.
Conclusion: In a consecutive large patient population with CHD, contrast-enhanced 3D
self-navigated CMR provided diagnostic datasets in 94% of patients. Further develop-
ments should aim to improve respiratory tracking in small infants, in patients with
reduced EF, and in those with irregular breathing patterns.

1188 (pp03)
Biventricular heart remodeling after percutaneous and surgical pulmonary valve
implantation: a cardiac magnetic resonance study

PF. Romana; S. Francesco; B. Gianfranco; C. Mario; S. Francesco; L. Massimo
IRCCS Policlinico San Donato, Milan, Italy

Purpose: Percutaneous pulmonary valve implantation (PPVI) is an alternative to surgical
pulmonary valve replacement (SPVR) in selected patients with congenital right ventricular
outflow tract (RVOT) obstruction. Objective of this study is to evaluate the medium-term
impact of PVVI and SPVR on biventricular function as assessed by cardiac magnetic res-
onance (CMR).
Methods: From 2008 to 2013, 33 patients (20+8 years) underwent PPVI, while 16 patients
(30+11 years) underwentSPVR.Acono-truncaldiseasewaspresent in29/49patients, pre-
vious Ross operation in 9/49. CMR was performed before and after an average of 10 months
(range 3-15). Ventricular measurements were made on short-axis SSFP cine images.
Results: Results are summarized in table 1. The right ventricular end-diastolic volume
index (RVEDVI) decreased significantly for both procedures. Right ventricular ejection
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fraction (RVEF) increased significantly in the SPVR group compared to the PPVI patients.
The left ventricular end-diastolic volume index (LVEDVI) increased more significantly after
the procedure in the PPVI group; while changes were less evident and delayed in the
SPVR patients. Left ventricular stroke volume index (LVSVI) increased in both groups
after the procedure. There was an inverse correlation between the RV and LVEDVI: as
the RVEDVI decreased in the follow-up, the LVEDVI increased.
Conclusions: Improvement of RVOT function is associated with reduction of RV volume
and positive effects on ventricular–ventricular interaction supported by the increased
LVSVI after the procedure. In the follow-up LV function improvement is delayed in the
SPVR group. Medium-term follow-up shows permanent beneficial effect of pulmonary
valve replacement in both groups.

Table 1: Pre and post pulmonary valve raplacement.

1241 (pp04)
Assessing Relation of Tricuspid Valve Annular Tilt Index with Right Ventricular
Enlargement in Patients with Tetralogy of Fallot in Cardiac Magnetic Resonance
Imaging

Z. Alizadeh Sani1; M. Vojdan-Parast2; M. Alimohammadi1; SH. Sarafan-Sadeghi3; A.Seifi3;
HR. Fallahabadi1; F. Karami Tanha1; M. Jamshidi1; M. Hesamy1

1Rajaie Cardiovascular Medical and Research Center, Iran University of Medical Sciences,
Tehran, Iran.; 2Cardiovascular Research Center, School of Medicine, Mashhad University
of Medical Sciences, Mashhad, Iran.; 3Department of Medical Sciences, Mashhad
Branch, Islamic Azad University, Mashhad, Iran

Objectives: Right ventricular enlargement is an important risk factor for ventricular
arrhythmias, right ventricular failure and sudden cardiac death in patients with repaired
tetralogy of fallot (TOF). In another word Right ventricular end-diastolic volume index
(RVEDVI) based on the body surface area, greater than 150 mL/m2 is a chief risk factor
for sudden death in TOF patients. Because of abnormal geometry, two-dimensional echo-
cardiography is limited to accurately assess of right ventricular end-diastolic volume
(RVEDV). Cardiac magnetic resonance imaging (CMRI) is the accepted standard for
quantifying RVEDV. There is one study that measured RVEDV enlargement with right ven-
tricular annular tilt (RVAT), but we assess RVEDV enlargement with right ventricular
annular tilt index (RVATI) based on the body surface area to reach more accurate results.
Methods:Allpatients with repaired TOF withanechocardiogram andCMRIwere included
in this retrospective study (n ¼ 30). The patients were divided into two groups according
to RVEDVI: group a, patients with RVEDVI over 150mL/m2 (n ¼ 15); group b, patients with
RVEDVI under 150mL/m2 (n ¼ 15). The RVEDV measurements were obtained by CMRI
and the RVATwas determined by measuring the angle of the tricuspid valve plane relative
to the mitral valve plane at end-diastole in the apical 4-chamber view in echocardiographic
study (n ¼ 30).
Results: The mean RVEDVI was 151.5+ 38.8 mL/m2 in the study groups that 15 patients
were over 150mL/m2 (which considered sever RV enlargement with increased risk of
sudden death), and 15 patients were under 150mL/m2 (considered as lower risk of
sudden death). The mean RVATI was 11.0+2.5 degrees/m2 in all patients. Receiver op-
erating characteristic analysis demonstrated an RVATI of17.1 degrees/m2 as the cutoff for
predicting a RVEDVI of greater than150 mL/m2 with a sensitivity of 93.3% and specificity of
73.3% (area under the curve ¼ 88.4; confidence interval,75.9 -100.0; P¼ .0001).
Conclusions: The mean RVATI more than 11.0+2.5 degrees/m2 is associated with an
RVEDVI more than 150 mL/m2. RVATI is a useful echocardiographic technique for detect-
ing increased RVEDVI in patients with TOF and may help discern which patients should
undergo RVEDVI quantification by CMRI. For more accuracy and unification we use
annular tilt index cutoff value in which RVATI more than 17.1 degrees/m2 considered
the same as RVEDVI more than 150mL/m2.

1252 (pp05)
Long term follow-up of repaired pulmonaray atresia with intact ventricular septum
and critical pulmonary valve stenosis by cardiac magnetic resonance imaging

B. Bonello; C. Sorensen; V. Fouilloux; G. Gorincour; L. Macé; A. Fraisse; A. Jacquier
University Hospital la Timone, Marseille

Long term follow-up of repaired pulmonary atresia with intact ventricular septum (rPAIVS)
and critical pulmonary valve stenosis (rCPVS) is not well described. Residual lesions such
as atrial septal defect, pulmonary and tricuspid regurgitation (PR and TR) may lead to right
ventricle (RV) enlargement. QRS enlargement on electrocardiogram is of prognosis sig-
nificance in congenital heart diseases.
We sought to determine long term follow-up of patients with rPAIVS or rCPVS.
Methods: We retrospectively studied patients with biventricular rPAIVS or rCPVS attend-
ing our centre. Cardiac magnetic resonance (CMR) imaging was performed on a 1.5 T

whole-body CMR using standardized protocols. Numbers are expressed as median
[interquartile range], Pearson correlation analysis and X2 test were used to assess the
relationships between different parameters.
Results: Eleven patients were studied at a median age of 13.2 years [10.3-16.2]. Two
patients had previous palliation. Repair was a transannular patch in 4 patients and a per-
cutaneous dilatation in 7. Four patients had atrial septal defect requiring surgery. Age at
repair was 10 days [2.5-22.7] and delay between repair and CMR study was 13.1 years
[9.9-16.2]. RV was dilated 9 patients 133 ml/m2 [110-164] of which 6 patients had de-
crease RV ejection fraction. RV volume, ejection fraction and QRS duration were normal
in 2 patients. More than mild TR was present in 7 patients. All but 1 patient had PR (32%
[30-39]). Late gadolinium enhancement was found in 3 patients, at infundibular level in
2. All patients had normal left ventricle volume and function. QRS duration was
.120 ms in 5 patients with right bundle branch. RV dilatation was associated with age
at CMR (r ¼ 0.62, p ¼ 0.04), decrease RV ejection fraction (r ¼ 0.78, p ¼ 0.006), as a
trend with TR (r ¼ 0.57, p ¼ 0.06) but not with PR (r ¼ 0.38, p ¼ 0.2) or late gadolinium en-
hancement (r ¼ -0.26, p ¼ 0,5). QRS duration was not associated with the type of repair,
the presence late gadolinium enhancement or RV dilatation (p ¼ 0.8, p ¼ 0.4 and p ¼ 0.5
respectively) but was associated with RV ejection fraction (r ¼ -0.7, p ¼ 0.02).
Conclusions: RV dilatation, decrease RV ejection fraction and QRS enlargement are
common in rPAIVS and rCPVS. Mechanisms of RV dilatation and decrease RV function
appear to be multifactorial. T1 mapping studies should be performed. Determining the
optimal timing for pulmonary valve replacement and tricuspid valve surgery is challenging.
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1201 (pp06)
Comparison of Extravascular volume by cardiac MR T1 mapping by conventional
look locker versus modified look locker techniques to predict histologically
measured fibrosis in valve disease

C. de Meester; M. Amzulescu; C. Bouzin; L. Boileau; J. Melchior; J. Boulif; S. Lazam;
A. Pasquet; D. Vancrayenest; JL. Vanoverschelde; BL. Gerber
Univ Catholique de Louvain, Brussels B, Belgium

Background: Valvular heart disease is associated with left ventricular hypertrophy, re-
modeling and development of diffuse interstitial fibrosis. So far, histopathology remains
the gold standard for evaluating diffuse myocardial fibrosis. Gadolinium enhanced
Cardiac Magnetic Resonance (CMR) T1 mapping is new method which allows to quantify
the myocardial extracellular volume (ECV). Look locker and modified look locker (MOLLI)
are two techniques to assess ECV. Hence, it was suggested that the two techniques are
equivalents. Therefore the aim of this study is to compare these two techniques against
histological measurement.
Methods and results: 18 patients (age ¼ 58+14 years, 72% men) with either severe
aortic valve disease (stenosis or regurgitation) or severe mitral regurgitation, but
without coronary artery disease preoperatively underwent ECV measurement by CMR
two beat look locker and MOLLI 3-3-5 single breathhold T1 mapping. LV biopsies were
performed at the time of surgery 24+38 days later and stained with Sirius red. The
amount of fibrosis quantified by biopsy was 9.0+8.9% [2.1;39.2]. ECV by T1 mapping
mesured by look locker normalized to heart rate of 60bpm was 38.7+13.9%
[23.9;64.4] and by MOLLI was 28.7+4.8% [23.3;38.6] (values are presented as
mean+SD [min;max]). The two T1 mapping values are significantly different (p ¼
0,010). There was a good correlation between histologically measured fibrosis and T1
mapping ECV by MOLLI (r ¼ 0.72, p , 0.001, cfr figure) but not by look locker (r ¼
-0.16, p ¼ 0.52) mesurement.
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Conclusion: ECV determined by CMR T1 mapping mesured by MOLLI technique closely
correlates with histologically determined diffuse interstitial fibrosis. By contrast the look
locker method does not provide accurate mesurement of ECV, likely because the shot
interval does not allow complete relaxation of T1.

1258 (pp07)
Differences in left ventricular geometry and function between patients with
bicuspid and tricuspid aortic valve stenosis

MA. Loudon; SC. Bull; M. Bissell; JP. Joseph; S. Neubauer; SG. Myerson
Department of Cardiovascular Medicine, University of Oxford, Oxford, UK

Background: Aortic valve stenosis (AS) is an increasing healthcare burden (3% over 70
years affected). Bicuspid aortic valves (BAV), although only present in 1-2% of the popu-
lation, accounts for over 50% of severe aortic valve disease. They may have earlier abnor-
malities of left ventricular strain because of longer standing effects on the LV. While resting
strain abnormalities have been shown in BAV compared to healthy controls, LV geometry
and strain has not, to our knowledge, been compared in groups with AS.
Methods: 76 participants (aged 55 to 78 years) with asymptomatic moderate to severe AS
(39 BAV; 37 TAV) underwent cardiac MRI (CMR) scanning at 1.5 Tesla. Proprietary feature
tracking software was used calculate longitudinal and circumferential peak systolic strain,
strain rate and diastolic strain rate. Circumferential strain was measured at the LV base,
mid ventricle and apex. LV dimensions, mass, ejection fraction were derived from stand-
ard CMR software. The sphericity index is the ratio of LV end-diastolic volume to a sphere
with a diameter equal to the LV long axis dimension in diastole; repeated in systole.
Results: Participants with bicuspid aortic valves were slightly younger (BAV 65.5+5.8
years vs TAV 71.5+6.3 years). LV end diastolic volumes showed a trend towards being
slightly larger in the BAV group (74mls/m2 vs 68.3ml/m2, p¼ 0.09). The LV diastolic and
systolic sphericity index was higher in the BAV group: diastolic sphericity index 38.5%
vs 34.1% in TAV p ¼ 0.03; systolic sphericity index 25.6% vs 18.0%, p¼ 0.02 .There was
nosignificant difference in LVejection fraction or LVmass index. Both systolic anddiastolic
strain values were not significantly different between groups. Global longitudinal strain
(-17.4 BAV vs -16.6 TAV, p ¼ 0.44); Peak circumferential strain at Base LV(-26.4 vs -28.0
TAV, p ¼ 0.16); Mid(-25.5 BAV vs -26.4, p ¼ 0.40); Apex(-34.2 BAV vs -34.5, p ¼ 0.86).
Conclusions: Bicuspid aortic stenosis is associated with a more spherical left ventricle than
tricuspid aortic valve stenosis; whether this reflects an early adverse change requires further
study. There isno differencehowever, incrudemeasuresof function suchas ejection fraction,
nor significant differences in strain values. Despite the longer duration of aortic valve disease
in the BAV group and altered LV geometry, it appears that the LVadapts well and there are no
functional differences compared to a similar group with acquired AS.

1276 (pp08)
Pulse wave velocity measurements by 3Tcardiac magnetic
resonance – comparison with applanation tonometry

K. Dorniak1; M. Hellmann1; D. Rawicz-Zegrzda1; M. Węsierska1; A. Sabisz2;
E. Szurowska2; E. Heiberg3; M. Dudziak1

1Department of Noninvasive Cardiac Diagnostics; 22nd Department of Radiology, Medical
University of Gdansk, Poland; 3Department of Clinical Physiology, Lund University,
Sweden

Background: Arterial stiffness is one of the most potent prognostic factors of cardiovas-
cular morbidity and mortality. Its surrogate parameter, pulse wave velocity (PWV), can be
assessed by carotid-femoral applanation tonometry (AT), which is currently a gold stand-
ard. However, limited availability of the ATequipment prevents its wider application in clin-
ical practice. Cardiac magnetic resonance (CMR) study can include robust arterial
stiffness assessment at no extra cost, without significant protocol extension. However,
comparison data of these two methods of PWV measurement are limited.
Purpose: To compare AT- and CMR-derived PWV measurements in our initial set of ten
consecutive subjects aged 28+8 (16-44) yrs in whom cardiovascular disease was
excluded based on clinical assessment and CMR result.

Methods and results: Ten consecutive subjects underwent CMR as screening for
genetic/familial disease. PWV measurements were done with AT by the carotid [C] and
femoral [F] applanation pulse wave recording and body surface approximation of the dis-
tance travelled (suprasternal notch to [F] - suprasternal notch to [C]), using SphygmoCor,
(AtCor Medical, Australia), and with 3T CMR (Philips Achieva 3T TX, Eindhoven, the Neth-
erlands), based on ascending and thoracic aortic flow data and direct aortic length mea-
surements (Segment, Medviso, Sweden). Mean AT-PWV and mean CMR-PWV were
5,54+0,65 m/s and 4,15+0,79 m/s, respectively). Good correlation was found
between these two methods (R ¼ 0,7; P , 0,05). Interobserver variability of CMR-PWV
was very good (R ¼ 0,93; P , 0,05) as was intraobserver variability (R ¼ 0,98; P ,

0,05). Determination coefficients [R2] are shown on graphs.
Conclusions: These preliminary results indicate that aortic PWV measurements incorpo-
rated in routine 3T CMR examination correlate well with carotid-femoral AT-PWV measure-
ments in individuals without detectable cardiovascular disease. CMR-derived PWV
analysis appears to have excellent intraobserver and interobserver variability. Further re-
search is needed in a variety of clinical conditions.

1146 (pp09)
Comparison of magnetic resonance imaging assessment of aortic valve area and
severity of stenosis to echocardiogram in patients

TC. Kwok; C. Chin; MR. Dweck
College of Medicine and Veterinary Medicine, University of Edinburgh, Edinburgh, United
Kingdom; Centre for Cardiovascular Science, University of Edinburgh, Edinburgh, United
Kingdom

Introduction: In theory, severity of aortic stenosis (AS) are graded based on 3 criteria,
which are pressure gradient, blood flow velocity across aortic valve and aortic valve
area (AVA). However, in clinical practice, severity of AS is solely based on blood flow vel-
ocitydetermined via transthoracic echocardiogram (TTE).This study aims to compare the
aortic valve area (AVA) measured directly from MRI planimetry with those derived from
TTE, in order to determine if there is a significant difference between these 2 methods
of measuring AVA. The study also aims to find out if the morphology of the valve (bicuspid
or trileaflet) affects the difference between the 2 methods of measurement.
Methodology: This is a prospective study, consisting of 45 patients presenting to the Car-
diology Department in the Royal Infirmary Edinburgh. The patients are controlled for age,
gender, systolic blood pressure, AS severity, end diastolic and systolic volume as well as
presence of other comorbidities such as diabetes mellitus, hypertension and coronary
artery events. AVA was measured directly from MRI planimetry and compared with TTE
derived AVA from equation of continuity, making use of the maximum velocity of blood
flow across the aortic valve. Both imaging were done within 2 weeks from each other.
Results: MRI planimetry AVA is found to be significantly larger than TTE derived AVA in 24
BAV patients (p , 0.05, correlation ¼ 0.658). This difference is retained when the 21 tri-
leaflet valve patients are assessed (p , 0.05, correlation ¼ 0.707). Significant difference
is noted with the reclassification of AS severity in BAV patients (p ¼ 0.001) but none noted
with trileaflets.The results showed that TTE has been consistently overestimating the se-
verity of AS but clinically affects the BAV patients more, in terms of severity reclassification.
This could be due to the morphology of the BAV causing a more turbulent blood flow
across the valve, resulting in an overestimation of AS severity by TTE.
Conclusion: MRI proves to be a useful, accurate and reproducible tool in cardiac
imaging. However, further studies are required to assess its accuracy in comparison to
actual area measured post-aortic valve replacement. Accurate measurement of AVA is im-
portant to ensure that severity of AS are correctly classified, ensuring that patients are re-
ceiving appropriate interventions.

1216 (pp10)
Noninvasive assessment of Aortic incompetence: Flow quantification by CMR
usingnavigatorbasedrespiratory motioncompensationcorrelatesbetterwith left
ventricular enddiastolic volume than echocardiography

M. Hadamitzky; J. Nadjiri; E. Hendrich; C. Pankalla; A. Will; H. Schunkert; S. Martinoff;
C. Sonne
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Deutsches Herzzentrum München,Klinikan der Technische Universität München,Munich,
Germany

Background: Assessment of aortic incompetence sometimes is challenging. The indication
of valve replacement is solely based on imaging, but a clear gold standard is missing since
every modality has limitations in certain circumstances. Novel flow quantification using navi-
gator based respiratory motion compensation allows for high temporal resolution without
motion artifacts and may improve the quantification of the regurgitation fraction.
Methods: We analyzed 38 patients with various degree of aortic incompetence undergo-
ing both standard echocardiographic assessment and CMR flow quantification using
navigator based respiratory motion compensation.
Both modalities were correlated with the left ventricular enddiastolic volume (LVEDDV)
assessed by CMR as a surrogate endpoint reflecting left ventricular remodeling caused
by the regurgitant blood flow.
Results: Aortic incompetence by Echo ranged from grade 0 to grade 3 (median grade2),
regurgitation fraction by CMR ranged from 1% to 70% (median 25%), and LVEDDV ranged
from 80 to 409 ml (median 227 ml). Correlation coefficient r for Echo and CMR were 0.44
and 0.71 respectively (both p , 0.0001). CMR correlated significantly better with LVEDDV
than Echo (p ¼ 0.02 for difference).
Conclusion: Flow quantification by CMR using navigator based respiratory motion com-
pensation has a better correlation with pathophysiological changes caused by aortic in-
competence than standard assessment by Echo and may serve as an useful additional
modality helping to make a desision on valve replacement.
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1127 (pp11)
Extramedullary hematopoiesis (EMH) is associated with lower cardiac iron
loading in regularly polytransfused thalassaemia patients

A. Pepe1; A. Meloni1; F. Terrazzino2; A. Spasiano3; A. Filosa3; PP. Bitti4; C. Tangari5;
G. Restaino6; MC. Resta7; P. Ricchi3
1Fondazione G. Monasterio CNR-Regione Toscana, Pisa, Italy; 2Ospedale Civico,
Palermo, Italy; 3AORN Cardarelli, Napoli, Italy; 4P.O. San Francesco, Nuoro, Italy; 5Presidio
Ospedaliero A.S.P. di Crotone, Crotone; Italy; 6Universita Cattolica del Scaro Cuore,
Campobasso, Italy; 7OSP. SS. Annunziata, Taranto, Italy

Objectives: Extramedullary hematopoiesis (EMH) is an incidental finding in regularly and
historically polytransfused thalassaemia patients but no study has evaluated if it is a
marker of a peculiar pattern cardiac of iron loading.
Methods: 1266 thalassemia patients (pts) regularly transfused consecutively enrolled in the
Myocardial Iron in Thalassemia (MIOT) Network were considered. MRI was used to assess
the presence of EMH by SPGR sequences, to quantify cardiac iron overload by a multiecho
T2* approach, and to assess cardiac function, volumes, atrial areas and pulmonarydiameter
by SSFP sequences. Myocardial fibrosis was evaluated by LGE technique.
Results: EMH was detected in 167 pts (13.2%). TheTable shows demographic and haem-
atological comparisons between EMH- and EMH+ pts. No significant differences were
found in the chelation regimens between the two groups.
EMH+ pts had significant less cardiac iron overload than EMH- pts (13.2 vs 28.3% of pts
with global heart T2* , 20 ms; P ¼ 0.003) (Figure on the left).
Biventicular volumes, cardiac indexes, ejection fractions, atrial areas and presence of
myocardial fibrosis were comparable between the two groups. EMH+ patients had a sig-
nificantly higher LV mass index (62.3+13.2 vs 58.63+13.19; P ¼ 0.001) (Figure on the
center) and a significantly higher pulmonary artery diameter (24.7+4.2 vs 23.6+3.8;
P ¼ 0.002) (Figure on the right). Considering the 482 (38.1%) patients with MRI LIC .

7 mg/g dw, the EMH+ group had a significant lower frequency of global heart T2* ,

20 ms (18.4% vs 40.8% p ¼ 0.007).
Conclusions: In this large cohort of regularly transfused thalassemia patients, EMH was
not rarely observed and was associated to a heart thalassemia intermedia like pattern
(reduced cardiac iron loading and stigmata of high cardiac output state) despite the trans-
fusional regimen.

1104 (pp12)
Regional Myocardial Contractility In Thalassemia Major By Magnetic Resonance
Tagging

A. Meloni1; C. Tudisca2; E. Grassedonio2; V. Positano1; B. Piraino3; N. Romano4; P.
Keilberg1; M. Midiri2; A. Pepe1

1Fondazione G. Monasterio CNR-Regione Toscana, Pisa, Italy; 2Policlinico “Paolo
Giaccone”, Palermo, Italy; 3Policlinico “G. Martino”, Messina, Italy; 4AO Arcispedale
“S. Maria Nuova”, Reggio Emilia, Italy

Objectives: Magnetic resonance (MR) tagging analyzed by dedicated tracking algo-
rithms allows very precise measurements of myocardial motion and characterization of
regional myocardial function. Our aim was to quantitatively assess for the regional myo-
cardial contractility in thalassemia major (TM) patients and to correlate it with heart iron
overload and left ventricular (LV) function.
Methods: Seventy-four TM patients (46 F; 31.8+8.5 yrs) enrolled in the MIOT (Myocar-
dial Iron Overload in Thalassemia) network underwent MR (1.5T). Three short-axis
(basal, medial and apical) tagged MR images were analyzed off-line using harmonic
phase (HARP) methods (Diagnosoft software) and the circumferential shortening (Ecc)
was evaluated for all the 16 myocardial segments. Four main circumferential regions (an-
terior, septal, inferior, and lateral) were defined. The same axes were acquired by a T2*
GRE multiecho technique to assess myocardial iron overload (MIO). LV function para-
meters were evaluated by cine images.
Results: Segmental ECC values ranged from 29.66+4.17 % (basal anteroseptal
segment) to 13.36+4.57 % (mid- anterior segment). No significant circumferential vari-
ability was de-tected while a slice-to-slice variability was present (Figure 1).
Compared with previous studied healthy subjects, TM patients showed strain values sig-
nificantly lower in all the circumferential regions at each level (mean difference from 4 % to
13 %; P , 0.001 for all the comparisons) (Table 1). Segmental Ecc values were not signifi-
cantly correlated with the correspondent T2* values and no correlation was detected con-
sidering the global values, averaged over all segmental values. Three groups identified on
the basis of cardiac iron distribution: no MIO, heterogenous MIO and homogeneous MIO.
Theglobal ECC wascomparableamong the three groups(211.56+1.60%vs 211.70+
2.43% vs 211.14+1.95%; P ¼ 0.602). Global Ecc values were not significantly
correlated with age and were comparable between the sexes. Circumferential shortening
Table 1

Figure 1:

Figure 1:
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was not associated to LV volumes and ejection fraction (with a P . 0.5 in all the
comparisons).
Conclusions: TM patients showed a significantly lower cardiac contractility compared
with healthy subjects, but this altered contractility was not related to cardiac iron,
volumes and function.

1105 (pp13)
Right ventricular wall motion abnormalities in thalassemia major and intermedia
patients

A. Meloni1; V. Positano1; S. Macchi2; D. Ambrosio3; D. De Marchi1; E. Chiodi4; MC. Resta5;
C. Salvatori1; A. Pepe1

1Fondazione G. Monasterio CNR-Regione Toscana, Pisa, Italy; 2Ospedale Santa Maria
delle Croci, Ravenna, Italy; 3Policlinico S. Maria alle Scotte, Siena, Italy; 4Arcispedale “S.
Anna”, Ferrara, Italy; 5OSP. SS. Annunziata, Taranto, Italy

Objectives: The role of the right ventricle (RV) is gaining ground in thalassemia patients
and the magnetic resonance imaging (MRI) is the gold-standard for the study of its
anatomy and function. In this study we investigated for the first time the relationship
between RV motion abnormalities, volumes and function in both thalassemia major
(TM) and thalassemia intermedia (TI) patients.
Methods: CMR was performed in 1369 TM patients (537 males; 30.9+8.9 years) and 266
TI patients (38.5+11.5 years) enrolled in the Myocardial Iron Overload in Thalassemia
Network. Cine images were acquired to evaluate wall motion and to quantify RV
volumes and ejection fraction (EF).
Results: The presence of RV motion abnormalities was comparable between TM and TI
patients (3.0% vs 4.5%; P ¼ 0.201). Out of the 41 TM patients with abnormal RV motion, 35
were hypokinetic, 5 were dyskinetic and 1 was akynetic. Out of the 12 TI patients with ab-
normal RV motion, 8 were hypokinetic and 4 were dyskinetic. Table 1 and Table 2 show the
comparison between TM patients with normal and abnormal RV motion and between TI
patients with normal and abnormal RV motion, respectively. TM patients with abnormal
RV motion were older and they were more frequently males. Regarless by the form of thal-
assemia, right volumes were significantly higher in patients with abnormal RV motion
while the EF was significantly lower.
Conclusions: Movement abormalities of the right ventricle are not common in thalas-
semia and have a comparable frequency between TM and TI patients. In both the forms
of thalasemia, movement abormalities of the right ventricle were associated with RV dila-
tion and dysfunction.

Table1. Comparison between TM patients with abnormal and normal RV motion

Table 2. Comparison between TI patients with abnormal and normal RV motion

1187 (pp14)
Application of Feature Tracking with Cine Cardiac MR for Semiautomated
Prediction of Normal Right Ventricular Systolic Function

R. Artang; A. Bogachkov; M. Botelho; J. Bou-Ayache; MR. Vazquez; JC. Carr; JD. Collins
Radiology, Northwestern University, Feinberg School of Medicine, Chicago, Illinois, USA;
Cardiology, La Moraleja Hospital, Madrid, Spain

Background: Cardiac Magnetic Resonance Imaging (CMR) has emerged as the gold
standard for the evaluation of biventricular systolic function. Semi-automated algorithms
for investigating left ventricular function exist but similar methodologies function poorly in
the right ventricle (RV) due to its more complex geometry. The purpose of this study was to
determine the feasibility of feature tracking using a semi-automated algorithm for asses-
sing the tricuspid annular systolic plane excursion with CMR (MR-TAPSE) compared to
TAPSE with transthoracic echocardiography (TTE)(echo-TAPSE) for the prediction of
normal RV systolic function.
Methods: IRB-approved retrospectiveanalysis of 64 subjects (43% female, avg58.7+19
yrs) referred for CMR who also underwent TTE within 3 months. 4-chamber CMR images
were acquired at 1.5T using a breath-held segmented ECG-gated cine steady state free
precession sequence (TR/TE 2.8/1.2, 5 segments, in-plane res ¼ 1.5x2.1mm2, 6mm
thick). CMR images were analyzed using prototype software evaluating deformation

fields to semi-automatically identify and track the tricuspid base plane at the lateral tricus-
pid insertion. The MR-TAPSE was correlated to CMR-determined RV ejection fraction
(RVEF). Echo-TAPSE was obtained and correlated to the RVEF. Differences between
MR- and echo-TAPSE were evaluated using a Bland-Altman analysis. RVEF was consid-
ered normal if . 40%. ROC analysis was performed to optimize the area under the curve
(AUC) for MR-TAPSE prediction of a normal RVEF.
Results: The median RVEF averaged 46% (range 7-69%). Correlation between
MR-TAPSE and RVEF (r ¼ 0.37, p ¼ 0.002) was similar to that between echo-TAPSE
and RVEF (r ¼ 0.41, p ¼ 0.004). Bland-Altman analysis showed good agreement
between MR- and echo-TAPSE with a bias of 3.3+5.7 mm. ROC analysis demonstrated
that a MR-TAPSE of ≥ 16 mm resulted in an AUC of 0.758 with a sensitivity of 58% and a
specificity of 92% (p ¼ 0.0002).
Conclusion: MR-TAPSE significantly correlates with RVEF and shows promise for the
semi-automated prediction of normal RV systolic function with a high degree of specificity.
Weare planning a follow-up study validating theMR-TAPSEthreshold of≥16 mm in asep-
arate patient cohort.

1208 (pp15)
Analysis of cardiac deformation from MRI: Initial experience of a cine DENSE
acquisition at 1.5Tcompared with feature tracking

E. Maret; BM. Ahlander; PG. Bjorklund; J. Engvall; R. Cimermancic

Background: Myocardial deformation can beused for the objective quantification of myo-
cardial contraction. Feature tracking (FT) is a recently introduced technique that uses
image processing of cine MRI. DENSE (D), “displacement encoding with stimulated
echoes” has high spatial resolution, but was previously available only at a few time
points in the cardiac cycle. We applied DENSE to detect peak strain in unselected patients
and compared with FT.
Methods: Twenty-four patients were investigated with a Siemens Avanto 1.5T scanner.
Mean age of the patients was 51 + /-16 yrs. DENSE was acquired from a midventricular
slice as well as cine and scar images. DENSE analysis was performed using “CIM” soft-
ware, University of Auckland, NZ, and was reported in the circumferential and radial direc-
tions. Feature tracking analysis was performed on the corresponding cine slice using
commercially available software. Volumes and ejection fraction were obtained with soft-
ware provided by the vendor.
Results: Mean LV volume was 217 ml, LV mass 165 g and ejection fraction 41%. Image
quality was satisfactory in cine allowing FT to be performed in all patients. The DENSE ac-
quisition showed artifacts or fading that negatively affected analysis in 8 of the 24 patients.
Circumferential strain D was -10.2% and FT-15.3%, mean difference 5.1percentage points
(pp). Radial strain D was 25.1% and FT 15.8%, mean difference 9.3 pp. Circumferential
strain showed a fairly good agreement between D and FT (R2 ¼ 0.69, Fig1) while radial
strain had low agreement (R2 ¼ 0.02) regardless of image quality. In a comparison with
ejection fraction as reference, circumferential strain with FT (R2 ¼ 0.87, Fig 2) was
clearly superior to D (R2 ¼ 0.61).
Conclusion: This pilot study in unselected patients referred for cardiac MRI showed that
cine DENSE is feasible but needs further refinement in order to lower sensitivity to artifacts.
Both DENSE and feature tracking showed low values of radial strain that appear to be
lower than expected in light of the status of the patients.
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1268 (pp16)
Usefulness of right ventricular trabeculae and papillary muscles on volumes and
function assessed by cardiovascular magnetic resonance with a semi-automatic
threshold-based segmentation algorithm

A. Inage1; N. Mizuno2

1Division of Pediatric Cardiology, Sakakibara Heart Institution, Tokyo, Japan; 2Department
of Radiology, Sakakibara Heart Institution, Tokyo, Japan

Introduction: The objective of this study was to assess the usefulness of right ventricular
(RV) trabeculae and papillary muscles on measured volumes and function assessed by
cardiovascular magnetic resonance (CMR) with a novel semi-automatic segmentation al-
gorithm. The new algorithm excludes trabeculae and papillary muscles from the blood
pool, while the manual approach includes these objects in the blood pool.
Method: The subject included patients with right heart lesion of the congenital heart dis-
eases. We measured RV end-diastolic volume (RVEDV), end-systolic volume (RVESV),
stroke volume (RVSV) and ejection fraction (RVEF) using standard method of manual
contour tracing and semi-automatic method. Also, we measured pulmonary artery flow
volume (PAFV) as RVSV using phase contrast MR. The MRI imaging was obtained
using the Siemens MAGNETOM Sonata 1.5T system. The analyses were performed
using a workstation (Medis QMass Enterprise Solution & QFlow).
Results: There was a total of 30 cases (26 tetralogy of Fallow, 2 atrial septal defect with
partial anomalous pulmonary venous return, 1 truncus arteriosis and one transposition
of the great arteries), with the mean age of 24 +/- 16 years old. Exclusion of trabeculae
and papillary muscle in the RV blood volume decreased measured RVEDV by 31 %
(from 178 +/- 58 to 122 +/- 65 ml/m2, p , 0.01) compared to inclusion, RVESV by 34 %
(from 112 +/- 65 to 74 +/- 44 ml/m2, p , 0.01), RVSV by 23 % (from 61 +/- 27 to 47 +/-
26 ml/m2, p , 0.01) and relatively increased RVEF by 7 % (from 41 +/- 14 to 44 +/- 17
%, p ¼ 0.01). RVSV by PAFV (43 +/- 22 ml/m2) had strong approximation with value mea-
sured by semi-automatic method (mean difference ¼ 4.86 ml/m2, p ¼ 0.27) rather than
standard method (mean difference ¼ 18.7 ml/m2, p , 0.01). In 22 cases, RVEDV,
RVESV and RVSV including trabeculae and papillary muscles on ventriculographies
had strong approximation with those measured by standard method rather than semi-
automatic method on MRI.
Conclusion: Excluding trabeculae and papillary muscle significantly affect measured RV
volumes and function. Semi-automatic threshold-based segmentation software can reli-
ably exclude trabeculae and papillary muscles from the RV blood volume. We highly
recommended this novel method for measurement of true right ventricular volumes and
function in congenital and acquired heart diseases.

1142 (pp17)
Fast generation of T2* maps in the whole range of clinical interest: application to
thalassemia major patients

V. Positano1; A. Meloni1; MF. Santarelli1,2; G. Izzi3; D. Maddaloni4; D. De Marchi1;
C. Salvatori1; L. Landini1,5; A. Pepe1

1Fondazione G. Monasterio CNR-Regione Toscana, Pisa, Italy; 2Institute of Clinical
Physiology, CNR, Pisa, Italy; 3Azienda Ospedaliero-Universitaria, Parma, Italy; 4Osp.
“Engles Profili”, Fabriano (AN), Italy; 5University of Pisa, Pisa, Italy

Objectives: T2* maps obtained by processing of multiecho MR images are useful in
several clinical applications. Fast T2* map generation usually involves the modelling of
the signal decay curves as a pure exponential decay, to quickly estimate the T2* value
by the linear fitting of the logarithm of the signal. In patients with severe iron overload,
where the signal null at later echoes diverging from the pure exponential model, this ap-
proach may fail leading to incorrect T2* values. We propose a method for T2* map gen-
eration, including automatic background pixels detection and automatic truncation of the
curve, to compensate for signal collapse at low T2* values.
Methods: The proposed method (Figure 1) was validated on synthetic images and on 60
thalassemia patients with different levels of myocardial iron overload. As the true value of
T2* in patients is unknown, the validation on patients data was conducted by comparing
the measurement donewith the proposed methodology with the ones performed bya vali-
dated software (HIPPO MIOT) that uses a region of interest (ROI)- based approach.
Results: The developed procedure was effective in generating correct T2* maps in the
whole T2* range of clinical interest (error below 10%) in a time compatible with on-line
image a fully automated myocardial iron uantification.

Figure 1: Flow-chart of the map generation algorithm.

A good agreement was found between T2* map measurements and ROI-based measure-
ments (Table 1).
In ROI-based analysis, T2* values obtained with manual truncation of decay curve were
comparrlable to corresponding T2* values obtained by the proposed automatic proced-
ure (Table 1).
Conclusions: This approach could be easily incorporated into T2* analysis software to
spread in the clinical arena the development of of a fully automated myocardial iron quan-
tification.

1108 (pp18)
MRI Survey In Transfusion-Dependent and Non-Transfusion-Dependent MDS
Patients

A. Pepe1; A. Meloni1; G. Carulli2; E. Oliva3; F. Arcioni4; V. Fraticelli5; P. Toia6; S. Renne7;
G. Restaino5; C. Salvatori1; M. Rizzo8

1Fondazione G. Monasterio CNR-Regione Toscana, Pisa, Italy; 2Universita di Pisa, Italy;
3A.O. Bianchi Melacrino Morelli, Reggio Calabria, Italy; 4Universita di Perugia, Italy;
5Universita Cattolica del Sacro Cuore, Campobasso, Italy; 6Policlinico, Palermo, Italy;
7P.O. Giovanni Paolo II, Lamezia Terme, Italy; 8Ospedale “Sant’Elia”, Caltanisetta, Italy

Objectives: There are few and rather contradictory studies using Magnetic resonance
imaging (MRI) in theevaluation ofmyelodysplastic (MDS) syndromes.Wereport the base-
line MRI findings at the end of the recruitment in the MIOMED (Myocardial Iron Overload in
MyElodysplastic Diseases) study. In particular, we investigated myocardial iron overload
(MIO), hepatic iron overload and biventricular functional parameters in MDS patients, out-
lying the differences between transfusion dependent (TD) and non transfusion dependent
(non-TD) patients.
Methods: MIOMED is an observational, MRI multicentre study in low and intermediate-1
risk MDS patients who have not received regular iron chelation therapy. 48 patients
(71.7+8.5 years, 17 F) underwent the baseline MRI exam. MIO was assessed using a
multislice multiecho T2* approach. Hepatic T2* values were converted into liver iron con-
centration (LIC).Biventricular function parameters were quantified by cine sequences.
Results: The mean global heart T2* was 38.7+8.3 ms. Global heart T2* values were not
significantly correlated with LIC or serum ferritin levels.
Thirty-two (66.6%) patients were non-TD while 16 patients were TD. The two groups were
homogeneous for age, sex and hemoglobin levels but TD patients had significantly higher
serum ferritin levels. The percentage of patients with detectable hepatic iron (LIC . 3 mg/
g/dw) was significantly higher in the TD group (Fig. 1, left). A significant heart iron (global
heart T2* , 20 ms) was found in two patients. One patient was not transfused and he did
notshow significanthepatic ironwhile theother onewas regularly transfusedandhe received
sporadically chelation treatment with deferoxamine in the 2 years before the MRI. The global
heart T2* (Fig. 1, right) and the number of segments with T2* , 20 ms were comparable
between the two groups. Biventricular end-diastolic volume index, biventricular ejection frac-
tion and left ventricular mass index were comparable between the two groups.
Conclusions: As expected, regularly transfused MDS patients showed significantly
higher levels of hepatic iron overload. MIO is not frequent in MDS patients and it is not cor-
related with LIC and serum ferritin levels. Conversely, MIO can be present also in non-TD

Table 1. Performance of the proposed procedure.

Figure 1:
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patients and in absence of detectable hepatic iron. These data remark the importance to
check directly for heart iron avoiding to estimate heart iron burden from indirect indicators
such as LIC, serum ferritin or transfusion state.

1119 (pp19)
Left Ventricular Global Function Index: Relation with Infarct Characteristics and Left
Ventricular Ejection Fraction after ST-Segment Elevation Myocardial Infarction

SJ. Reinstadler; G. Klug; HJ. Feistritzer; A. Aschauer; M. Schocke; WM. Franz; B. Metzler
University Clinic of Internal Medicine III, Innsbruck Medical University; University Clinic of
Radiology, Innsbruck Medical University

Objectives: The left ventricular global function index (LVGFI) is a novel indicator of cardiac
performance. In healthy individuals, decreased values are strongly associated with
adverse cardiovascular events. Its role in patients after acute myocardial infarction is
unknown. We sought to investigate the relationship between the LVGFI and infarct char-
acteristics as well as left ventricular ejection fraction in patients after acute ST-segment ele-
vation myocardial infarction (STEMI).
Materials and methods: 226 patients with first STEMI (mean age 57+11 years) were en-
rolled in this observational study. All patients underwent cardiac magnetic resonance
(CMR) imaging within the first week after STEMI. Infarct characteristics were determined
with the use of lategadolinium enhanced images. Left ventriculardimensions and function
were measured by cine true-FISP sequences.
Results:ThemeanLVGFIwas32+8 %.FemalepatientsdisplayedahigherLVGFIthanmale
patients (p¼ 0.032).LVGFIwas inversely relatedwithpeakcreatinekinase (r¼ 20.46),peak
cardiac troponin T (r ¼ 20.45) and CMR-determined infarct size (r ¼ 20.42, all p , 0.001).
Significantly decreased LVGFI values were also observed in patients with microvascular ob-
struction and anterior STEMI (all p , 0.001). In addition, there was a strong correlation
between LVGFI and left ventricular ejection fraction (r¼ 0.91, p , 0.001).
Conclusion: This study demonstrates that the LVGFI is strongly associated with infarct
characteristics and left ventricular ejection fraction in patients after acute STEMI. LVGFI
might be a useful functional parameter of the left ventricle, but its definitive role as a prog-
nostic marker needs to be determined in large outcome trials.

1139 (pp20)
Effect of splenectomy on cardiac iron and function in different
transfusion-dependent patients

A. Melonil1; V. Positanol1; G. Roccamo2; C. Argento3; M. Benni4; D. De Marchil1;
M. Missere5; P. Prezios6; C. Salvatoril1; A. Pepel1
1Fondazione G. Monasterio CNR-Regione Toscana, Pisa, Italy; 2Presidio Ospedaliero di
S.Agata di Militello, Italy; 3Ospedale San Giovanni Di Dio, Agrigento, Italy; 4Policlinico
S. Orsola “L. e A. Seragnoli”, Bologna, Italy; 5Universita Cattolica del Sacro Cuore,
Campobasso, Italy; 6Policlinico “Casilino”, Roma, Italy

Objectives: The main therapeutic rationale for splenectomy in transfusion-dependent
patients with hemoglobinopathies is to decrease blood consumption and transfusion re-
quirement. However, since the spleen is a large physiologic iron depot, splenectomy may
have a possible role of in determining extrahepatic iron overload.
This study aimed to observe retrospectively the effect of splenectomy on cardiac iron and
function in different groups of transfusion-dependent patients.
Methods: 1735 transfusion-dependent patients enrolled in the Myocardial Iron Overload
in Thalassemia (MIOT) Network were considered. 14 patients had sickle-thalassemia, 23
patients had sickle-cell disease (SCD), 179 had thalassemia intermedia (TI) and 1519 had
thalassemia major (TM). Cardiac iron was assessed using a multislice multiecho T2* ap-
proach. Left ventricular ejection fraction (LV EF) was quantified by cine sequences.
Results: The frequency of splenectomy was: 21.4% in sickle-thalassemia, 65.2% in SCD,
84.9% in TI and 55.1% in TM (P , 0.0001). Splenectomized TM patients were older than
non-splenectomized patients (34.3+7.9 yrs vs 27.2+7.8 yrs; P , 0.0001). In each
hemoglobinopathy, cardiac T2* and LV EF were comparable between splenectomised
and non-splenectomized patients (Figure).
Conclusions: Regardless by the type of hemoglobinopathy, in regularly transfused patients
splenectomy was not associated with increased cardiac iron and reduced cardiac function.

1141 (pp21)
Left ventricular global function Index by CMR is more strongly associated to
different patterns of myocardial iron overload than the global systolic function

A. Meloni1; G. Rossi2; V. Positano1; C. Cirotto3; G. Filati4; P. Toia5; P. Preziosi6; D. De Marchi1;
A. Pepe1

1Fondazione G. Monasterio CNR-Regione Toscana, Pisa, Italy; 2Institute of Clinical
Physiology, CNR; Pisa, Italy; 3Azienda USL n8 1, Sassari, Italy; 4Ospedale “G. Da Saliceto”,
Piacenza, Italy; 5Policlinico “Paolo Giaccone”, Palermo, Italy; 6Policlinico “Casilino”,
Roma, Italy

Objectives: The Cardiovascular Magnetic Resonance by the multislice multiecho T2*
technique allows to detect different patterns of myocardial iron overload (MIO). Moreover,
the analysis of cine images allows the quantification of the left ventricular global function
index (LVGFI) that combines the LV SV, endsystolic and end- diastolic volumes, as well as
LVmass. A LVGFI ,37% was shown to bestrongly predictive of cardiovascular events. We
aimed to verify the association between different patterns of MIO and the LVGFI vs the LV
ejection fraction (EF) in thalassemia major (TM) patients.
Methods: We considered 812 TM patients (391 M, 30.4 8.6 years), consecutively enrolled
in the Myocardial Iron Overload in Thalassemia (MIOT) network. The T2* value in all the 16
cardiac segments was evaluated. LVGFI and LVEF were quantitatively evaluated by SSFP
cine images. Heart dysfunction was diagnosed in presence of LVEF , 2 standard devia-
tions (SD) from the mean value normalized to age and gender.
Results: We identified 4 groups of patients: 138 with homogeneous MIO (all segments
with T2* , 20 ms), 97 with heterogeneous MIO (some segments with T2* , 20 ms,
others with T2* . 20 ms) and significant global heart iron (global heart T2* , 20 ms),
238 with heterogeneous MIO and no significant global heart iron, and 339 with no MIO
(all segments with T2* . 20 ms).
The mean LVFGI was significantly different among the 4 groups (Figure 1).
Compared to the group with no MIO, all the other 3 groups were significantly more likely to
haveaLVGFI ,37%,conversely, only the groupswith homogeneousMIO andwithhetero-
geneous MIO and significant global heart iron showed a significant higher risk to have LV
dysfunction. For all groups the association between different patterns of MIO with a LVGFI
,37%, was stronger than the association with a LV dysfunction (Figure 2). Conclusions:
LVGFI is a functional parameter integrating structural as well as mechanical behaviour
stronger associated to different patterns of MIO than the LVEF. Thus, a LVGFI , 37%
could better identify a significant higher risk of adverse cardiovascular events beyond
heart failure in iron loaded patients.

1149 (pp22)
Accuracy and Reproducibility of RV Volumes and Systolic Function
Measurements by CMR using Short-Axis and Long-Axis Four-Chamber views

FP. Mongeon; K. Fischer; T. Teixeira; MG. Friedrich; F. Marcotte
Philippa and Marvin Carsley CMR Centre at the Montreal Heart Institute, Université de
Montréal, Montréal, Canada

Background: Cardiac magnetic resonance (CMR) is the reference standard for right ven-
tricular (RV) volume and function assessment. A stack of short-axis slices (SA) is routinely
used to measure RV volumes but basal slice selection is challenging due to tricuspid

Figure 2:

Figure 1:
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annular plane excursion. Long-axis views offer a clearer view of the tricuspid and pulmon-
ary valve planes, eliminating the need for cross-referencing; yet, there is a significant
partial-volume variability due to large areas of tangential subendocardial borders not per-
pendicilar to the plane. We evaluated the agreement between SA and parallel long-axis
slices in a 4-chamber orientation (4ch) for measurements of RV volumes and function.
Methods: RV end-diastolic (EDV) and end-systolic (ESV) volumes were measured with
the method of discs, tracing the RV endocardium on stacks of cine CMR slices (8 mm,
no gap) in SA and 4ch orientation in consecutive patients referred for clinical CMR. Intra
and interobserver agreement was assessed between 2 experienced readers.
Results: Images from50patients (meanage55.8years, 36% female)were analysed.Less
slices were acquired in 4ch (median 14, interquartile range 13-15) than in SA (14, 14-15,
p ¼ 0.01), and there was a trend toward tracing less slices in 4ch than in SA (11, 10-12
vs. 12, 10-13, p ¼ 0.057). By Bland-Altman analysis, mean differences between RV
volumes and ejection fraction (EF) were small but limits of agreement were wide (table
and figure). No evidence of fixed or proportional bias between 4ch and SA measurements
was found by linear regression analysis. Reclassification analysis was done for RV dilata-
tion (EDV. or equal to 110 mL/m2 for males and . or equal to100 mL/m2 in females) and
dysfunction (RVEF , 45%). Using 4ch instead of SA changed the RV dilatation category
for 3 patients (6%) and the RV dysfunction category for 2 patients (4%). Interobserver dif-
ferences were smaller in SA for EDV (p ¼ 0.001) and ESV (p ¼ 0.03) but there was no sig-
nificant interobserver difference in EF (p ¼ 0.1). Intraobserver agreement was better in SA
for EDV (concordance correlation coefficient Cb ¼ 0.99) and EF (Cb ¼ 0.86) but was
better in 4ch for ESV (Cb ¼ 0.97).
Conclusions: Parallel long axis views in a 4-chamber view orientation) provide similar
results for RV volumes and function; yet SA has a better intra and interobserver agreement
although with large limits of agreement.

1154 (pp23)
A novel ultra fast CMR approach for the assessment of left ventricular volumes
and function in one breath-hold

G. Vincenti1; P. Monney1; T. Rutz1; MO. Zenge2; M. Schmidt2; MS. Nadar3; P. Chevre1,4;
C. Rohner1,4; J. Schwitter1
1Division of Cardiology and Cardiac MR Center, University Hospital of Lausanne (CHUV),
Lausanne, Switzerland; 2MR Product Innovation and Definition, Healthcare Sector,
Siemens AG, Erlangen, Germany; 3Imaging and Computer Vision, Siemens Corporation,
Corporate Technology, Princeton, NJ, USA; 4Department of Radiology, University Hospital
of Lausanne (CHUV), Switzerland

Background: CMR is generally accepted as the gold standard for left ventricular (LV)
volumes and function assessment. However, conventional cine imaging requires
several breath-holds to cover the entire LV during 10-15 min. Compressed Sensing
(CS) emerged as a means to accelerate data acquisition.
Purpose: tocompareanovelprototypeCSsinglebreath-hold,multi-slicecine techniquewith
the standard multi-breath-hold technique for the assessment of LV volumes and function.
Materials and methods: Twelve volunteers (75% male, age 33+8y) and 21 patients
(86% male, age 63+14y) were included in the study. The novel prototype single breath-
hold multi-slice CS cine sequence was implemented on a 1.5T MAGNETOM Aera
(Siemens) MR System. Three long-axis and 4 short-axis slices were acquired in a single
breath-hold of 14 heart beats (temporal/spatial resolution: 30ms/1.5 x 1.5mm2, acceler-
ation factor: 11.0) (Fig.1A). The CS cine data were analyzed by the Argus 4DVF software
(Siemens) which is based on a 3D LV-model that takes the motion of the mitral valve plane

into account (Fig.1B). For gold standard comparison, a conventional stack of cine SSFP
images was acquired (temporal/spatial resolution 40ms/1.2 x 1.6mm 2, slice thickness/
gap: 8mm/2mm) and analyzed by the Argus VF software (Siemens). As a reference for
the LV stroke volume (LVSV), the aortic flow (AoFlow) was measured by a phase-contrast
acquisition (temporal/spatial resolution 40ms/1.8 x 1.8mm2) in 16 subjects (volunteers
and patients without mitral insufficiency on echocardiography). The image quality of
the CS acquisitions and the intra- and inter-observer reproducibility were assessed.
Results: The CS acquisition was more accurate than conventional approach for LVSV
quantification: LVSV overestimation vs AoFlow was 6.4+6.9ml with CS vs 14.1+
11.2ml with the standard approach (p ¼ 0.025) with less variability (r ¼ 0.91 vs r ¼ 0.79,
respectively, Fig.2).The CS acquisitions showed an excellent image quality in 94% of
the subjects and maintained quantitative accuracy in LV systolic function (CS-LVEF ¼
48.5+15.9% vs standard LVEF ¼ 49.8+15.8%, p ¼ 0.11) with excellent correlation
(r ¼ 0.96, slope ¼ 0.97, p , 0.00001). The intra-/inter-observer agreement for all CS para-
meters was good (slopes: 0.93-1.06, r: 0.90-0.99).
Conclusions: Accurate and reproducible measurements of LV volumes and function can
be obtained in “one breath-hold” using this novel prototype multi-slice CS cine sequence
with significant reduction of the scan time and potential clinical application.

1202 (pp24)
Potential valueofcardiacmagnetic resonanceobtained long-axis rightventricular
displacement in the evaluation of patients with pulmonary arterial hypertension

SA. Mouratoglou1; A. Kallifatidis2; G. Giannakoulas1; J.Grapsa4; V. Kamperidis1; G. Pitsiou
3; I. Stanopoulos3; S. Hadjimiltiades1; H. Karvounis1

1Aristotle University of Thessaloniki, 1st Cardiology Department, AHEPA University
Hospital, Thessaloniki, Greece; 2St. Luke’s Hospital, Radiology Department, Thessaloniki,
Greece; 3Aristotle University of Thessaloniki, Respiratory Failure Unit, G. Papanikolaou
General Hospital, Thessaloniki, Greece; 4Royal Brompton and Harefield NHS Foundation
Trust, Department of Cardiology, London, United Kingdom

Purpose: Echocardiographically obtained tricuspid annular plane systolic excursion
(echo-TAPSE) isan established non invasive parameter for the evaluation of right ventricu-
lar (RV) function in patients with pulmonary arterial hypertension (PAH). There is, however,
scarce data on the use of cardiac magnetic resonance (CMR) in the assessment of PAH
patients. The aim of our study is to reveal the potential value of CMR in the evaluation of
RV dysfunction as expressed by long-axis RV displacement (CMR-TAPSE).
Methods: All patients underwent CMR (Avanto Siemens 1,5T) for the determination of
CMR-TAPSE (4chamber view), left ventricular eccentricity index in end-systole (LVSei)
and end-diastole (LVDei), interventricular septal curvature ratio (CR) and curvature dur-
ation index (CDi, duration of septal curvature configuration x 100 / cardiac cycle duration)
(short-axis view), as well as echocardiography for the assessment of echo-TAPSE.
Results: Our study included 16 patients (12 women, mean age 46.3+12.5 years) with
PAH. A direct linear correlation between CMR-TAPSE and echo-TAPSE (r¼ 0.625, p ¼

Figure 1: A: Planning of slice position (3 long-axis and 4 short-axis) on the localizers and acquisi-
tion in one breath-hold. B: Representative frames of the 3D-cine loop (generated by the Argus
4DVF software, Siemens).

Figure 2: Comparison of single-breathhold CS and standard multi-breathhold CMR for quantifica-
tion of LVSV (linear regression analysis).
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0.01), CR (r ¼ 0.509 p , 0.05), CDi (r ¼ -0.680 p ¼ 0.004), LVSei (r ¼ -0.732 p ¼ 0.002)
and LVDei (r ¼ -0.625 p ¼ 0.01) was observed.
Conclusions: CMR is a useful tool for the non invasive and reproducible evaluation of RV
function and pressure overload of PAH patients.

1220 (pp25)
The Diagnostic Value and Safety of Cardiovascular Magnetic Resonance Imaging
in Patients with Cardiac Rhythm Devices

N. Ahmed; C. Lawton; A. Ghosh Dastidar; A. Frontera; A. Jackson; T. Cripps; I. Diab;
E. Duncan; G. Thomas; C. Bucciarelli-Ducci
Bristol Heart Institute, Bristol NIHR Cardiovascular Biomedical Research Unit (BRU),
Bristol, United Kingdom

Background: Cardiovascular magnetic resonance (CMR) examinations in patients with
cardiac rhythm devices are increasingly required in daily clinical practice. Conventional
pacemakers and implantable cardioverter-defibrillators (ICD) have always been regarded
as a contraindication to magnetic resonance ( MR) imaging. However the introduction of
MR-conditional systems have significantly improved access to MR examinations. Despite
solution of this problem device related artefact remains a significant issue in CMR studies.
Objectives: The aim of this study was to investigate diagnostic accuracy and safety of CMR
imaging in patients with MR-conditional pacemakers and implantable loop recorders (ILR).
Methods: Between June 2012 to January 2014 we identified 28 consecutive patients with
cardiacrhythmdeviceswhowerereferred foraCMRexaminationinourtertiarycardiothoracic
centre . All devices were interrogated and reprogrammed pre-CMR and post-CMR to minim-
ize interference with the electromagnetic fields. All scans were performed on 1.5 Tesla
scanner.
Results: Among the 28 patients with cardiac devices undergoing a CMR, 11(39%) had
pacemakers and 17(61%) ILR . All devices scanned were left sided implants. All pace-
makers scanned were MR conditional. In the post-CMR interrogation, there were no sig-
nificant changes of pacing capture threshold, lead impedance and battery life noted
immediately or 3 months after the CMR. 12(43%) patients had stress perfusion study,
16 (57%) was a cardiomyopathy scan. Artefact due to the cardiac device was identified
in 17/28 (61%) of the scans, and no artefacts in 11 patients. Artefacts were then categor-
ized in minor artefacts (n ¼ 15) and major artefacts (n ¼ 2), the latter group providing
major limitation to the diagnostic accuracy of the CMR scan. Among the 15 devices pro-
viding minor artefacts, n ¼ 2 were pacemakers vs n ¼ 13 ILR (p , 0.001). Of those 2 pro-
viding major artefact 1 was a pacemaker and 1 was a ILR. Of the devices no causing
artefacts (n ¼ 11), 8 were pacemakers and 3 ILR. Overall most common image sequence
affected by artefact were cine thereby causing inaccurate volume assessment.
Conclusions: CMR can be performed safely in patients with ILR and MR conditional pace-
makers with strictly defined cardiologic and radiologic protocols and monitoring. Most of
the devices can cause artefacts but causing minor interference with the diagnostic accur-
acy of the CMR scan.

1249 (pp26)
Pericardial Constriction Following Coronary Artery Bypass Grafting: A Magnetic
Resonance Study

S. Kannoly; O. Gosling; T. Ninan; J. Fulford; M. Dalrymple-Haym; A. Shore; N. Bellenger
Royal Devon & Exeter Hospital, University of Exeter Medical School, Derriford
Cardiothoracic Centre, Musgrove Park Hospital Taunton

Background: Constrictive Pericarditis is a rare but serious complication following Coron-
ary Artery Bypass Grafting (CABG). There are certain characteristics of pericardial con-
striction which can be identified by Cardiovascular Magnetic Resonance (CMR). These
have been studied in a population known or clinically suspected of having pericardial con-
striction.However, few data are available with regard to CMR features of constrictive physi-
ology (CP) in asymptomatic post CABG patients.It is clinically important to determine the
degree to which CMR features of CP is a normal finding post CABG, when considering
further intervention on symptomatic patients based on the CMR images.Therefore, the
purpose of this study was to investigate the incidence and clinical course of CP observed
on post-operative CMR examination in patients who had undergone isolated CABG
surgery.
Methods: Patients underwent CMR imaging at baseline,6 weeks and 6 months post
CABG. On free breathing short-axis cine MR images, septal motion was assessed, and
the septal and left ventricular free wall (LVFW) radii of curvature were quantified and nor-
malized to end systole. Abnormal diastolic septal motion was expressed in terms of the
largest difference in normalized radius between the septum and the LVFW. For morpho-
logic evaluation of the pericardium,spin-echo and gradient-echo MR images were analy-
zed.The pericardial thickness was measured at the atrio-ventricular grooves, the
inter-ventricular grooves and along the free wall of the ventricles.
Results: 9 patients were studied. No significant pericardial thickening or pericardial effu-
sion was seen in any of the study patients.Significant septal flattening was noticed in 3
(33%) of the 9 patients on their 6 week post CABG scan (Figure 1).The maximal difference
innormalised radius ofcurvature between theseptum andLVFWon the6week post CABG
scan was significantly higher (Mean 0.54 cm,Standard deviation 0.38, 95% confidence
intervals 0.29 -0.79, p , 0.02) as compared to baseline (Mean 0.18 cm, SD 0.13, 95%
CI 0.1 - 0.26).The 6 month follow up scan showed a downward trend (Mean 0.36cm,SD
0.18,95% CI 0.24 - 0.48 ) (Figure 2).
Conculsions: Constrictive physiology as demonstrated by abnormal diastolic septal
motion isa frequent phenomenonpost CABGin asymptomaticpatients. However, the ma-
jority of the changes resolves by 6 months without progressing to clinically symptomatic
constrictive pericarditis.

1250 (pp27)
Cardiovascular magnetic resonance is useful in the assessment of the acute
cardiovascular effect of static exercise

JM. Alegret; R. Beltrán; M. Martı́n; M. Mendoza
Hospital Universitari de Sant Joan, Reus, Spain

Background: The acute effect of static exercise on the global dynamics of the cardiovas-
cular system is poorly understood.Theuse ofcardiovascular magnetic resonance may be
useful for evaluating this effect.
Methods: A total of 12 healthy individuals (10 men, mean age 36+10 years) underwent
cardiovascular magnetic resonance at rest and while performing a maximal sustained
static exercise (weight elevation with both legs). We analyzed the effects on left and
right ventricular function, on ascending aorta dynamics, and on venous return using
standard cine and phase-contrast sequences.
Results: The analysis of left ventricular and right ventricular function was feasible in all par-
ticipants, whereas aortic and superior vena cava flow analysis was feasible in 11 of the 12
participants. We observed an excellent reproducibility in the measurements of the images
obtained at rest as well as during static exercise (R coefficient between 0.77-0.99 for the
different measurements).
During exercise, we observed reduced left (-35+8%, p , 0.001) and right (-44+9%,
p , 0.001) ventricles end-diastolic volumes, reduced left (-35+16%, p , 0.001) and
right (-43+8%, p , 0.001) ventricles end-systolic volumes (both with a significant
greater reduction in the right ventricle), a reduced superior vena cava cross-sectional
area (-20+17 %, p ¼ 0.003), and increased left ventricle wall thickness. We calculated
an increase in left ventricle contractility, without any significant increase in left ventricle
wall stress. There were no significant changes in the left and right ventricles ejection frac-
tion. During exercise, we noted a tendency toward decreased aortic distensibility and a
reduction of ascending aorta systolic expansion.
Conclusions: In healthy individuals, an acute maximum static exercise produced a
decreases in the left ventricle, right ventricle, and superior vena cava volumes, and
signs of increased aortic stiffness without increasing left ventricular wall stress.
Cardiovascular magnetic resonance is feasible and useful in evaluating the hemodynam-
ic effects of static exercise.

1155 (pp28)
A comparison between Left Ventricular Non-Compaction Disease and
Hypertrabeculated Left Ventricle in b -Thalassemia Major

C. Elisabetta1; CM. Teresa1; F. Zairo1; N. Marcello1; M. Clorinda1; M. Bruna1; P. Vincenzo2;
P. Alessia2; B. Giorgio1

1Arcispedale Sant’Anna, S.C. di Radiologia Diagnostica ed Interventistica Interaziendale,
Via Aldo Moro 8, 44124 Cona (Ferrara); 2Fondazione G. Monasterio CNR - Regione
Toscana e Istituto di Fisiologia Clinica, Pisa

Aims and objectives: To test the diagnostic accuracy of cardiovascular magnetic reson-
ance (CMR) imaging in differentiating left ventricle non-compaction (LVNC) disease from
hypertrabeculated LV of b -thalassemia major (b -TM). CMR is used to differentiate LVNC
from other pathological and physiological conditions characterized by prominent LV tra-
beculae butb -TM, in whom hypertrabeculated LV has also been described, has not been
considered so far as a potential differential diagnosis.
Methods & materials: We retrospectively analyzed CMR cine images of 10 patients with
previously diagnosed LVNC and 38 patients withb -TM. Two CMR diagnostic criteria were
applied atend-diastole: a ratio of non-compacted to compactedmyocardium (NC/Cratio)
.2.5 at a segmental level and a percentage of trabeculated LV mass .20% of global LV
mass.
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Results: Fifty percent of b -TM patients had at least 1 positive NC/C segment. Although
areas of non-compaction defined by the NC/C ratio were less frequent in b -TM than in
LVNC patients (7% vs. 37% of overall myocardial segments, P,0.0001), they had
similar distribution within the LV(predominant at the apex and postero-lateral wall, uncom-
mon at the septum) which precluded differential diagnosis. A NC/C ratio of .2.5 showed
low specificity (58%) to distinguish LVNC from b -TM whereas a trabeculated LV mass
.20% was more accurate (sensitivity 100%, specificity 87%). Best specificity (92%) was
obtained with a trabeculated LV mass percentage of .26%.
Conclusions: Differentiation of LVNC from b -TM patients may depend on the selected
CMR criterion. In this study population, percentage of trabeculated LV mass showed to
be better than NC/C ratio.
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1117 (pp29)
Association of Aortic Pulse Wave Velocity with NT-pro-BNP levels 12 Months after
acute STEMI

G. Klug; HJ. Feistritzer; SJ. Reinstadler; J. Mair; M. Schocke; C. Kremser; WM. Franz;
B. Metzler
University Clinic of Internal Medicine III, Innsbruck Medical University; University Clinic of
Radiology, Innsbruck Medical University

Objectives: We have previously shown that aortic pulse wave velocity (PWV) is associated
with biomarkers of myocardial wall stress measured 4 months after acute STEMI. We specu-
lated that vascular-ventricular coupling might be responsible for these results. In the present
study, we prospectively investigated the relationship of increased aortic stiffness with
N-terminal pro-B-type natriuretic peptide (NT-pro-BNP) levels 12 months after STEMI.
Materials and methods: 50 STEMI patients who were treated with primary coronary
angioplasty underwent cardiovascular magnetic resonance (CMR) at baseline and at
12-month follow-up. Aortic PWV was determined by velocity-encoded, phase-contrast
CMR. Blood samples were routinely drawn at baseline and follow-up to determine
NT-proBNP levels. PWV and NT-pro-BNP levels were log-transformed for correlation ana-
lysis to achieve normal distribution.
Results: The mean age of the study population was 57+12 years and median baseline
PWV was 7.0 m/s (IQR: 5.8–8.4). After 12 months mean infarct size was 11+6 % of left
ventricular mass and mean ejection fraction was 53+11 %. The median NT-proBNP
level after 12 months was 169 ng/L (IQR: 97–335). In univariate analysis NT-pro-BNP
levels after 12 months correlated with PWV (r: 0.415, p ¼ 0.003), age (r: 0.427, p ¼
0.002), end-systolic volume (r: 0.291, p ¼ 0.040) and infarct size (r: 0.460, p ¼ 0.001).
After multivariate analysis PWV remained an independent predictor of NT-pro-BNP
levels 12 months after STEMI (model: r: 0.742, p , 0.001).
Conclusion: Aortic stiffness, as determined by PWV, is associated with NT-pro-BNP levels
12months after reperfused STEMI. This association remains significant after correction for
infarct size, age and end-systolic volume. Our data suggests a role for aortic stiffness in
chronic left ventricular remodeling after STEMI.

1171 (pp30)
The right heart in HFpEF, insights from a cardiac magnetic resonance study

S. Aschauer; C. Tufaro; AA. Kammerlander; S. Pfaffenberger; BA. Marzluf; D. Bonderman;
J. Mascherbauer
Medical University of Vienna, Department of Internal Medicine II, Division of Cardiology

Background: Cardiovascular magnetic resonance imaging (CMR) is the gold-standard
technique for the assessment of right ventricular function. Recent data indicate that
right ventricular ejection fraction (RVEF) ,45% by CMR is a strong predictor of
outcome in patients with dilated cardiomyopathy. However, the prognostic significance
of RVEF in heart failure with preserved ejection fraction (HFpEF) is unknown.
Methods and results: Between December 2010 and September 2013 we prospectively
enrolled 105 HFpEF patients. At baseline, all patients underwent CMR imaging in addition
to invasive and non-invasive testing. Right ventricular systolic dysfunction (RVSD),
defined by RV ejection fraction ,45%, was present in 27 (25.71%) patients.
Patients were followed for 434+325 days, during which 31 had a cardiac event (hospital-
ization for heart failure and/or death for cardiac reason).
By univariate Cox analysis RVSD (p ¼ 0.007), NYHA functional class (p ¼ 0.006),
6-minute-walking-distance (p , 0.001), diabetes (p , 0.001), and invasively measured
systolic (p , 0.001) and mean pulmonary artery pressures (p , 0.001) were significantly
associated with outcome. By multivariable analysis only RVSD (HR 4.852, CI 1.97 - 11.92,
p ¼ 0.001) anddiabetes (HR3.99, CI1.65 -9.65 p¼ 0.002) remainedsignificant predictors
of cardiac events. In addition, patients with RVSD presented with significantly higher
resting heart rate (p¼ 0.022), more advanced NYHA functional class (p¼ 0.016) and
shorter 6-minute-walking-distance (t-test p¼ 0.016). By Kaplan Meier analysis,
outcome was significantly worse in patients with RVSD (log rank, p ¼ 0.0052).
Conclusions: Although HFpEF is considered a disease of the left ventricle, respective
parameters are not related with outcome. In contrast, RVSD has a significant impact on
outcome and clinical status in HFpEF patients. Assessment of RVSD by CMR is important
for risk-stratification in this patient population.

1173 (pp31)
Massive pulmonary embolism refractory to anticoagulant therapy - CMR revealed
pulmonary artery sarcoma

A. Kliegel; AS. Sailer; R. Brustbauer; R. Sedivy; H. Mayr
3. Med. Abteilung, LK St. Pölten; Institut für Radiologie, LK St. Pölten; 2. Med. Abteilung LK
St. Pölten; Institut für Pathologie, LK St. Pölten; KLI zur Erforschung ischämischer
Herzkrankheiten und Rhythmologie

Background: An 81 years old male patient presented to the Emergency department
because of progressive dyspnea on exertion. The complaints had been going on for
several weeks but had aggravated on the day of his visit. Clinical examination and
chest X-ray were not conclusive. As d-dimer value was elevated the patient underwent
computed tomography that showed massive pulmonary embolism (PE) with thrombus
formation in the main pulmonary artery (PA) protruding into the left PA. The patient was
put on an oral anticoagulant and discharged after clinical improvement. During work up
for a possible underlying disease that might have caused the thromboembolic event he
finally underwent a FDG-PET scan which showed a hypermetabolic mass in the PA and
also in the left parahilar region. Subsequently, the patient was referred to cardiac MRI
for further evaluation.
Methods: The exam was performed with a 1.5T Philips, Achieva scanner. The scan proto-
col contained the following sequences: SSFP cines, cine with tagging, TSE T1 and T2
weighted with/without fat saturation, perfusion study and late enhancement after admin-
istration of Gadoteridol.
Findings.: In the cine studies we found a large formation of a polycyclic configurated
mass that adhered to the wall of the main PA and partially reached into the left PA.
Large parts of this structure were also quite mobile. The size of the mass had not signifi-
cantly changed since the first CT scan had been performed and anticoagulation had
been installed (8 weeks before the MRI). Representing the hypermetabolic spot that
was described as located "hilar" in the PETwe found another intravascular mass at the bi-
furcation of the left PA. In T1 weighted images the structure was isointens to the myocar-
dium whereas T2 weighted images signal intensity was hyperintens, even more
pronounced with fat saturation. During the perfusion study the mass showed only slow
uptake of contrast media. Post-contrast the mass showed a heterogenous late enhance-
ment. The tagging sequence found no certain infiltration of the vascular wall. MRI findings
were consistent with a non-thrombotic rather neoplastic mass suspicious of malignancy
and surgical removal of the mass after exclusion of a primary extracardiac tumor was
recommended. Histopathology revealed an undifferentiated sarcoma.
Conclusions: Pulmonary artery malignancy might mimick pulmonary embolism and
CMR is a useful tool to further elucidate the diagnosis and to plan the surgical procedure.

1230 (pp32)
Development of a three-dimensional simulator for surgical planning of left
ventricular reconstruction

M. Manessi1; S. Castelvecchio2; E. Votta1; M. Stevanella1; L. Menicanti2; F. Secchi2;
F. Sardanelli2; M. Lombardi2; A. Redaelli1
1Department of Electronics, Information and Bioengineering (DEIB), Politecnico di Milano,
Milano, Italy; 2Department of Cardiac Surgery, I.R.C.C.S., Policlinico San Donato, Milano,
Italy

Introduction: The surgical reconstruction of the left ventricle (LV) is an effective therapeut-
ic strategy to reduce the LV volume and compensate for LV remodeling secondary to myo-
cardial infarction. Its implementationand outcomeare dependenton the specificanatomy
of the LV to be treated. While anatomical features can be assessed pre-operatively based
on cardiac imaging, no tool is available to quantify in advance the post-operative LV
shape, volume and function.
Aim: Developing and preliminarily testing a computational model of the left ventricle (LV)
allowing for virtually implementing LV reconstruction procedures, and for predicting their
effects on a patient-specific basis and almost in real-time.
Methods: In home software and graphical user interface were developed in Matlab
(The Mathworks, Inc.), which allow for:
i. manual detection of LV endocardial and epicardial contours on cardiac magnetic res-

onance (CMR) cine- sequences (either short- or long-axis);
ii. automatically generating the LV 3D geometry;
iii. quantifying LV volume, shape, local wall thickness; and curvature;
iv. virtually navigating the LV;
v. virtually positioning a sizer in the LV cavity, resecting myocardial tissue, inserting a

Dacron patch, and suturing;
vi. computing the associated post-operative LV geometry and function through a mass-

spring model, which accounts for the non-linear, anisotropic and almost incompress-
ible mechanical properties of passive myocardial tissue.

The potential of the software was preliminarily tested on three retrospectively selected
patients, for whom short-axis cine-CMR sequences were available. Tests were run to
assess robustness, usability, and time-efficiency of the software, as well as to qualitatively
judge the realism of the computed post-operative LV function.
Results: Thesoftware allowed for easily combining resection, plication, and Dacron inser-
tion. Even when complex procedures were simulated, the code was robust and time-
efficient; the computation of the post-operative LV configuration required approximately
2 min. In all tests, the post-operative LV shape resembled the one of the sizer positioned
into the LV.
Conclusions: Preliminary results are encouraging and provide the basis for subsequent
quantitative tests aimed at validating our model through the analysis of ad hoc prospect-
ively enrolled patients, and of in vitro phantoms.
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1243 (pp33)
Non-contrast myocardial T1 mapping in pulmonary hypertension: Correlations
with cardiac function and right heart hemodynamics

U. Reiter; G. Reiter; G. Kovacs; A. Greiser; H. Olschewski; M. Fuchsjäger
Division of General Radiology, Department of Radiology, Medical University of Graz,
Austria (UR, MF); Siemens AG, Healthcare Sector, Graz, Austria (GR); Siemens AG,
Healthcare Sector, Erlangen, Germany (AG); Division of Pulmology, Department of Internal
Medicine, Medical University of Graz, & LBI for Lung Vascular Research Graz, Austria
(GK, HO)

Objectives: Extent of disarrayed myocardium and myocardial fibrosis at the ventricular
insertion points (VIP) and interventricular septum has been identified as marker for pro-
gression of pulmonary hypertension (PH). As non-contrast T1 relaxation times increase
with myocardial collagen volume content, we hypothesized, that T1 maps could depict
myocardial alterations in PH patients. Aim of the present study was to assess myocardial
and VIP T1 times in patients with normal and elevated mean pulmonary pressure (mPAP)
to investigate their correlations with cardiac function, mass and right heart hemodynamic
parameters.
Methods: 29 consecutive patients with suspected or known PH (mean mPAP, 36+
20 mmHg; range, 11-82 mmHg) were referred to non-contrast cardiac magnetic reson-
ance imaging at 3T 1+2 days to right heart catheter. Left (LV) and right ventricular (RV)
function and mass were derived from cine real-time imaging. A prototype modified Look-
Locker inversion recovery sequence was used to acquire myocardial T1 maps in basal,
mid-ventricular and apical short axes images in systole. Ventricular T1 times were evalu-
ated by manual segmentation of RV and LV myocardium. VIP T1 times were defined as
maximum T1 time in the VIPs. Myocardial and VIP T1 values for PH and non-PH subjects
were compared by t-test, relationship between T1 values and functional as well as hemo-
dynamic parameters were analyzed by correlation analysis.
Results: Global LV T1 times weresignificantly higher in PH than in non-PH subjects (1219+
54 msvs. 1180+39 ms; p ¼ 0.04), RVT1 timesdid not showdifferences (1249+35 msvs.
1239+40 ms; p ¼ 0.48). Correspondingly, weak correlation was found between LV T1 and
mPAP (r ¼ 0.42, p ¼ 0.02), but none between RV T1 values and mPAP. Mean VIP T1 times
were significantly higher in PH than non-PH subjects (1399+72 ms vs. 1257+55 ms;
p , 0.0001), and correlated strongest with mPAP (r ¼ 0.78, p , 0.0001), systolic and dia-
stolic pulmonary arterial pressures (r¼ 0.77 and r ¼ 0.78, p , 0.0001), LV curvature ratio
(r ¼ -0.75, p , 0.0001), LV eccentricity index (r ¼ 0.74, p , 0.0001), pulmonary vascular re-
sistance (r¼ 0.71, p , 0.0001), RV/LV mass (r¼ 0.65, p ¼ 0.0002), RV mass (r¼ 0.55, p ¼
0.002), and RV ejection fraction (r ¼ -0.5, p ¼ 0.006).
Conclusion: In patients with PH, non-contrast LV T1 times are increased. T1 times at VIPs
correlate with ventricular function, mass and right heart hemodynamic indices and might
represent a useful quantitative measure for myocardial remodeling in PH.

1172 (pp34)
Myocardial Biopsy for the Validation of Cardiac Magnetic Resonance T1 Mapping
for Quantification of Extracellular Matrix

A. Kammerlander; C. Tufaro; S. Pfaffenberger; B. Marzluf; S. Aschauer; J. Babayev;
D. Bonderman; J. Mascherbauer
Department of Internal Medicine II, Division of Cardiology, Medical University of Vienna,
Austria

Background: Diffuse myocardial fibrosis / extracellular matrix expansion is a landmark
feature of various cardiac diseases and is associated with an unfavorable prognosis. Re-
cently, cardiac magnetic resonance (CMR) T1-mapping has been proposed for the quan-
tification of extracellular matrix.

Published series mainly used two T1 mapping sequences: 1. Modified Look-Locker Inver-
sion recovery (MOLLI) T1 mapping, allowing the calculation of extracellular volume (ECV),
2. Post-contrast multiple breath-hold T1 mapping. In addition, native (pre-contrast) T1
mapping has gained increasing interest.
Although CMR T1 mapping is a very promising technique and has been advertised as the
new “non-invasive myocardial biopsy”, validation data, particularly in heart failure
patients, are sparse.
Methods: 22 heart failure patients underwent CMR T1 mapping on a 1.5-T scanner
(Avanto, Siemens Medical Solutions, Erlangen, Germany) and left ventricular biopsy
within 4 weeks. The population consisted of 16 HFpEF (heart failure with preserved ejec-
tion fraction) patients, 3 patients suffering from dilated cardiomyopathy and 3 amyloidosis
patients. In all patients the 3 T1 mapping sequences were applied.
Left ventricular biopsies were stained with modified Trichrome and Congo-red. Extracel-
lular matrix was quantified with TissueFAXS and HistoQuest& analysis.
Results: Extracellular matrix by TissueFAXS was 43.8+20.8% of the region of interest,
ECV as determined by MOLLI was 33.6+9.9%. The average post-contrast T1 time by
the multiple breath-hold sequence was 407+85ms and native T1 times were 1000+
61ms. The amount of extracellular matrix by TissueFAXS correlated significantly with
MOLLI ECV (r ¼ 0.583, p ¼ 0.011) and with multiple breath-hold post-contrast T1 times
(r ¼ -0.459, p ¼ 0.042), but not with native T1 times (r ¼ 0.375, p ¼ 0.114).
Conclusion: In the present series, MOLLI ECV appears to be the most accurate method
for the quantification of extracellular matrix expansion when validated against myocardial
biopsies. Although multiple breath-hold post-contrast T1 mapping may be influenced by
renal function, heart rate, and time of acquisition, it also appears useful for non-invasive
measurement of extracellular matrix. Native T1 mapping showed the weakest correlation
with extracellular matrix by TissueFAXS, but there was a tendency towards a significant
relationship (r ¼ 0.375, p ¼ 0.114)

ePoster & Print Poster for viewing only

INTERVENTIONAL

Friday May 16 | 14:30–18:50 | Group B

1128 (pp35)
The Coronary Sinus and Thebesian Valve in Cardiac Magnetic Resonance

R. Mlynarski; A. Mlynarska; M. Sosnowski
Electrocardiology Department, Katowice, Poland, 3rd Division of Cardiology, Silesian
Medical School, Katowice, Poland

Introduction: Cardiac magnetic resonance (CMR) can potentially be useful in visualizing
the coronary venous system before cardiac resynchronization. The aim was to evaluate
the usefulness of CMR in the evaluation of the coronary sinus including the Thebesian
valve (ThebV) - which protects the coronary sinus.
Methods: 63 patients aged 48,6+17,2 (23 W) were included into the trial. All magnetic
resonance examinations were performed by using a GE Optima MR450w 1.5T with
GEM Suite with a dedicated cardiac coil GE body 3D small cardiac. A steady state free pre-
cession (SSFP;FIESTA/45)sequence was the basis of thevisualization and analysis of the
coronary sinus as well as Thebesian valve. All data were evaluated by two CMR investiga-
tors. The ThebV was analyzed based on the modified CTclassification.
Results: We were able to visualize the coronary sinus using the basic SSFP sequence in
all of the patients. Average length of the coronary sinus was 37.6+13.4mm, average
diameter was 8.8+3.7mm and average angle of the entrance coronary sinus into the
right atrium was 110.1+13.18. The ThebV was found in 24 cases (52.2%). The most fre-
quent variant of the ThebV (37.5%) was the “D” variant in which a significant part of the
ostium is covered by the valve. We also found the following types: “A2” - the semi-lunar
membrane is visible from the atrium wall and covers more than 50% of the CS ostium
(20.8%); “A1” - covers less than 50% of the CS ostium (16.6%); “E” - the membrane is
porous so only the border between areas is visible (12.5%) and “C” - the valve is built
from two separate parts with a gap between the parts (12.5%).
Conclusions: It is possible to visualize and measure the coronary sinus and the Thebe-
sian valve using cardiac magnetic resonance with SSFP sequences.

1185 (pp36)
Cardiac computed tomography versus cardiac magnetic resonance for
characterization of left atrium anatomy before radiofrequency catheter ablation
of atrial fibrillation: impact on radiation exposure and outcome

G. Pontone; E. Bertella; M. Petulla; E. Russo; E. Innocenti; A. Baggiano; S. Mushtaq;
P. Gripari; D. Andreini; C. Tondo
Centro Cardiologico Monzino, IRCCS

Background: Radiofrequency catheter ablation (RFCA) of atrial fibrillation (AF) has
improved by the integration of left atrium (LA) anatomy evaluated by computed tomog-
raphy (CT) or magnetic resonance (MR). However, no comparative data between CT
and MR have been described. The aim of this study is to compare the procedural charac-
teristics, radiation exposure (ED) and clinical outcomes between RFCA guided by image
integration with CT versus CMR.
Methods and materials: Four hundred consecutive patients with drug-refractory parox-
ysmalor persistent AFwere randomized to CT (Group1; N:200; mean age 61.6+10.9 yo;
male:155) or MR (Group 2; N: 200; mean age 59.7+10.4 yo; male:166) for evaluation of
LA before RFCA. CT was performed with 64-slices scanner (Discovery CT 750HD, GE
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Healthcare, Milwaukee, WI) and MR was performed with 1.5-Tscanner (Discovery MR450,
GE Healthcare, Milwaukee, WI) using a non-triggered contrast enhancement magnetic
resonance angiography sequence. All patients were subsequently treated by image
integration-supported RFCA. Left atrium volume, variant ofpulmonary veinsanatomy, pul-
monary veins ostial dimensions, procedural characteristics, overall radiation exposure
and rate of AF recurrence were measured and compared between the two groups.
Results: The two groups were homogeneous in terms of demographic characteristics,
cardiovascular risk factors, prevalence of persistent AF, medical therapy and echocardio-
graphic characteristics. The mean follow-up was similar (557+302 vs. 523+265 days,
respectively, p:0.24). Group 1 showed higher LA volume versus group 2 (117+46 vs.
101+40 mL, p , 0.001). The procedural characteristics [fluoroscopy time (32.6+
16.0 vs. 35.0+16.6 min, p:0.15); procedural duration (180.2+59.0 vs. 182.8+53.5,
p:0.65, pulmonary veins identified (4+0.1 vs. 3.9+0.2, p:0.08); pulmonary veins tar-
geted (3.9+0.4 vs. 3.9+0.4, p: 053); pulmonary veins isolated (3.9+0.4 vs. 3.9+
0.4, p:0.9)] and the rate of AF recurrence (29% vs. 26%, p:0.5) were similar between the
two groups. Group 1 showed a higher cumulative ED (40.4+23.7 vs. 32.8+23.5,
p , 0.005). and LA volume measured by MR was the most robust independent predictor
of AF recurrence at multivariate analysis [(HR: 1.08 (1.01-1.15), p:0.02].
Conclusions: CT and MR provide similar information before RFCA. However, MR
integration- supported RFCA procedure seems to be associated with a lower overall cu-
mulative radiation despite similar outcome in comparison with CT-guided RFCA.

1222 (pp37)
Cardiac magnetic resonance imaging assessment of atrial remodelling and
cardiac function before and after left atrial ablation for long-standing persistent
atrial fibrillation

E. Nyktari; C. Izgi; S. Haidar; R. Wage; J. Keegan; T. Wong; R. Mohiaddin
Royal Brompton Hospital, CMR unit

Introduction: Atrial fibrillation (AF) is characterized by loss of electromechanical function
leading to left atrial (LA) remodeling, particularly in long-standing persistent AF (LSPAF).
Atrial remodeling is most accurately estimated by measuring atrial volumes. Cardiovascu-
lar magnetic resonance (CMR) is the gold standard technique for measurement of ven-
tricular and atrial dimensions and function. The purpose of this study was to assess
cardiac volumes and function in LSPAF patients who have been restored to sinus
rhythm (SR) by ablation.
Methods: 45 consecutive patients (mean age 64.4+10.8 years, 30males) with LSPAF
underwent LA ablation via either thoracoscopic surgical (n ¼ 21) or percutaneous (n ¼
24) approach. A Siemens MRI scanner (Avanto, 1.5T) was used to analyze atrial and ven-
tricular volumes at baseline and at 3 months post- ablation. 12 patients were excluded due
to limited CMR data in the follow-up (2 received non MRI conditional pacemakers, 7 had
dyspnea, 1 was lost, 1 was claustrophobic and 1 was excluded due to CABG).
Biplane area-length method was used to measure LA maximum (maxV) and minimum
(minV) volumes from the VLA and HLA views acquired using a breath-hold ECG-gated
steady state free precision cine sequence (SSFP).
Ventricular volumes were calculated from contiguous short-axis eines from the atrioven-
tricular ring to the apex. All volumes were indexed for BSA.
Atrial function was expressed by ejection fraction (max-min volume/max volume x 100%).
A 7-day cardiac event recorder was used to determine rhythm status at 3 months.
Results: At 3 months post LA ablation SR was documented in 23 of 33 patients (69.6%).
This group demonstrated a significant reduction in indexed LA maxV (imaxV baseline
52.9+17.4 ml, 3 months 46.1 +14.4 ml, p ¼ 0.01,) and a significant improvement in
the LA EF and LV EF 3 months post ablation (baseline LAEF 20.9+9.6%, 3months
29+11%, p ¼ 0.02, baseline LV EF 58.3+10.6%, 3months 64.8+7.1, p ¼ 0.005).
Patients with AF recurrence at 3 months, showed no statistically significant change in both
LA EF and LV EF. However, there was a significant reduction of the indexed LA maxV
(imaxV baseline 64+10.3 ml, 3 months 55.4+13.6 ml, p ¼ ,0.05).
Conclusions: LAablation is associated with a significant reduction in LAvolume size even
in LSPAF. Our data show that this reduction in volume is associated with a significant im-
provement of LVSEF in those who attain SR, the mechanism of which is likely to represent
restoration of LA function.

1261 (pp38)
Cardiac magnetic resonance improves no reflow diagnostic accuracy and
prognostic stratification compared to coronary angiography in patients with
ST-segment elevation acute myocardial infarction

A. Durante; OE. Rimoldi; PL. Laforgia; U. Gianni; G. Benedetti; M. Cava; A. Damascelli;
A. Laricchia; M. Ancona; A. Aurelio; G. Pizzetti; A. Esposito; A. Margonato; A. Colombo;
F. De Cobelli; PG. Camici
Università Vita-Salute San Raffaele & Ospedale San Raffaele, Milan, Italy

Objectives: To assess the no reflow (NR) diagnostic accuracy and prognostic stratifica-
tion ability of coronary angiography versus cardiac magnetic resonance (CMR) in patients
with ST-elevation myocardial infarction (STEMI).
Methods: We enrolled 53 consecutive STEMI patients within 12 hours of symptoms onset
who underwent primary percutaneous coronary intervention (PCI). Angiographic NR
(ANR) was defined as TIMI flow grade ,3 and/or blush grade ,2 post PCI. CMR NR
(Philips Achieva 1.5 T) was defined as microvascular obstruction (MVO) on early and
late T1 IR sequences acquired after injection of 0.2 mmol/kg of Gadobutrol. Patients
underwent CMR between 2 and 5 days after STEMI and at 6 months follow-up.
Results: Nineteen patients (36%) had ANR and 35 (66%) showed MVO at CMR. Among
patients with ANR, only 2 did not have MVO. Among patients with MVO, 17 had ANR

and 18 did not. They had higher troponin T (TnT) peak (p , 0.0001) and larger LGE
(p , 0.0001). Patients with MVO also had significantly lower left ventricular ejection frac-
tion (LVEF) (47.1+9.3 vs 56.3+8.3%,p , 0.001) and increased LV end sistolic volume
(iESV) (40.8+12.0 vs 33.2+10.0 ml/sqm,p ¼ 0.02). In contrast, despite a definite
trend toward larger infarct size in patients with vs without ANR (TnT peak p ¼ 0.12),
there was not a significant difference between the two groups. A pre-PCI TIMI flow of
0-1 predicted MVO (OR 0.26,p ¼ 0.05) but not ANR (OR 0.52,p ¼ 0.38) at univariate ana-
lysis. The occurrence of ANR predicted the presence of MVO at CMR (OR 7.56,p ¼ 0.01)
but not the LGE extension (OR 1.01, p ¼ 0.64). Conversely, MVO occurrence was related
to larger LGE (OR 1.12,p ¼ 0.002). TnT peak predicted MVO at univariate analysis (OR
1.742,p , 0.001). After multivariate analysis only TnT peak was an independent predictor
of MVO (OR 2.10, p , 0.001). Mean clinical follow-up was 390+243 days. Follow-up
CMR showed that patients with acute phase MVO had lower LVEF (p , 0.05) and
higher iEDV (p , 0.05) and iESV (p , 0.01). Patients with and without ANR did not have
significant differences in LVEF, iEDV, iESVand LGE area at follow-up CMR. MACE-free sur-
vival was significantly worse in patients with vs without MVO (34% vs 11%, p ¼ 0.05), while
it was similar among patients with and without ANR (32% vs 28%, p ¼ 0.53). Patents with
ANR but without MVO did not have any MACE at follow up.
Conclusion: Our data suggest a higher diagnostic efficiency, accuracy and prognostic
stratification of CMR vs angiography in STEMI patients.
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1259 (pp39)
Prognostic Role of Cardiac Magnetic Resonance in Patients With Severe
ST-Elevation Myocardial Infarction: 12-Month Follow-Up

L. Zvaigzne1; S. Sergejenko3; O. Kalejs2

1Institute of Diagnostic Radiology, Pauls Stradins Clinical University Hospital, Riga, Latvia;
2Latvian Centre of Cardiology, Pauls Stradins Clinical University Hospital, Riga, Latvia;
3Rıga Stradiņš University, Faculty of Medicine, Latvia

Introduction: Cardiovascular disease is the leading cause of death in Latvia that occurs
approximately 55 % of all deaths. Patient rehabilitation after myocardial infarction and sec-
ondary prevention can decrease coronary heart disease average at 20-30%. Nowadays
cardiovascular magnetic resonance (CMR) is the technique of choice for assessing fibro-
sis after myocardial infarction, characterize myocardial tissue, and analyze left ventricle
function. It provides a robust diagnostic yield in patients after STEMI, identifies myocardial
viability, detect malignant ventricular arrhythmia substrate.
Aim of the study: To investigate the prognostic value of cardiovascular magnetic reson-
ance (CMR) in patients with severe ST-elevation myocardial infarction (STEMI). To predict
the adverse outcomes in patients after STEMI (composite of congestive heart failure, myo-
cardial reinfarction, postinfarction angina, atrial or ventricular arrhythmias, cardiac death).
Material and methods: Eighteen patients from Pauls Stradins Clinical University Hospital
after STEMI reperfused by primary coronary intervention within 24 hours after symptom
onset. CMR was performed in median 8 months after the event. Clinical follow-up was con-
ducted in median after 12 months.
Results: The results show that the nine patients (50%) had recurrent cardiac hospitalization.
Five patients (28%) notes significantly impaired quality of life after acute myocardial infarc-
tion. Infarct size measured 15 minutes after gadolinium injection was an average 30% of
left ventricular mass. The left ventricle wall motion changes in 15 patients (83%), aneurysms
formed in 9 patients (50%) and average left ventricular ejection fraction was 41%.
Conclusion: The results show that the infarct size, left ventricle wall motion, aneurysms
was the predictors of adverse outcomes in patients after STEMI. These findings have
the potential to bring significant refinement in prescribing ICD therapy, to optimize
medical treatment and pay attention in risk factor modification.

1279 (pp40)
Safety and feasibility of dobutamine stress cardiac magnetic resonance for
cardiovascular assessment prior to renal transplantation

S. Kannoly; DP. Ripley; D. Swarbrick; OE. Gosling; E. Hossain; RR. Chawner; J. Moore;
A. Shore; NG. Bellenger
Royal Devon & Exeter NHS Foundation Trust, University of Exeter Medical School

Introduction: Coronary artery disease (CAD) is reported to be 20 times higher in those on
dialysis than an age matched patient with normal renal function. Current guidelines rec-
ommend cardiovascular risk assessment prior to renal transplantation. There is currently
no evidence for the role of dobutamine stress cardiovascular magnetic resonan-
ce(DSCMR) in this population, despite established evidence base in the non-CKD popu-
lation. The aim of this study was to determine the feasibility and safety of DSCMR in the risk
stratification of end-stage renal failure (ESRF) patients awaiting renal transplantation.
Methods: Consecutive CKD patients (n ¼ 41) who were referred for risk stratification prior
to renal transplantation underwent DSCMR.27 were male (66%) and 14 women (34%) with
a median age of 56 years.19 were on haemodialysis (46%), 10 peritoneal dialysis (24%)
and 12 at the pre-dialysis stage (29%) with the main causes of renal failure were diabetes
mellitus (29%), hypertension (22%) and glomerulonephritis (22%).Patients were exam-
ined using a clinical 1.5T MRI. SSFP cine images were acquired in the short axis stack cov-
ering thewhole of the left ventricle. Further SSFP cine images were takenat restand during
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a standardized high-dose dobutamine-atropine protocol in the horizontal long axis, verti-
cal long axis, 3 chamber and 3 short axis views. These were repeated at each stage of ino-
tropic stimulation. Dobutamine was infused during 3 minute stages of incremental doses
of 5, 10, 20 and 40 mg/kg/min until at least 85% of the age predicted target heart rate (THR)
was achieved.
Results: Of the 41 patients, 38 (93%) achieved the end point, being either positive for is-
chaemia or negative with achieving ≥ 85% of age predicted THR. 2 did not achieve THR
despite maximum dose of dobutamine and atropine and 1 was discontinued due to
severe headache. Of the 38 which achieved an end point, 34 (90%) were negative for in-
ducible wall motion abnormalities and 4 (10%) were positive. There were no occurrences
of myocardial infarction, sustained ventricular arrhythmia or any sustained ventricular ar-
rhythmia or any serious lasting complication.
Conclusions: DSCMR is safe and viable investigation for the cardiovascular risk stratifi-
cation of high-risk CKD patients prior to renal transplantation. DSCMR already has an
established evidence base in the non-CKD population with superiority over other non-
invasive techniques. Larger studies with outcome data are now required.

1214 (pp41)
Usefulnessof India InkArtefact in Steady-state Free PrecessionPulse Sequences
for Detection and Quantification of Intramyocardial Fat

GD. Aquaro; A. Barison; P. Masci; G. Todiere; E. Strata; A. Barison; G. Di Bella;
FG. Monasterio
CNR-Regione Toscana, Italy Scuola Superiore Sant’Anna, Pisa University of Messina, Italy

Background: Cardiac Magnetic Resonance (CMR) with conventional FSE and STIR
(FSE/STIR) allows detection of intamyocardial fat in different clinical conditions. In
SSFP images acquired with a TR/TE ≈2,, fat is hypertintense and surrounded by a
black boundary, called “Indian Ink” artifact that is generated when fat and water coexist
in the same voxel. Aim of this study was to compare the SSFP with the FSE/STIR
method for the detection of left ventricular fat metaplasia in patients with old myocardial
infarction (OMI).
Methods: 200 consecutive patients with OMI (.1000 days) underwent magnetic reson-
ance.
Results: LV intramyocardial fatwasdetected in SSFP images of95 patients (47.5%) and in
FSE/STIR images of 84 patients (42%). A very good strength of agreement was found
using the SSFP technique between investigators, while only a moderate good agreement
using the FSE/STIR method. In the 11 patients with LVat detected only by SSFP, the extent
of fat was significantly lower than in those with fat detected by both the technique (4.8+
2.7% vs 2.01+1.8% of left ventricular mass, p , 0.001) suggesting that SSFP allows de-
tection of small areas of fat more between than FSE/STIR.
Conclusions: SSFPsequence with TR/TE ¼ 2 is more accurate then FSE/STIR technique
for identifying and quantifying the presence.
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1122 (pp42)
Comparisonof an OscillometricMethod with Cardiac Magnetic Resonance for the
Analysis of Aortic Pulse Wave Velocity

HJ. Feistritzer; SJ. Reinstadler; G. Klug; C. Kremser; M. Schocke; WM. Franz; B. Metzler
University Clinic of Internal Medicine III, Innsbruck Medical University; University Clinic of
Radiology, Innsbruck Medical University

Objectives: Pulse wave velocity (PWV) is the proposed gold-standard for the assessment
ofaortic elasticproperties. Theaimof thisstudywas tocompareaortic PWVdetermined by
an oscillometric device and cardiac magnetic resonance imaging (CMR).
Materialsandmethods:PWVwasassessed in41healthy volunteerswith the twodifferent
methods. The oscillometric method (PWV-OSC) is based on a transfer function from the
brachial pressure waves determined by oscillometric blood pressure measurements
with a common cuff (Mobil-O-Graph, I.E.M. Stolberg, Germany). CMR was used to deter-
mine aortic PWV-CMR with the use of the transit time method based on phase-contrast
imaging on the level of the ascending and abdominal aorta on a clinical 1.5 Tesla
scanner (Siemens, Erlangen, Germany). Spearman correlation coefficients, coefficients
of variation and Bland-Altman plots were used to study methods agreement.
Results: Median ageof the study population was35 years (IQR: 24 - 56years, 11 females).
Both methods showed a very strong correlation with age (PWV-OSC r: 0.886 and
PWVCMR r: 0.837; p , 0.001) and systolic as well as diastolic blood pressure (r: 0.488 -
0.686, p , 0.001). Median PWVOSC was 6.00&emsp14;m/s (IQR: 5.1–8.2&emsp14;m/
s) and median PWV-CMR was 5.60 (IQR: 4.66 - 7.33&emsp14;m/s). A good agreement
was found between PWV-OSC and PWVCMR (r: 0.776, p , 0.001) but the mean differ-
ence between both methods was 0.43&emsp14;m/s (p ¼ 0.001). The coefficient of vari-
ation between both measurements was 20%.
Conclusion: Both methods showed a strong association with established determinants
of PWV. We found a good agreement between PWV-OSC and PWV-CMR, but the mea-
surements differed significantly in absolute values.
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1198 (pp43)
Early phenotypes of diabetic cardiomyopathy assessed by multiparametric
magnetic resonance imaging and magnetic resonance spectroscopy

E. Levelt1,2; M. Mahmod1; NAB. Ntusi1; R. Ariga1; R. Upton3; SK. Piechnick1; JM. Francis1;
J. Schneider1; V. Stoll1; A. Davis1; TD. Karamitsos1; P. Leeson3; CJ. Holloway1,2; K. Clarke2;
S. Neubauer1
1University of Oxford Centre for Clinical Magnetic Resonance Research, Division of
Cardiovascular Medicine, Radcliffe Department of Medicine, United Kingdom;
2Department of Physiology, Anatomy and Genetics, University of Oxford, United Kingdom;
3Oxford Cardiovascular Clinical Research Facility, University of Oxford, United Kingdom

Objectives: Cardiovascular magnetic resonance (CMR) imaging and spectrocopy
(MRS) provide a non-invasive assessment of the functional, structural and metabolic
status of the heart. The aim of this study was to assess the early manifestations of diabetic
cardiomyopathy using multiparametric CMR and MRS in patients with stable, uncompli-
cated type 2 diabetes (T2DM), having a short duration of disease (,4 years).
Methods: 21 patients (mean age 54 +1.65 years) with early-onset (median duration 1.5
[IQR: 0.5-2] years) T2DM and 12 healthy volunteers with moderately elevated body mass
index (BMI) (mean age 52 +2.3 years) and 15 healthy volunteers with normal BMI (mean
age53+3.5years) were studied. Patientswere eitherdrugnaive for diabetic therapy oron
metformin monotherapy, HBA1c ≥6.4 and ≤8.8%, with no history of coronary artery
disease or uncontrolled hypertension. Myocardial lipid content and PCr/ATP ratios
were quantified using 1H- and 31P MRS, respectively. CMR included cine, tagging and
native T1 mapping at 3.0 T. LV diastology was characterised using echocardiography.
Results: Diabetic patients were matched with control groups (Table 1) for age and gender;
they wereweightmatched with theelevatedBMIcontrolgroup.Myocardial energeticswere
impaired in diabetics when compared to controls with elevated and normal BMI (PCr/ATP
ratio: 1.50 +0.07 vs. 2.01 +0.10 vs. 2.06 +0.12, p , 0.001) and myocardial lipid content
was increased(1.09+0.15vs.0.52+0.07vs.0.51+0.07%respectively,p ¼ 0.001).Peak
systolic circumferential strain was reduced in diabetics (-15.4 +0.9 vs -19 +0.7 vs 19
+0.6, p ¼ 0.002), indicating subtle LV dysfunction and diastolic function was impaired in
diabetics (mitral in-flow E/A ratio ¼ 0.93 +0.06 vs. 1.13 +0.13 vs. 1.24 +0.1, p ¼ 0.03) re-
spectively, when compared toelevated andnormal BMIcontrols.Despite themetabolicab-
normalities observed in diabetics, there was no difference in nativeT1 values (asa measure
of myocardial fibrosis) between diabetic patients and elevated and normal BMI controls
(1192 +6.5 vs. 1184 +7 vs.1198 +12 respectively, p ¼ 0.58).
Conclusions: Abnormal myocardial energy metabolism, cardiac steatosis, reduced LV
strain and diastolic dysfunction are present in uncomplicated T2DM patients with short
duration of disease. CMR is a sensitive, non-invasive tool for assessment of myocardial
pathophysiology, and is helpful in the comprehensive phenotyping and staging of myo-
cardial involvement in diabetes.

Table1. Baseline characteristics, laboratory features and CMR and MRS findings
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The volume of intraventricular blood demonstrating increased signal in black
blood STIR images corresponds with left ventricular thrombus formation early
after anterior ST-segment elevation myocardial infarction

K. Karwat1; M. Tomala2; K. Miszalski-Jamka3; S. Mrozińska5; M. Kowalczyk5; W. Mazur4;
DJ. Kereiakes4; J. Nessler1; K. Żmudka2; P. Jaźwiec6; T. Miszalski-Jamka5,6

1Department of Coronary Heart Disease, John Paul II Hospital, Institute of Cardiology,
Jagiellonian University School of Medicine, Kraków, Poland; 2Department of
Haemodynamics and Angiocardiography, John Paul II Hospital, Institute of Cardiology,
Jagiellonian University School of Medicine, Kraków, Poland; 3Department of Cardiology,
Congenital Heart Disease and Electrotherapy, Silesian Center for Heart Disease, Zabrze,
Poland; 4The Christ Hospital Heart and Vascular Center/The Lindner Center for Research
and Education, Cincinnati, Ohio, USA; 5Center for Diagnosis, Prevention and
Telemedicine, John Paul II Hospital, Kraków, Poland; 6Department of Clinical Radiology
and Imaging Diagnostics, 4th Military Hospital, Wrocław, Poland

Objectives: To assess cardiac magnetic resonance (CMR) predictors for left ventricular
thrombus (LVT) formation early after anterior ST-segment elevation myocardial infarction
(STEMI) treated with primary percutaneous coronary intervention (PCI) and dual anti-
platelet therapy (DAPT).
Methods: Eighty-three (65 males, 18 females, mean age 59.3+12.5 years) patients, who
underwent CMR 3-5 days after first anterior STEMI treated with primaryPCI andDAPTwere
enrolled. Cine, black blood T2-weighted STIR and late gadolinium enhancement (LGE)
CMR images were assessed off-line using dedicated software (QMass 7.5, Medis,
Leiden, The Netherlands). LVTwas defined as intraventricular, adjacent to left ventricular
(LV) wall dark mass on LGE images. The volume of intraventricular blood demonstrating
increased signal was quantified on short axis black-blood STIR images using a signal in-
tensity threshold of 5 standard deviations above the mean signal intensity of normal
appearing black blood within left ventricle. Logistic regression analysis was performed
in stepwise forward fashion to determine CMR predictors for LVT formation. The outcomes
were expressed by odds ratio (OR) with corresponding 95% confidence interval (CI).
Results: LVTwas detected in 18 subjects (21.7%). LVT volume was 5.6+4.8 ml. Comparing
subjects with and without LVT 3-5 days after anterior STEMI the former had higher volume of
intraventricular blood demonstrating increased signal on black blood STIR images (44+26
versus 18+20 ml; p , 0.001). There was no difference in LV ejection fraction (41+7%
versus 43+12%; p¼ 0.48), end-diastolic volume index (90+17 versus 84+22 ml/m2,
p¼ 0.26), the extent of LVLGE (40+15% versus 38+16% of LV myocardium; p¼ 0.62),
microvascular obstruction (4+4% versus 3+4% of LV myocardium; p¼ 0.25) and area at
risk (52+15% versus 59+23% of LV myocardium; p¼ 0.24). Of CMR parameters the
volume of intraventricular blood demonstrating increased signal in black blood STIR images
wastheonly independentpredictor forLVT(OR¼ 1.05per1 ml,95%CI:1.02-1.07;p¼ 0.001).
Conclusion: The volume of intraventricular blood demonstrating increased signal in
black blood STIR images corresponds with left ventricular thrombus formation early
after anterior STEMI.

1269 (pp45)
Impact of myocardial thickness on viability assessment with late Gadolinium
enhancement sequences

I. Ben Yaacoub-Kzadri; S. Harguem; R. Bennaceur; I. Ganzoui; A. Ben Miled; N. Mnif
Radiology department, Charles Nicolle Hospital, Tunis - TUNISIA

Objectives: Extension of late Gadolinium enhancement (LGE) within the myocardial wall
is crucial for viability assessment in patients with coronary artery disease. This study aims
to evaluate the relationship between the myocardial wall thickness (MWT) and the exten-
sion of LGE through the myocardial wall.
Methods: This is a retrospective study of 50 patients investigated for myocardial viability.
All patients underwent CMR with LGE sequences performed in short axis, long axis and 4
chambers plans. Intramural extension of LGE was visually assessed into 3 subtypes: ,

25%, between 25 and 75% and . 75%. An average MWT of the involved myocardial
wall was measured and divided into 2 groups: MWT . 5mm and MWT ,5mm. Several
statistical correlations between MWTand LGE were investigated.
Results: Forty percent of our patients had a MWT ,5mm (n ¼ 20) versus 60% with a
MWT . 5mm (n ¼ 30). Ninety eight percent of them had a LGE (n ¼ 49) and 2% had
not (n ¼ 1). The intramural extension of LGE was divided up as following: ,25% (n ¼
13); between 25 and 75% (n ¼ 11) and .75% (n ¼ 36). There was no statistical interaction
between the extension of LGE and the MWT when intramural extension is only ,25%,
whereas an end-diastolic MWT ,5mm is correlated to the extension of LGE when
LGE’s intramural extension is between 25-75% and .75%, separately or in association,
(chi-square test¼5, p ¼ 0.03) and (chi-square test¼14, p ¼ 0.003) respectively. Statistic-
al analysis indicated also that an intramural extension of LGE .75% is an independent
predictor of myocardial thinning (chi-square test ¼ 15,p ¼ 0.01).
Conclusion: Wall thickness is an important marker of myocardial viability in patients with
ischemic cardiomyopathy. A simple measurement of MWT is a valuable adjunct to LGE in
the assessment of myocardial viability.

1235 (pp46)
Microvascular obstruction versus infarct size as predictors for left ventricular
remodeling

JF. Rodriguez Palomares; JT. Ortiz; C. Bucciarelli-Ducci; P. Tejedor; D. Lee; E. Wu;
RO. Bonow
University Hospital Vall d’Hebron, Barcelona, Spain, Northwestern University, Chicago,
United States of America

Background and aims: In reperfused acute myocardial infarction, estimation of hyperen-
hancement volume and microvascular obstruction (MVO) constitutes a dynamic process
after contrast administration. Therefore, the prognostic role of these 2 parameters have
diverged in different studies. Thus, our aim was to determine the best predictor and the
optimal time after contrast injection to predict left ventricular remodeling.
Methods: Subjects were evaluated using CMR within the first week (n¼ 60), 3 months and
one year after a STEMI percutaneously revascularized. Cine CMR was performed to
measure left ventricular function. Additionally, multi-slice inversion-recovery single shot
(ss-IR) images were acquired sequentially at 1, 3, 5, 7, 10, 15, 20, and 25 min after
bolus contrast administration to measure the hyperenhancement and MVO (hypoen-
hancement) volumes. Inversion time was set to null normal myocardium.
Results: The presence of delayed hypoperfusion at each time point after contrast admin-
istration results in larger hyperenhancement volumes, end systolic volume (ESV), and
reduced ejection fraction (EF) (Table). The hyperenhancement and the hypoperfused
volumes at all-time points were significant univariate predictors for ESV during the 3
months and at 1 year. However, in multivariate analysis, the volume of hypoperfusion at
15 min was the only predictor for ESV (r ¼ 0.73, p ¼ 0.01) and EF (r ¼ - 0.75, p ,

0.001) at 1 year.
Conclusion: Infarct size and the area of MVO can predict adverse ventricular remodeling;
however, the area of MVO 15 min after contrast is the strongest predictor for ESVand EFat
one year follow-up.

Table 1: Values are mean+SD. ESV= End systolic Volume. EF= Ejection Fraction.

1278 (pp47)
Pre Scan Information, Good Communication and Music: The Patient’s
Perspective to Improving Cardiovascular Magnetic Resonance Tolerability

M. Khanji; T. Castiello; M. Westwood; S. Petersen
Barts Health NHS Trust, London. Centre for Advanced Cardiovascular Imaging, Queen
Mary University London

Background: There has been an expansion in the availability and use of Cardiovascular
Magnetic Resonance (CMR) for improved diagnosis and prognosis assessment. Al-
though CMR is known to be safe we have little data on tolerability of the study from a
patient’s perspective. We wished to evaluate patient tolerability and possible modifiable
factors that may improve the patient experience.
Method: We distributed a short questionnaire to 100 patients scanned in our centre
between January and February 2014. Patients completed it after their scan. We collected
patient demographics, whether the study involved pharmacological stress, patient toler-
ability and feedback about ways of improving patient satisfaction.
Results: Of the 100 respondents the majority were male (65%), with a mean age of 54
years (range: 19-85). 90% were outpatients and 65% of the studies were adenosine
stress perfusion scans. Most patients (88%) reported that they had been given enough in-
formation before the procedure.

Table1. Dataarecounts recorded per respondentwithpercentages inbrackets.P=0.001,
chi square for proportion scans with and without enough information before the test.

Despite being well informed, 24% were extremely or very worried before the test. However,
48% were not worried at all. Eighty-six per cent of the respondents tolerated the scan well
with 43% tolerating the scan without any problem and 43% finding the study ‘slightly
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uncomfortable.’ 14% did not tolerate the scan well with 6% finding it ‘very uncomfortable’
and8% ‘extremely uncomfortable’. Themost frequently identified issues were noise (27%)
and limited space (30.5 %). Of those who had an adenosine study 30% listed symptoms,
such as chest tightness among the most uncomfortable aspects.
When asked whether they would consider having another scan, the majority said ‘yes’
(81%), 14% answered ‘maybe’ and only 5% ‘never again’.
To improve the tolerability 17% of the patients felt that more communication during the pro-
cedure would help and 36% asked for background music.
Patients who felt they had enough information about the test were significantly more likely
to tolerate the scan then not tolerate compared to those who did not have enough informa-
tion (75 of 83 vs 5 of 10 patients respectively, p ¼ 0.001).
Conclusion:CMR was generally well tolerated andmost of the patients would be willing to
repeat the test if indicated. Adequate information about the procedure before the scan and
good communication during CMR improves tolerability. Additional background music
and good communication during CMR may also be useful in helping them to relax thus
enhancing the patient experience.
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1107 (pp48)
Myocardial Tissue Characterization By Cardiac MR Imaging In Myelodysplastic
Syndromes

A. Pepe1; A. Meloni1; G. Carulli2; EN. Oliva3; F. Arcioni4; S. Storti5; E. Grassedonio6;
S. Renne7; M. Missere5; V. Positano1; M. Rizzo8

1Fondazione G. Monasterio CNR-Regione Toscana, Pisa, Italy; 2Universita di Pisa, Italy;
3A.O. Bianchi Melacrino Morelli, Reggio Calabria, Italy; 4Universita di Perugia, Italy;
5Universita Cattolica delSacro Cuore,Campobasso, Italy; 6Policlinico,Palermo, Italy; 7P.O.
Giovanni Paolo II, Lamezia Terme, Italy; 8Ospedale “Sant’Elia”, Caltanisetta, Italy

Objectives: MRI provides unique insight regarding tissue characterization in the heart.
We report the baseline MRI findings at the end of the recruitment in the MIOMED (Myocar-
dial Iron Overload in MyElodysplastic Diseases) study. The iron distribution in the whole
left ventricle (LV), the presence of myocardial fibrosis and the association with LV function
in patients with myelodysplastic syndromes (MDS) were investigated. No data are avail-
able in the literature.
Methods:MIOMEDisanobservational,multicentrestudy in low and intermediate-1riskMDS
patients who have not received regular iron chelation. 48 patients (71.7+8.5 years, 17 F)
underwent the baseline MRI exam. Myocardial iron overload (MIO) was assessed using a
multislicemultiecho T2* approach. Functionparameterswerequantified bycinesequences.
Myocardial fibrosis was evaluated by late gadolinium enhancement acquisitions.
Results: We found 27 (56.3%) patients with no MIO (all 16 segmental T2* values .

20 ms). The remaining patients showed an heterogeneous MIO (some segments with
T2* . 20 ms and other segments with T2* , 20 ms) and of them 2 (9.5%) showed a
global T2* value ,20 ms, indicating significant MIO (Figure).
A reduced LV ejection fraction (EF) was found in the 29.5%. There was no association
between heart T2* and LV EF.
Myocardial fibrosis was detected in the 35.9% of the patients. Three patients showed an
ischemic pattern and only one had a positive history for a previous myocardial infarction.
The majority of the patients had two or more foci of fibrosis, involving more frequently the

septum. Patients with myocardial fibrosis were significantly older (75.4+7.9 vs 68.9+
7.6 yrs; P ¼ 0.019). Global heart T2* and LV volumes were comparable between patients
with and without fibrosis. The LV EF was lower in fibrotic patients but the statistical signifi-
cance was not reached (58.4+11.7 vs 64.8 +8.9 %; P ¼ 0.067).
Conclusions: Although a significant heart iron was found only in two cases, nearly half the
patients had an abnormal T2* value in at least one segment. This finding underlines the
importance to use a multislice approach in order to perform an early diagnosis and
prevent a more diffuse iron distribution by chelation therapy. This goal could be critical
in patients with myocardial fibrosis, a relative common finding. An underlying heart
damage as represented by fibrosis could make the hearts of MDS patients more sensitive
to lower levels of accumulated iron.

1140 (pp49)
The role of left ventricular global function index for the prediction of cardiac
complications in thalassemia major

A. Meloni1; A. Quota2; MP. Smacchia3; C. Paci4; V. Positano1; A. Vallone5; G. Valeri6;
E. Chiodi7; P. keilberg1; A. Pepe1

1Fondazione G. Monasterio CNR-Regione Toscana, Pisa, Italy; 2Osp. “V. Emanuele III”,
Gela, Italy; 3Policlinico Umberto 1, Roma, Italy; 4Ospedale S Maria alla Gruccia,
Montevarchi, Italy; 5Presidio Ospedaliero Nesima, Catania, Italy; 6Ospedali Riuniti
“Umberto I-Lancisi-Salesi”, Ancona, Italy; 7Arcispedale “S. Anna”, Ferrara, Italy

Objectives: Cardiac complications are one of the main causes of death in thalassemia
major (TM) patients. Recently, the MESA study showed the strong predictive value of
the left ventricular global function index (LVGFI) evaluated by cardiovascular magnetic
resonance (CMR) in the prediction of the of cardiovascular events. LVGFI is a functional
parameter integrating structural as well as mechanical behaviour derived from the ana-
lysis of cine SSFP images. We evaluated the predictive value of LVGFI and other CMR
parameters for cardiac complications in thalassemia major (TM).
Methods: We followed prospectively 537 white TM patients enrolled in the MIOT network.
Fifty patients were excluded from the analysis because a cardiac complication was
present at the time of the first CMR. All prognostic variables associated with the
outcome at the univariate Cox model were placed in the multivariate model and were
ruled out if they did not significantly improve the adjustment.
Results: At baseline the mean age was 29.5+9.0 years and 222 patients were males. The
mean follow-up time was 58+18 months. After the first CMR only the 37.8% of the patients
didnotchangethechelationregimenor the frequency/dosage.Werecorded40cardiaccom-
plications:19episodesofHF,19arrhythmias,allsupraventicularhyperhyperkinetic,and2pul-
monaryhypertensions. A LVGFI , 37% was a significant univariate prognosticator ofcardiac
complications (HR¼ 3.42, 95%CI ¼ 1.56-7.52, P¼ 0.002). The other significant univariate
prognosticators were heart iron, atrial dilatation, ventricular dysfunction evaluated by the left
ventricular ejection fraction (LVEF), and myocardial fibrosis. Serum ferritin and liver iron by
T2*MRwerenotpredictivefactors forcardiaccomplications. Inthemultivariateanalysis thein-
dependent predictive factors were a LVGFI , 37% (HR¼ 3.08, 95%CI¼ 1.32-7.20, P¼
0.010), an homogeneous pattern of MIO (compared to no MIO) (HR¼ 3.95, 95%CI ¼
1.56-10.04, P¼ 0.001), and myocardial fibrosis (HR ¼ 3.45, 95%CI¼ 1.68-7.09, P¼ 0.001) .
Conclusions: We detected few cardiac events thanks to a CMR-guided, patient-specific
adjustment of the chelation therapy. A LVGFI, 37%, severe and homogeneous MIO, and
myocardial fibrosis identify patients at high risk of cardiac complications globally consid-
ered. Importantly, the dysfunction evaluated by the LVEF lose its predictive value for
cardiac complications when included in a multivariate model.

Figure 1: Bar chart showing CMR tolcrability based on whether patient felt they had enough
information about the scan.
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1161 (pp50)
T1-mapping cardiovascular magnetic resonance detects early myocardial and
skeletal muscle remodeling in systemic sclerosis

A. Barison1; D. De Marchi1; L. Gargani2; GD. Aquaro1; S. Guiducci3; NR. Pugliese1;
M. Lombardi1; A. Pingitore2

1Fondazione Toscana Gabriele Monasterio, Pisa, Italy; 2Institute of Clinical Physiology,
Pisa, Italy; 3Azienda Ospedaliero-Universitaria Careggi, University of Florence, Italy

Objectives: Systemic sclerosis (SSc) may induce cardiac fibrosis and systo-diastolic
dysfunction. Cardiovascular magnetic resonance (CMR) can detect gross myocardial fi-
brosis with late gadolinium enhancement (LGE) and interstitial myocardial fibrosis with T1
mapping techniques. The aim of the study was to detect subclinical cardiac involvement
with CMR in paucisymptomatic SSc patients and no previous history of myocardial
disease.
Methods: Thirty consecutive SSc patients (mean age 51+12 years, all women) and 10
healthycontrols (meanage48+15years,allwomen)underwentclinicalandbiohumoralas-
sessment and CMR. Extracellular volume fraction (ECV) was calculated from pre- and post-
contrast T1 values in the myocardium and skeletal muscle, after correction for hematocrit.
Results: Seventeen patients (57%) were in NYHA class I, 13 (43%) in NYHA class II. All
patients had normal biventricular volumes and systolic function, while LGE was present
in 7 patients (23%). Myocardial ECV was significantly increased in patients with SSc
(30+4%) than controls (28+4%, p ¼ 0.03), as was skeletal muscle ECV (23+6% vs
18+4%, p , 0.01). There were no differences in myocardial ECV between patients
with and without LGE (p ¼ NS). Myocardial ECV showed no significant correlations with
clinical data, biventricular volumes, systolic or diastolic function. Overall, myocardial
ECV showed a significant correlation with skeletal muscle ECV (R ¼ 0.58, p , 0.001).
Conclusion: SSc is associated not only with myocardial replacement fibrosis, as
detected by LGE, but also characterized by a significant interstitial remodeling either in
the myocardial or the skeletal muscle, as detected by an increased ECV also in patients
with normal biventricular function.

1170 (pp51)
Assessing the impact of the revision of the taskforce criteria for the diagnosis of
Arrhythmogenic Right Ventricular Cardiomyopathy

BR. Cole1; H. Douglas1; S. Rodden1; P. Horan2; M. Harbinson3; N. Johnston1; LJ. Dixon1

1Cardiology Department, Royal Victoria Hospital, Belfast, United Kingdom; 2Cardiology
Department, Antrim Area Hospital, Antrim, United Kingdom; 3Queen’s University, Belfast,
United Kingdom

Background: Arrhythmogenic right ventricular cardiomyopathy (ARVC) is a genetically
determined cardiomyopathy associated with ventricular arrhythmia and sudden
cardiac death. In 2010 the criteria used to diagnose the condition were revised. The aim
of this study was to investigate the impact of the 2010 revisions on the prevalence of
ARVC criteria determined by cardiac magnetic resonance (CMR) imaging in a consecu-
tive series of patients with a clinical suspicion for ARVC.
Methods: Retrospective analysis was performed on the CMR scans of all patients referred
with a clinical suspicion of ARVC between 2011 and 2013 at a single regional centre. Pres-
ence or absence of major and minor CMR task force criteria (TFC) was determined using
both the original and the revised criteria. Patient records were also reviewed to determine
the prevalence of non-imaging criteria.
Results: 401 consecutive patients were included (mean age 41.2+16.8yrs, 55% male).
216 patients (53.9%) satisfied at least one non-imaging criterion for a diagnosis of ARVC.
Utilising the original criteria, 16 patients (3.9%) satisfied major CMR criteria compared with
12 patients (3%) with the revised criteria (p ¼ 0.42). Of the 16 patients initially classified as
having major CMR criteria in the original guidelines 4 (25%) did not fulfil any of the revised
TFC. Using the original criteria, 115 patients (28.7%) satisfied minor CMR criteria com-
pared with 18 patients (4.5%) with the revised TFC (p , 0.001); 97 patients (84.3%) with
minor original TFC did not have any of the revised TFC. This discrepancy was primarily
due to the exclusion of regional wall motion abnormalities in the absence RV dilatation
as a criterion, in the revised TFC. Application of the revised CMR TFC significantly
improved the positive predictive value for combined CMR major and minor criteria in diag-
nosing ARVC from 8.4% to 40%, calculated based upon the patients final diagnosis using
the full TFC. Despite this improvement in specificity, CMR’s sensitivity for the diagnosis of
ARVC was not significantly reduced (70.6% vs. 84.1%).
Conclusion: CMR plays an important diagnostic role in the evaluation of patients with
possible ARVC. The revision of the ARVC task force imaging criteria has improved
CMR’s accuracy in the diagnosis of the condition.

1193 (pp52)
Improving Diagnosis of LV Non-compaction (LVNC) with Cardiac Magnetic
Resonance (CMR)

P. Choudhary; CJ.Hsu; S. Grieve; C. Semsarian; D. Richmond; DS. Celermajer; R. Puranik
University of Sydney, Sydney Australia Royal Prince Alfred Hospital, Specialist MRI Sydney

Introduction: Left ventricular non-compaction (LVNC) cardiomyopathy has eluded sys-
tematic classification due to its genotypic and phenotypic heterogeneity. We aimed to
develop a cardiac magnetic resonance (CMR) based semi-automated objective tech-
nique for quantification of non-compacted (NC) and compacted (C) masses and to ascer-
tain their relationships to global and regional LV function.
Methods: We analysed CMR data from 31 adults with isolated LVNC and 20 controls. NC
and C masses were measured using relative signal intensities (SI) of myocardium and
blood pool. Global and regional LVNC mass was calculated and correlated with both
global and regional LV systolic function.

Results: In LVNC patients, 7.4 +/- 2 of 17 segments (AHA 17 segment LV model) were
non-compacted. LVNC patients had significantly higher end-systolic (ES) and end-
diastolic (ED) NC:C ratios compared to controls (ES 26 + /- 12 vs. 16. + /- 5, p , 0.001;
ED 44 + /-14 vs. 29 +/-18, p , 0.001). Elevated NC:C ratio correlated inversely with
global ejection fraction, with a stronger correlation for ES (Pearson’s r ¼ -0.58, p ,

0.001 in ESvs. r ¼ -0.29, p ¼ 0.03 in ED).LVNC patients also demonstrated significant ele-
vations in NC:C ratio at apical, mid-ventricular in both cardiac phases compared to con-
trols. Linear regression showed significant inverse correlations between ED and ES apical
NC:C ratio and ejection fraction, strongest for ES (ES r ¼ -0.72, p , 0.001 vs. ED r ¼ -
0.39, p¼ 0.02). Late gadolinium enhancement was demonstrated in 2 patients and did
not correlate with arrhythmia risk.
Conclusions: CMR enables quantification of NC:C ratio of the entire ventricle and
improves the ability to detect functionally significant NC compared to previous echocar-
diographic and CMR techniques.

1205 (pp53)
T1 native as a marker for differentiation of the left ventricular hypertrophy
phenotypes of hypertrophic cardiomyopathy and hypertensive cardiomyopathy

R. Hinojar Baydes; N. Varma; B. Goodman; S. Khan; E. Arroyo Ucar; D. Dabir; T. Schaeffter
; E. Nagel; VO. Puntmann
King’s College London, Cardiovascular Division, St. Thomas’ Hospital, London, United
Kingdom

Purpose: The differential diagnosis of hypertrophic phenotype remains challenging in
clinical practice, in particular between hypertrophy cardiomyopathy (HCM) and
increased left ventricular wall thickness (LVWT) due to systemic hypertension (HTN). Its
importance lies in the clinical implications for patients. Diffuse myocardial fibrosis is the
characteristic feature in HCM, whereas hypertensive response is underpinned by addition
of myofibrils in otherwise normal myocardial tissue. Late gadolinium enhancement (LGE)
imaging provided important new way of differentiation between these two entities by sep-
arating those cases with evidence of regional fibrosis. Whereas approximately 60% of
patients with HCM reveal visually discernable LGE, T1 mapping is highly discriminative,
irrespective of the presence of LGE.
Methods: Seventy-nine patients with diagnosis of unequivocally hypertrophic cardiomy-
opathy and sixty patients with hypertensive cardiomyopathy underwent routine cardiac
MRI protocol including assessment of function and scar in addition to T1 mapping
(3-Tesla). T1 values were measured conservatively within septal myocardium in midven-
tricular short-axis slice prior to administration of 0.2 mmol/kg of gadobutrol.
Results: HCM group showed higher LV mass and maximum LVWT than the HTN group
(HCM vs. HTN: LVmass, g/m2: 98.1+ 33.6 vs. 67.2+22.6; maximum LVWT 19.0+3.9
vs. 13.2+1.3, p , 0.0001). LGE was present in 20% (n ¼ 10, 4 with an ischaemic
pattern) of the HTN group and in 82% (n ¼ 48, 2 with an ischaemic pattern (p , 0.001)
of the HCM group). Patients with HCM showed significantly higher T1 values compared
to HTN patients (HCM vs. HTN, msec: 1163+46 vs. 1049+31, ,0.0001). Native T1
values were concordant to LVWTand LV mass (r ¼ 0.52 and r ¼ 0.46, p , 0.001, respect-
ively). T1 native held superior diagnostic accuracy compared to conventional functional
parameters and the presence of LGE to discriminate between hypertrophic or hyperten-
sive cardiomyopathy (AUC, T1 native ¼ 0.99, LVmass ¼ 0.82, LVWT¼ 0.95, LGE¼ 0.82,
p , 0.001). T1 native was identified as an independent discriminator between the two
conditions.
Conclusion: We demonstrate that native T1 values can reliably discriminate between
hypertrophic and hypertensive cardiomyopathy. Given its novelty and ease-of-use
nature, T1 native has the immediate potential of clinical translation as a diagnostic
marker between these two conditions.

1209 (pp54)
Aortic stiffness in the presence of self-limiting and sustained systemic
inflammation: comparison of acute myocarditis and chronic inflammatory
diseases

R. Hinojar; EA. Ucar; NB. Ngah; N. Kuo; D. D’Cruz; N. Gaddum; T. Schaeffter; E. Nagel;
VO. Puntmann
King’s College London, Cardiovascular Division, St. Thomas’ Hospital, London, United
Kingdom

Background: Aortic stiffness, measured by pulse way velocity (PWV), is an independent
predictor of cardiovascular events over and above traditional risk factors. Previous evi-
dence revealed moderately raised PWV in the presence of presence of systemic inflam-
matory diseases, such as rheumatoid arthritis (RA) and systemic lupus erythematosus
(SLE). Changes in aortic stiffness in response to acute systemic inflammation, such as
systemic viral myocarditis, remain unknown.
Methods: Ninety-nine subjects with either clinical diagnosis of acute myocarditis (n¼44)
or chronic systemic inflammatory disease (RA and SLE, n ¼ 55) underwent standardized
cardiac CMR protocol for the assessment of PWV. Thirty-eight apparently healthy subjects
served as control group. Central PWV was obtained by an inplane phase contrast gradient
echo sequence with high temporal resolution (120 phases/cardiac cycle) and foot-to-foot
measurement.
Results: Groups were well matched for age, gender and cardiovascular risk factors, with
no differences in blood pressure or heart rate between groups. Compared to controls,
both patients’ groups had significantly raised central PWV (control vs. acute myocarditis
vs. systemic inflammation, PWV (m/sec): 5.1+1.0 vs. 8.4+2.4 vs. 8.5+2.6, p , 0.001,
with no significant differences between the two groups of patients on post-hoc analysis.
We identified significant relationship between PWV and age (controls, r: 0.56; acute
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myocarditis, r: 0.51; and systemic inflammation, r: 0.3 p , 0.0001 for all), whereas no
other functional index showed significant association.
Conclusion: We demonstrate for the first time that there is increased aortic stiffness in re-
sponse to self-limiting inflammatory injury,which is comparable in magnitude to sustained
systemic inflammation.

1211 (pp55)
Myocardial T2 mapping for improved detection of inflammatory myocardial
involvement in acute and chronic myocarditis

R. Hinojar; L.Foote; E. Arroyo Ucar; D. Dabir; B. Schnackenburg; D.Higgins; T. Schaeffter;
E. Nagel; V. Puntmann
King’s College London, Cardiovascular Division, St. Thomas’ Hospital, London, United
Kingdom

Purpose: Cardiac magnetic resonance (CMR) increasingly adds to clinical conformation
of the diagnosis in patients with suspected myocarditis. The proposed Lake Louise Con-
sensus Criteria ("any-two" approach) can separate from chronic forms of myocardial in-
flammation. However, both global enhancement ratio (GRE) and T2-weighted imaging
are underutilized, due to poor reproducibility and high susceptibility to artefacts. T1 and
T2 mapping by CMR projects tissue-dependent relaxation times. T2 mapping has been
recently proposed asa robust andaccurate technique to identify areas of focal myocardial
oedema. Our aim was to investigate the value of quantitative T2 values in discrimination
between health and disease, and separation between active/acute myocarditis and
chronic convalescent stage of the disease.
Methods: Patients with acute presentation of viral myocarditis (n ¼ 24) and subjects in
clinical convalescence (n ¼ 23) were recruited. Thirty-three healthy subjects were
served as controls. All subjects underwent CMR study for routine assessment of myocar-
dial oedema, function and scar by at 3-Tesla scanner. T2 values were acquired in midven-
tricular short-axis slice (mSAX) using GraSE sequence. We examined regional T2 values
in patients and controls. T2 values are presented as an average of the six segments per
mSAX. Secondly we investigated the differences between visually involved and remote
myocardium (involved myocardium¼ areas by LGE, remote¼ areas with no LGE)
Results: Patientswithacutemyocarditis and chronic myocarditisshowed significantly raised
T2values[controlsvs.acutevs.chronicmyocarditis,T2myocardium(msec):48+3vs.59+
9 vs. 53+5, p , 0.0001). Compared to controls, T2 values in remote myocardium were sig-
nificantly different for acute myocarditis only (T2, msec: 48+3 vs. 51+5 vs. 49+2, p ,

0.01), whereas T2 values in involved myocardium differed between all groups (T2, msec:
48+3 vs. 69+13 vs. 57+8, p , 0.0001]. T2 values of complete mSAX or involved areas
were identified as the independent discriminators between active and chronic myocarditis.
T2 values were concordant with T2 edema ratio (T2 involved, r ¼ 0.42, p , 0.001) and with
native T1 (r¼ 0.55, p , 0.001). Inter and intra-observer reproducibility of T2 values quantifi-
cation was excellent (intra: r ¼ 0.978; P , 0.001; mean difference (MD)+SD¼ -0.05+
1.85; inter: r ¼ 0.948, P , 0.001; MD+SD¼ 0.01+2.5).
Conclusion: We demonstrate that quantitative T2 values are increased in patients with
myocarditis. We furhter demonstrate that average mSAX and involved T2 values can dis-
criminate between acute and chronic stage of the disease.

1221 (pp56)
Disease-specific differences of left ventricular rotational mechanics between
cardiac amyloidosis and hypertrophic cardiomyopathy: a feature-tracking
magnetic resonance study

G. Nucifora; D. Muser; G. Morocutti; P. Gianfagna; D. Zanuttini; G. Piccoli; A. Proclemer
(1) Cardiothoracic Department, University Hospital “Santa Maria della Misericordia”,
Udine, Italy; (2) Department of Diagnostic Imaging, University Hospital “Santa Maria della
Misericordia”, Udine, Italy

Purpose: Left ventricular twist (LVT) and untwisting (LVUT) rate are global parameters of LV
function.Aimof thepresentstudywasto investigate thedifferences inLVrotationalmechanics
between patients with cardiac amyloidosis (CA) and hypertrophic cardiomyopathy (HCM).
Methods: 20 consecutive patients with CA, 20 consecutive patients with HCM and 20 con-
secutive subjects without evidence of structural heart disease were included. Cardiac
magnetic resonance (CMR) with late gadolinium enhancement (LGE) imaging was per-
formed to evaluate biventricular function, LV mass index and presence/extent of LGE.
Feature-tracking analysis was applied to basal and apical short-axis images to determine
peak basal and apical rotation, peak LVT, time to peak LVT, peak LVUT rate and time to
peak LVUT rate.
Results: Peak LVT in CA patients was significantly impaired compared to control subjects
(11.3+4.08 vs. 15.0+1.68; p ,0.05), due to an impairment of peak basal rotation (-2.9+
2.58 vs. -7.0+0.78; p ,0.001). Conversely, peak LVT in HCM patients was significantly
higher compared to control subjects (18.9+6.78 vs. 15.0+1.68; p ,0.05), due to an in-
crease in peak apical rotation (12.9+5.58 vs. 8.3+1.48; p ,0.01). Peak LVUT rate was
significantly impaired in CA patients compared to control subjects (-83+428/sec
vs.-112+268/sec; p ,0.05), while it was preserved in HCM patients (-107+378/sec
vs. -112+268/sec; p .0.05). Time to peak LVUT rate was significantly prolonged in
both CA and HCM patients compared to control subjects (146+30% of LV systole vs.
133+23% vs. 113+6%; ANOVA p , 0.001). At ROC curve analysis, peak basal rotation
. 2 5.98, peak LVT ≤13.88 and peak LVUTrate .-818/sec had the highest sensitivity and
specificity for identification ofpatients with CA(100%and 83%, 75% and80% and 55% and
95%, respectively); peak apical rotation .118 and peak LVT .178 had the highest sensi-
tivity and specificity for identification of patients with HCM (75% and 83% and 65% and
100%, respectively). At multivariate analysis, age (p ¼ 0.007), LV ejection fraction (p ¼
0.035) and extent of LGE (p , 0.001) were independently related to peak LVT; LV mass

index (p ¼ 0.015) and extent of LGE (p ¼ 0.004) were independently related to peak
LVUT rate, while extent of LGE (p , 0.001) was the only variable independently related
to time to peak LVUT rate.
Conclusions: CA and HCM have specific behavior of LV rotational mechanics. The extent
of LGE significantly influences the LV rotational mechanics.

1224 (pp57)
Right ventricular strain and dyssynchrony assessment in arrhythmogenic right
ventricular cardiomyopathy: a cardiac magnetic resonance feature-tracking
study

G. Nucifora; G. Prati; G. Vitrella; G. Allocca; SC. Buttignoni; D. Muser; G. Morocutti;
P. Delise; A. Proclemer; G. Sinagra
Cardiothoracic Department, University Hospital “Santa Maria della Misericordia”, Udine,
Italy; 2) Conegliano General Hospital, Division of Cardiology, Conegliano, Italy; 3)
University Hospital “Ospedali Riuniti”, Cardiovascular Department, Trieste, Italy

Purpose: Cardiac magnetic resonance imaging (cMRI) represents the gold-standard
imaging technique for assessment of right ventricular (RV) function; however, analysis of re-
gional dysfunction in arrhythmogenic right ventricular cardiomyopathy (ARVC) may be inad-
equate due to the complex contraction pattern of the RV. Aim of the present study was to
determinetheutilityofRVstrainanddyssynchronyassessmentusinganovel feature-tracking
MR software system and its incremental value over conventional cMRI.
Methods: 32 consecutive patients with ARVC diagnosed according to the 2010 Task force
criteria (45+13 years, 69% males) referred to cMRI were included. 32 patients with idio-
pathic right ventricular outflow tract (RVOT) arrhythmias and 32 control subjects, matched
for age and gender to the ARVC group, were included for comparison purpose. cMRI was
performed to assess biventricular function; feature-tracking analysis was applied to
assess regional and global RV strain and RV dyssynchrony from the 4-chamber cine
MR images. Longitudinal peak systolic strain (SS) from basal, mid and apical RV free
wall segments was measured and averaged to measure global longitudinal strain
(GLS). Standard deviation (SD) of time-to-peak strain (TPS) was calculated as a param-
eter of mechanical dispersion, using a 6 RV segment model.
Results: SS at RV basal (-22+11% vs. -35+14% vs.-35+15%; p , 0.001), mid (-15+
8% vs. -22+12% vs.-26+11%; p , 0.001) and apical level (-14+8% vs. -22+12%
vs.-25+11%; p , 0.001) and RV GLS (-17+5% vs. -26+6% vs.-29+6%; p , 0.001)
were significantly lower and RV SD-TPS (145+90ms vs. 68+47ms vs. 50+23ms;
p , 0.001) was significantly higher among ARVC patients compared to RVOT patients
and controls. Except for RV basal free wall SS, differences remained significant even
when considering only ARVC patients with RV ejection fraction ≥50% or RV segments
without wall motion abnormalities. At ROC curve analysis, RV GLS .-23.19% and RV
SD-TPS .113.13ms had the highest sensitivity and specificity for identification of patients
with ARVC (91% and 75% and 59% and 95%, respectively). According to these cut-off
values, RV GLS and RV SD-TPS allowed correct identification of 14 out of 17 (82%) and
11 out of 17 (65%) ARVC patients with RV ejection fraction ≥50%, respectively.
Conclusion: Strain analysis by feature-tracking MR objectively quantifies global and re-
gional RV dysfunction and RV dyssynchrony in ARVC patients and provides incremental
value over conventional cMRI.

1254 (pp58)
Subclinical focal fibrosis and abnormal left ventricular strain in patients with
sarcoidosis without clinical evidence of cardiac disease

GL. Silva; AG. Almeida; C. David; AR. Francisco; A. Magalhaes; R. Plácido; M. Menezes;
T. Guimaraes; AC. Mendes; A. Nunes Diogo
Cardiology Department. University Hospital Santa Maria/CHLN, CCUL. Lisbon, Portugal

Background: Cardiac involvement in systemic sarcoidosis occurs in 20-25% of patients;
and is associated with poor outcome and reduced survival. The identification of cardiac
sarcoidosis is challenging in asymptomatic patients using conventional methods includ-
ing echocardiography. We aimed to assess the role of CMR for detecting subclinical
cardiac sarcoidosis in patients with demonstrated pulmonary sarcoidosis and without
cardiac symptoms.
Methods: We included consecutive patients with pulmonary sarcoisosi referred for CMR
study from a specialized sarcoidosis ambulatory clinic in a tertiary university hospital. In-
clusion criterion was the diagnosis of sarcoidosis and absence of clinical signs of cardio-
vascular disease. Exclusion criteria included the presence of atrial fibrillation, more than
mild valvular heart disease, ischemic heart disease and general contra-indications to
CMR and/or gadolinium. All patients underwent CMR at 3.0T. CMR study included cine
CMR (stack of short-axis and long-axis planes) for LV function, T2-weighed imaging,
tagging, late gadolinium enhancement (LGE) with gadobutrol 0.20 mmol/Kg.
Results: 31 patients were included, 50+14 year-old, 16 male. A control group of 11
healthy individuals were assessed by tagging. ECG and conventional echocardiograms
were normal in all. LVend-diastolic volume and ejection fraction were normal in all patients
(72+11 ml/m2 and 59+6% respectively). No myocardial signal changes were found on
T2-weighed imaging. Focal LGE was found in 9 patients (29%), predominantly involving
the midwall and or subepicardium of the basal septum and lateral myocardial segments.
Regarding strain analysis obtained from tagging, patients with sarcoidosis had signifi-
cantly lower LV peak longitudinal strain than the controls (-15.3+1.9 versus -18.0+
1.1, p ¼ 0.006). In 18 patients, including 9 patients with focal LGE and other 9 without
LGE, strain values were abnormal, with a mean value of -13.5+1.2.
Conclusion: Inpatients with systemic sarcoidosis andabsence ofclinical cardiac involve-
ment, CMR showed subclinical involvement in a substantial proportion, with focal LGE
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and abnormal longitudinal strain probably due to more widespread myocardial disease.
Our group is presently assessing the impact of these findings on the outcome.

1168 (pp59)
Right Ventricular Longitudinal Strain based on Magnetic Resonance Feature
Tracking in Patients with Arrhythmogenic Right Ventricular Cardiomyopathy

MÅ. Aneq1; E. Maret2; J. Engvall2
1Department of Clinical Physiology, Department of Medical and Health Sciences,
Linköping University, Sweden; 2Department of Clinical Physiology, Karolinska University
Hospital, Stockholm. Sweden

Background: Arrhythmogenic right ventricular cardiomyopathy (ARVC) is characterized
by dilatation and fibro-fatty substitution of the myocardium in the right ventricle (RV). Car-
diovascular magnetic resonance imaging (CMR) is the gold standard for visualization and
volume quantification of the RV, but the assessment of wall motion is still based on quali-
tative “eye-balling”. Previous studies have shown the successful application of feature
tracking (CMR-FT) to the left ventricle. The aim of this study was to test the feasibility of
CMR-FT to assess RV strain in patients (P) with ARVC and in healthy controls(C).
Methods: Thirteen patients fulfilling Task Force Criteria for ARVC and twenty healthy sub-
jects underwent cardiac MRI at 1.5 Tesla. Steady-state free precession cine of six long axis
slices was acquired by rotating the cut planes around the long axis of the RV. The 3-, 4- and
2-chamber views of the RV were identified. Segmental longitudinal strain was measured
andre-calculated in termsof regional strain for thebase (B), mid (M)andapical (A) levelsof
the RV and for the anterior, inferior, septal and free walls.
Results: RV end systolic volume was significantly higher and ejection fraction lower in
patients (104-82 ml, 49- 56%). Longitudinal strain decreased from base to apex in both
groups (P:-25%, -22%, -19%, C:-31%, -24%, -20%). In a wall based analysis, the absolute
strain values were significantly lower in patient lateral (P-24%, C -32%) andanterior walls (P
-22%, C-28 %) but not in inferior (P-26%, C -27%) and septal walls (P -15%, C -18%).
Conclusion: Feature tracking was successfully applied to the RV in this cohort of ARVC
patients. Longitudinal absolute strain was lower in the basal segments and in the entire
anterior and the free walls compared to controls. This supports previous reports on the
uneven regional distribution of ARVC.

Table 1: RV EF and longitudinal strain values

ARVC Control P

EF (%) 49 56 0.01*
Base (%) -25 -31 0.005*
mid -22 -24 0.3
apex -19 -20 0.5
lateral wall (%) -24 -32 0.02*
anterior -22 -28 0.01*
Inferior -26 -27 0.9
septal -15 -18 0.1

1178 (pp60)
The utility of cardiovascular magnetic resonance imaging in the assessment of
cardiac, pericardial and mediastinal masses: a 3 year experience

H. Douglas1; B. Cole1; S. Rodden1; P. Horan2; M. Harbinson3; LJ. Dixon1; N. Johnston1

1Cardiology Department, Royal Victoria Hospital, Belfast, United Kingdom; 2Cardiology
Department, Antrim Area Hospital, Antrim, United Kingdom; 3Queen’s University, Belfast,
United Kingdom

Background: Primary cardiac tumours are rare however reliance on cardiac magnetic
resonance imaging (CMR) for further assessment of all mass lesions affecting the heart,
pericardium and mediastinum following initial identification by other imaging modalities
is anecdotally increasing. We aim to review the diagnostic accuracy of CMR in this
setting compared with the other imaging modalities.
Methods: We reviewed a series of 49 patients referred to the CMR service for further as-
sessment of an identified mass lesion across a period of 3 consecutive years,
2011-2013 inclusive, at a single centre.
Results: 49 patients (24 male, aged 16-88 years, median 56+30 years) with suspected
cardiac, pericardial or mediastinal masses underwent CMR. Prior imaging consisted of
transthoracic echocardiography TTE (63%), computed tomography CT (18%), transoe-
sophageal echocardiography TOE (17%) and magnetic resonance imaging of thorax
(2%). In 34 of the referred cases the suspected mass lesion was identified and charac-
terised by CMR. In the remaining 15 cases no mass lesion or other explanation was iden-
tified. In 4 of these cases clinical history and further analysis of the initial imaging raised the
probability of thrombus with resolution in the interval between. CMR reports identified
mass lesions as persisting thrombus (26%), left atrial myxoma (15%), pericardial cyst
(12%), prominent anatomical feature such as crista terminalis (10%), metastatic neoplas-
tic disease (8%), fibroelastoma (8%), lipoma (6%), pericardial fibroma (3%), endomyocar-
dial fibrosis (3%), sarcoma (3%) and infiltrative primary chest tumour (3%). The positive
predictive values of each imaging modality when diagnoses were confirmed by clinical
follow up, response to treatment, imaging follow up or histopathology are as follows:
CT (55.6%), TTE (45.2%), TOE (25%). CMR has a positive predictive value of 91% in
this series. Left ventricular ejection fraction (range 15-80%) and right ventricular ejection
fraction (range 11-77%) did not influence diagnostic accuracy. Cases incorrectly

diagnosed by CMR included one case each of atrial myxoma and thrombus and failure
to tissue characterise a sarcoma.
Conclusion: CMR has a high positive predictive value in the characterisation of cardiac,
pericardial and mediastinal mass lesions. This is reassuring as to the utility of CMR both in
the diagnosis and follow up of such lesions.

1181 (pp61)
Septal assessed mitral annular plane systolic excursion is a predictor of stroke
and thrombembolism in patients with hypertrophic cardiomyopathy – a
cardiovascular magnetic resonance imaging study

T. Papavassiliu1,2; R. Sandberg1; R. Schimpf1,2; SO. Schoenberg3; M. Borggrefe1,2;
C. Doesch1,2

11st Department of Medicine Cardiology, University Medical Center Mannheim, Medical
Faculty Mannheim, University of Heidelberg, Germany; 2DZHK (German Centre for
Cardiovascular Resarch) partner site Mannheim, Germany; 3Institute of Clinical Radiology
and Nuclear Medicine, University Medical Center Mannheim, Medical Faculty Mannheim,
University of Heidelberg, Germany

Objectives: Hypertrophic cardiomyopathy (HCM) is a complex genetic heart disease.
Thrombembolic complications and stroke are known complications in HCM. We
sought to assess the clinical and cardiovascular magnetic resonance (CMR) characteris-
tics of patients with HCM suffering from thrombembolic events and analyzed the predic-
tors of these unfavorable outcomes.
Methods: A total of 121 consecutive patients with HCM were enrolled and underwent late
gadolinium enhanced (LGE) CMR.
Results: During the follow-up of 5.5+3.3 years, the clinical endpoint of systemic embol-
ism, ischemic stroke or transient ischemic attack occurred in 15 (12%). Of the 15 patients
with thromboembolic events, 7 (47%) were women. The incidence of severe symptoms
(NYHA III/IV) (13 [87%] vs 47 [44%], p ¼ 0.002) as well as atrial fibrillation (10 [67%] vs
37 [35%], p ¼ 0.02) was more prevalent and the CHA2DS2-VASc (3.1+1.6 vs 2.4+
1.0, p ¼ 0.03) higher in patients with HCM suffering from thromboembolic complications.
Among patients who suffered from a thromboembolic endpoint, septal MAPSE was sig-
nificantly lower (0.7+0.2 vs 1.0+0.4, p ¼ 0.002), the minimal left atrial (LA) volume
was significantly elevated (100.1+51.1 vs 65.3+58.5, p ¼ 0.03) and the LA ejection
fraction was significantly reduced (26.0+15.8% vs 38.2+15.5%, p ¼ 0.005). The
other CMR parameter (left and right ventricular ejection fraction, volumes and dimensions
aswell as the extent of fibrosis determinedby LGE)were notsignificantly differentbetween
patients with thromboembolic events and event-free patients. Univariate analysis
revealed only for septal MAPSE (RR 0.11 [0.01-0.91], p ¼ 0.04) a statistically significant
relationship with the clinical endpoint.
Conclusions: Thrombembolic complications showed a prevalence of 12%. These com-
plications were more common in women, patients with atrial fibrillation and more severe
symptoms as well as in those patients with HCM and a higher CHA2DS2-VASc score.
Furthermore, the thromboembolic endpoint occurred significantly more often in patients
with a lower LA ejection fraction, a higher LA minimal volume and a reduced septal
MAPSE. Septal MAPSE was the only significant risk factor for thromboembolic complica-
tions in patients with HCM and might therefore be an important early risk marker.

1195 (pp62)
Late gadolinium enhancement in patients meeting cardiovascular magnetic
resonance (CMR) criteria for left ventricular non-compaction and its relation to
disease severity

SKA. Khan; SS. Tamin; LK. Tan; S. Joshi
National Heart Institute, 145, Jalan Tun Razak, 50400 Kuala Lumpur

Objective: Late gadolinium enhancement (LGE) is identified frequently in left ventricular
non-compaction (LVNC) but its relationship to disease severity is not yet clear. The
purpose of this study is to describe the frequency and distribution of LGE in patients
meeting CMR criteria forLVNC, and to evaluate its relationship to clinical status and LVsys-
tolic function.
Methods: The CMR database of our institution was searched for all patients with a first
diagnosis of LVNC using CMR criteria from January 2010 until December 2013. The
CMR scans of 42 patients (67% males; mean age, 48+14 years) were retrospectively
evaluated. CMR assessment included both functional and tissue characteristic
imaging. The LGE images were analyzed using a 17-segment cardiac model.
Results: Mean number of non-compacted segments per patient was 4.4+1.7 and the
non-compacted (NC) to compacted (C) ratio was 4.0+1.0. Non-compaction was most
commonly noted in the apical segments in all patients, mostly involving the lateral left ven-
tricular wall. LGE was present in 70% of patients, involving the ventricular septum in 56% of
the patients. A total of 97 segments were positive for LGE, 11% sub-endocardial, 46% mid-
myocardial and 42% transmural. In LGE positive patients there was a mean of 4.1 NC seg-
ments compared to 4.8 segments in the LGE negative (p ¼ 0.16). There were more LGE
positive patients in NYHA 3-4 (88%) versus NYHA 1-2 (62%) however this did not achieve
statistical significance (p ¼ 0.09). In patients with left ventricular ejection fraction (LVEF)
≤30%, 81% were LGE positive compared to 53% in those with LVEF . 30% (p ¼ 0.08).
Similarly, LGE was more prevalent and extensive in patients with LVEF ,30% (mean
2.85 segments) compared to patients with LVEF ≥30% (1.60 segments, p ¼ 0.11).
Conclusions: In patients meeting CMR criteria for LVNC, LGE distribution was heteroge-
neous. There was a trend towards worse functional class and lower LVEF in LGE positive
patients although it did not achieve statistical significance.
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1196 (pp63)
Impact of the new task force criteria of Arrhythmogenic Right Ventricular
Cardiomyopathy on Its Prevalence by CMR Criteria

SKA. Khan; SA. Memon; SS. Tamin; LK. Tan; S. Joshi
National Heart Institute 145, Jalan Tun Razak, 50400 Kuala Lumpur

Objective: Arrhythmogenic right ventricular cardiomyopathy (ARVC) is an inherited car-
diomyopathy that can lead to sudden cardiac death. The diagnostic criterion has recently
been revised to include, amongst others, new cardiovascular magnetic resonance (CMR)
criteria to improve the diagnostic sensitivity. The implications of this revision on local clin-
ical decision making are unknown.The purpose of our study was to assess and compare
the clinical impact of Original1994 Task Force Criteria (OTF) to the Revised 2010 Task
Force Criteria (RTF) on the prevalence of ARVC criteria though the use CMR at our center.
Methods: We retrospectively evaluated the CMR scans of 106 patients (mean age 40+
14, 54% male), referred for clinical suspicion of ARVC between 2011 and 2013, and deter-
mined the presence or absence of major and minor CMR criteria using the Original and the
Revised Task Force Criteria.
Results: Applying the OTF, 26 patients (25%) hadat least onemajor criterion present com-
pared to 17 patients (16%) with the RTF (p ¼ 0.17). Ten (9%) patients with major OTF cri-
teria did not meet any of the RTF criteria, major or minor. Using the OTF, 14 patients (13%)
had at least 1 minor criterion versus 3 patients (3%, p ¼ 0.009) with the RTF. Using the OTF,
28 patients had CMR criteria for ARVC present: 15 (14%) patients met the full criteria and
had definite ARVC, 5 (5%) had borderline, and 8 (8%) had possible ARVC. Using the RTF,
17 patients had CMR criteria for ARVC present: 12 (11%) patients had definite, 1(1%) had
borderline, and 4(4%) had possible ARVC. Therefore, upon reclassification with the RTF,
11 of these 28 patients did not meet any CMR criteria for ARVC (p ¼ 0.09).
Conclusions: In our experience, the revision of the ARVC task force imaging criteria
reduced the overall prevalence of major and minor criteria. However, apart from the
minor criteria, this reduction was not statistically significant. Further studies are required
using histopathology as a gold standard.

1199 (pp64)
Utility of Cardiovascular Magnetic Resonance for Cardiac Structural
Abnormalities Detection in Patients Presenting with Ventricular Arrhythmia
and Normal Echocardiography

T. Tangcharoen; W. Prasertkulchai; S. Yamwong; P. Sritara
Division of Cardiology, Department of Internal Medicine, Faculty of Medicine, Ramathibodi
hospital, Mahidol University, Bangkok Thailand

Objective: To evaluate whether cardiovascular magnetic resonance imaging (MRI) pro-
vides additional information for cardiac structural abnormalities in patients presenting
with ventricular arrhythmia and normal echocardiography findings.
Methods: Patients who presented with ventricular arrhythmia, either premature ventricu-
lar complex (PVC), ventricular tachycardia (VT), palpitation or syncope from suspected
ventricular arrhythmia were recruited. All of the patients had normal echocardiography
reports. Cardiac MRI was performed under 1.5 T magnetic resonance scanner (Philips
Achieva release 3.2).Resting ventricular systolic function wasacquiredusing steady-state

free precession sequence in short-axis and axial view. All patients were given either
Gadopentetate dimeglumine or Gadobenate demeglumine (total 0.2 mmol/kg) for late
gadolinium enhancement sequence. Images were analyzed using Extended MR Work-
Space release 2.6. Impaired left and right ventricular function was defined as left ventricu-
lar ejection fraction (LVEF) and right ventricular ejection fraction (RVEF) less than 50% and
40% respectively. Wall motion abnormalities were observed in both ventricles. Arrhythmo-
genic right ventricular dysplasia (ARVD) was diagnosed using a modified ARVD/C task-
force criteria. Myocardial scar was defined as hyper-enhanced area within myocardium.
Statistical analysis was done by SPSS.
Results: Total 75 patients were included (age 44 + 16; male 45.3%; 41 patients with PVC,
15 patients with VT, 9 patients with syncope, 10 patients with palpitation). 11 patients
(14.7%) had cardiac structural abnormalities detected by cardiac MRI. ARVD is the
most common abnormal findings (7 patients fulfilled 1 major criteria and 1 patients fulfilled
1 minor criteria) whereas 4 patients had non-ischemic myocardial enhancement. Among
the arrhythmic problems, 7 from 15 patients (46.7%) who presented with VT had cardiac
abnormalitiesdetected byMRIwhereas 2 from41patients (4.9%) whopresented with PVC
had cardiac abnormalities.
Conclusions: Despite of normal echocardiography, cardiac MRI provides relevant add-
itional cardiac abnormalities information especially in patients who presented with ven-
tricular tachycardia.

1210 (pp66)
Native T1 and T2 values by cardiovascular magnetic resonance imaging in
patients with systemic inflammatory conditions

R. Hinojar; L. Foote; E. Arroyo Ucar; N. Binti Ngah; DD. Cruz; B. Schnackenburg;
D. Higgins; T. Schaeffter; E. Nagel; VO. Puntmann
King’s College London, Cardiovascular Division, St. Thomas’ Hospital, London, United
Kingdom

Purpose: Patients with systemic inflammatory diseases (SID) are at risk of heart failure
due to sustained systemic inflammation leading to diffuse myocardial injury and left ven-
tricular remodelling. Because native T1 and T2 values are raised in the presence of diffuse
fibrosis and edema, T1 and T2 mapping by cardiac magnetic resonance (CMR) are emer-
ging as potential tools to assess diffuse myocardial involvement. In this study, we exam-
ined native T1 and T2 values in patients with SID.
Methods: 79 patients with a clinical diagnosis of SID (systemic lupus erythematosus
(SLE, n ¼ 46), rheumatoid arthritis (RA,n ¼ 17), systemic sclerosis (SS, n ¼ 9) and Wege-
ner’sgranulomatosis (WG, n ¼ 7)underwent CMR study for assessmentof oedema, func-
tion and scar at 3-Tesla scanner. 36 healthy subjects served as controls. Native T1 values
were measured conservatively within septal myocardium of midventricular short-axis slice
(mSAX). T2 values were recorded from T2 maps based on GraSE sequence. We com-
pared regional T2 values between patients and controls, and assessed associations
with native T1 values.
Results: Patients showed impaired global LV systolic function compared to controls
(control vs. SLE vs. RA vs. SS vs. WG, % ¼ 62+5 vs. 54+12 vs. 60+8 vs. 53+8 vs.
56, p ¼ 0.02). The presence of LGE was variable in the groups (SLE: n ¼ 19 (41%); RA:
n ¼ 2 (12%); SS:n ¼ 5(56%); WG: n ¼ 4 (57%), which was of non-ischaemic pattern in
presentation. Edema ratio was raised in all SID. Patients showed higher T1 and T2
values compared to controls (controls vs. SLE vs. RA vs. SS Vs. WG, native T1
(msec):1048+26 vs. 1170+52 vs. 1118+52 vs. 1199+81 vs. 1151+57, p , 0.001
and T2 (msec-average of all segments per mSAX): 48+3 vs. 58+7 vs. 54+5 vs.
53+3 vs. 57+8, p,0.001). Whereas there were no T2 regional variations in controls
(p.0.05 for all segments), patients showed regional differences in T2 values (range of
T2 values within mSAX, maximum vs. minimum (msec): SLE: 61+6 vs 54+8; RA:
58+6 vs. 49+3, SS: 59+3 vs 51+3, p , 0.01). There was a linear relationship
between native T1 and average T2 (r ¼ 0.63, p , 0.001). Quantitative native T1 and T2
values were concordant with edema ratio (r ¼ 0.56 and r ¼ 0.52 respectively, p ,

0.001) and the presence of LGE (r ¼ 0.28 and r ¼ 0.34 respectively, p , 0.01).
Conclusion: We demonstrate that native T1 and T2 values are increased in patients with
systemic inflammation compared to controls. We also demonstrate that T2 values have
regional differences in the presence of diffuse involvement. Native T1 and T2 values
may serve as an early marker of myocardial injury due to diffuse fibrosis and low grade
of edema.

1219 (pp67)
Prevalence and Prognostic Value of Concealed Structural Abnormalities in
Patients with Apparently Idiopathic Ventricular Arrhythmias of Left Versus Right
Ventricular Origin

G. Nucifora; D. Muser; PG. Masci; A. Barison; L. Rebellato; G. Piccoli; E. Daleffe;
D. Zanuttini; D. Facchin; M. Lombardi; A. Proclemer
(1) Cardiothoracic Department, University Hospital “Santa Maria della Misericordia”,
Udine, Italy; (2) Department of Diagnostic Imaging, University Hospital “Santa Maria della
Misericordia”, Udine, Italy; (3) Fondazione CNR/Regione Toscana “Gabriele Monasterio”,
Pisa, Italy

Background: Routine diagnostic work-up occasionally does not identify any abnormality
among patients with monomorphic ventricular arrhythmias of left ventricular origin
(VAs-LV). Aim of the present study was to investigate the value of cardiac magnetic reson-
ance imaging (cMRI) for the diagnostic work-up and prognostication of these patients.
Methods: 46 consecutive patients (65% males, mean age 44+15 years) with mono-
morphic VAs-LV and negative routine diagnostic work-up were included. 74 consecutive
patients (60% males, mean age 40+17 years) with apparently idiopathic monomorphic

Figure 1: a 70 year old man presented with non-sustained VT, normal ventricular function by echo-
cardiography and normal coronary artery but delayed enhancement revealed extensive mid-wall
enhancement in left ventricle.
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VAs of right ventricular origin (VAs-RV) served as control group. Both groups of patients
were referred to cardiac MRI to assess LV and RV function, myocardial fatty replacement,
myocardial edema and necrosis/fibrosis. Patients were followed-up for 23+20 months.
The outcome event was an arrhythmic composite end-point of sudden cardiac death
(SCD) or nonfatal episode of ventricular fibrillation or sustained ventricular tachycardia re-
quiring external cardioversion or appropriate intracardiac defibrillator therapy.
Results: The 2 groups of patients did not differ in age (p¼ 0.14) and gender (p ¼ 0.57). No
significant difference was observed between patients with VAs-LV and VAs-RV regarding
biventricular volumes and systolic function (LVEDVi 79+19 ml/m2 vs. 74+12 ml/m2, p ¼
0.16; LVEF 65+10% vs. 66+7%, p¼ 0.84; RVEDVi 70+15 ml/m2 vs. 71+13 ml/m2;
p¼ 0.77; RVEF 70+7% vs. 69+7%, p¼ 0.42) . Cardiac MRI demonstrated myocardial
structural abnormalities in 19 (41%) patients with VAs-LV vs. 4 (5%) patients with VAs-RV
(p , 0.001). At multivariate analysis, age ≥40 years (OR ¼ 6.1; p¼ 0.021), male gender
(OR ¼ 9.5; p¼ 0.014), family history of sudden cardiac death and/or cardiomyopathy
(OR ¼ 4.1; p ¼ 0.050) and VAs with right bundle branch block morphology and superior
QRSaxisweresignificantlyandindependentlyrelatedtothepresenceofmyocardialstructural
abnormalities.Theoutcome event occurred in 9patients;myocardial structural abnormalities
on cMRI were significantly and independently related to the outcome event (HR 28.9; p¼
0.002).
Conclusions: Myocardial structural changes are detected by cMRI in a non-negligible
proportion of patients with apparently idiopathic monomorphic VAs-LV and are asso-
ciated with worse outcome. Cardiac MRI should be implemented in the routine diagnostic
work-up of these patients, to better characterize the pathogenic substrate of VAs and tailor
specific therapy.

1228 (pp68)
Correlation of electrocardiographic changes and late gadolinium enhancement
detected by cardiac magnetic resonance imaging in patients with acute
myocarditis

F. Melão; M. Paiva; T. Pinho; E. Martins; M. Vasconcelos; A. Madureira; F. Macedo;
I. Ramos; MJ. Maciel
Cardiology Department, Centro Hospitalar São João

Introduction: Acute myocarditis (MC) may occasionally have an infarct-like presentation.
We aimed to assess the relationship between electrocardiographic (ECG) findings and
late gadolinium enhancement (LGE) evaluated by cardiac magnetic resonance (CMR)
in such patients (pts).
Methods: We retrospectively reviewed 72 pts who were admitted with diagnoses of MC
between 2007 and 2013 at our institution. CMR was performed during hospitalization
for MC diagnosis. ST elevation (STE) in mm was registered in every ECG lead. In every
myocardial segment the presence of LGE was registered.
Results: The mean age of pts was 33+10 years and 56 (78%) of pts were males. STE was
found in 65% of the patients, with the inferolateral region being the most frequently
affected (45%). CMR showed LGE in 92% of pts. Topographic agreement between the
inferolateral localization of STE and LGE was 68% (k ¼ 0.41, p ¼ 0.01).
Conclusion:Analysisof thesiteofSTEunderestimates theextentofmyocardial injuryamong
pts with infarct-likeMC.Therewasa correlationbetween the localizationofSTEandLGE only
in the inferolateral localization. LGE localization based on the STE localization cannot be in-
ferred, neither vice versa in another localization different from the inferolateral.

1267 (pp69)
Cardiac magnetic resonance imaging insystemic sclerosis: correlationsbetween
morphological and functional parameters

L. Agoston-Coldea1,3; Z. Marjanovic2; S. Hadj Khelifa2; N. Kachenoura1; S. Lupu3;
G. Soulat1; D. Farge-Bancel2; E. Mousseaux1

1Department of Cardiovascular Imaging, Hôpital Européen Georges Pompidou,
Assistance Publique Hôpitaux de Paris, France; Institut National de la Santé et de la
Recherche Médicale UMR 970, Université René Descartes, Paris V, France; 2Department
of Internal Medicine and Vascular Disease Unit, Saint-Louis Hospital, Assistance Publique
Hôpitaux de Paris, France; 3Department of Medical Sciences, Iuliu Hatieganu University of
Medicine and Pharmacy, Cluj-Napoca, Romania

Background: Cardiac impairment in systemic sclerosis (SSc) is often clinically silent until
the late stages of the disease and is associated with a poor prognosis. Cardiac magnetic
resonance imaging (CMRI) may be a reliable method for diagnosing heart disease before
symptom onset, thusly improving prognosis.
Aims: In this study, we sought to identify myocardial abnormalities in SSc patients using
CMRI and to determine whether late gadolinium enhancement cardiac magnetic reson-
ance imaging (LGE-CMRI) is an independent predictor of cardiovascular events.
Methods: Fifty-eight consecutive patients (35 women and 24 men, mean age 49+13
years) with SScs were included in the study and compared with fifty-eight healthy volun-
teers with similar demographic characteristics. All patients underwent standard clinical
and CMRI evaluation to obtain morphological and functional parameters in order to
assess the presence, localization and pattern of LGE-CMRI.
Results: 44 (75%) patients with SSc had at least one CMRI abnormality, such as
LGE-CMRI (29.3%), valvular anomalies (46.5%) or pericardial abnormalities (48.2%).
Left and right ventricle ejection fractions were considerably lower in test group patients
(p ¼ 0.003 and p , 0.001, respectively), as was the tricuspid annular plane systolic excur-
sion (p , 0.001). The LGE-CMRI was obvious in 17 SSc patients, particularly in the left
ventricle (15 patients) and was associated with larger left ventricle volumes and poorer
ejection fraction. During a 60-month median follow-up, 19% (11 patients) of SSc patients
experienced an adverse outcome (p ¼ 0.02 for Kaplan-Meier survival curves). The

presence of right atrium enlargement yielded a hazard ratio of 5.0 for all cardiovascular
events (p ¼ 0.007 for Kaplan-Meier survival curves).
Conclusions: CMRI is a useful technique for identifying cardiac abnormalities in SSc
patients without cardiovascular symptoms. LGE-CMRI and right atrium dilatation in SSc
patients strongly predicts adverse cardiac outcomes. The role of LGE-CMR for risk strati-
fication in SSc patients requires further investigation.

1270 (pp70)
Restrictive cardiomyopathy versus constrictive pericarditis: Challenges of CMR
diagnosis

I. Ben Yaacoub-Kzadri; S. Harguem; R. Bennaceur; A. Ben Miled; N. Mnif
Radiology department, Charles Nicolle Hospital, Tunis - TUNISIA

Objectives: The differentiation of chronic constrictive pericarditis (CCP) from restrictive
cardiomyopathy (RCM) is often difficult. The aim of this study is to determine the clinical
utility of CMR for distinguishing both these disorders.
Methods: This is a retrospective study of 16 patients investigated for clinical suspicion of
RCM (n ¼ 9), CCP (n ¼ 4) or clinical and ultrasonography features that does not allow a
diagnostic orientation in favor of CPC or RCM (n ¼ 3). Clinical history and ultrasonog-
raphy features were reviewed for all patients. CMR was performed on 1.5 Tscanner with
retrospective cardiac gating. Bright blood Cine bSSFPand late Gadolinium enhancement
(LGE) sequences were performed in all patients. Dark blood sequences were only per-
formed in 11 patients with T2 (n ¼ 8) and T1 (n ¼ 6). All MR examinations were reviewed
for kinetic, pericardial and LGE anomalies.
Results: Anomalies of cardiac kinetic (n¼ 12) associated with features of severe diastolic
dysfunction (n¼ 7) and ventricular interdependence (n¼ 6) were found. Left ventricular
hypertrophy was found in 3 patients. Pericardial effusion (n ¼ 11) with pericardial thickening
(n¼ 3) were noticed. Non ischemic myocardial LGE was found in 4 patients, with typical fea-
tures of amyloidosis in one. The final diagnosis was CCP in 2 patients, RCM in 6 patients, a
mixed CCP with RCM in 2 patients. In 5 patients, neither CCP nor RCM was retained and in
one patient CMR was inconclusive but rather more in favor of the diagnosis of CCP.
Conclusion: Differential diagnosis of CCP versus RCM is one of the most complicated
diagnostic problems in cardiology practice. In addition of clinical suspicion, ultrasonog-
raphy and hemodynamic findings, MRI can provide arguments in favor of a diagnosis
and sometimes even completely redirect the diagnostic suspicion thanks to its ability to
explore the heart muscle and its enhancement.

1277 (pp71)
Atrio-Ventricular block in young and middle aged adults and the diagnotic role of
Cardiac MRI in identifying the underlying aetiology

AG. Dastidar; N. Ahmed; A. Frontera; C. Lawton; D. Augustine; E. McAlindon;
C. Bucciarelli-Ducci
NIHR Cardiovascular Biomedical Research Unit, Bristol Heart Institute, Bristol

Background: Atrio-ventricular (AV) block is a fairly common brady-arrhythmia seen in the
elderly. High-grade AVconductionabnormalitiesareuncommon inyoung ormiddle-aged
adults, but when identified pose a dilemma. Patients are often submitted to pacemaker
(PPM) implantation without further investigation. Approximately 3-5% of all the patients
undergoing pacemaker implantation for AV block are aged 18-55years. The underlying
aetiology influences both the treatment strategies and the prognosis of AV block.
Cardiovascularmagnetic resonance(CMR) has the potential to identify anunderlyingaeti-
ology for AV block.
Aim: To determine the diagnostic role of CMR in young and middle aged adults
(18-55years) with AV block.
Methods: This retrospective observational study was performed at a tertiary centre in the
South-West of England. Data were collected on consecutive AV block patients (18-55yrs)
who were referred for CMR between Sep 2012 to Feb 2014. A comprehensive CMR proto-
col was used (including long and short axis cines, and late gadolinium enhancement).
Each scan was reported by a consultant with .10yrs experience.
Results: We identified 19 patients with AV block (13 male, 6 female) with a mean age of
42.0+11.3years. CMR identified the underlying aetiology in 6/19 (32%) patients (1
dilated cardiomyopathy with septal fibrosis, 1 old myocardial infarction, 1 cardiac sarcoid-
osis, 1 aortic regurgitation, 1 constrictive pericarditis and 1 athlete’s heart). In 13/19
patients (68%) there were no abnormalities detected by CMR. The diagnosis led to a
change in management in each of the 6 patients. In comparison the transthoracic echo-
cardiogram was inconclusive in all the 19 patients.
Conclusion:CMRhas identifiedanunderlyingdiagnosis in1/3ofpatientswithAVblock (sec-
ondary AV block), whilst in 2/3 of the patients CMR was normal suggesting idiopathic AV
block. These findings have implications for appropriate and tailored treatment strategies.

1281 (pp72)
Left ventricular non-compaction cardiomyopathy: insights from cardiac magnetic
resonance imaging

M. Vasconcelos; S. Leite; C. Sousa; T. Pinho; I. Rangel; A. Madureira; I. Ramos; MJ. Maciel
Centro Hospitalar São João, Porto, Portugal

Introduction: Left ventricle non-compaction (LVNC) cardiomyopathy has been consid-
ered as a well-defined individual entity. However recent data reveal a broad spectrum of
clinical and pathophysiological findings. We aimed to study our population of patients
(pts) with LVNC diagnosis based on echocardiographic criteria published by Jenni et al.
Methods: We analyzed 20 pts who performed cardiac magnetic resonance (CMR) at our
institution.
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Results: Themajority of pts were male (60%), with a mean age of 50+8 years. We found 3
cases of preserved LV function (.55%), one of them with LV dilatation. In the total popu-
lation the mean LV telediastolic volume (TDV) was 133+65 ml/m2 and telesystolic
volume (TSV)was 86+58 ml/m2.LVsystolic dysfunction was noted (39+19%), together
with low left atrium ejection fraction (40+18%). Concerning right ventricle (RV) there were
2 cases of systolic dysfunction (mean RVejection fraction 53+8%), but all pts had normal
RV volumes (mean TDV 73+20 ml/m2; mean TSV 35+13 ml/m2). Hypertrabeculation
was confirmed in the entire population, with a mean of 6+2 segments (including
apex). A diastolic ratio of non-compaction /compaction .2.3 was identified in 5+2 seg-
ments with predominance of apical segments (maximum ratio 4.1+0.8 in apical lateral
segment). At mid segments we observed this ratio in 11 pts (55%; ranging from one
segment in 4 pts to three segments in 2 pts), with extension in one case to basal segments.
There was no correlation of number of hypertrabeculated segments with LV volumes or
ejection fraction. Late gadolinium enhancement (LGE) was evaluated in 17 pts. Forty-five
percent of the population had LGE, in 4 cases with an ischemic pattern and the remaining
with mid-wall (3 cases) and subepicardial enhancement (1 case).
Conclusions: Theadvances in cardiovascular imagingcontributes to improved accuracy
in diagnosis of LVNC. However these heterogeneity data demonstrate the need to obtain
more stringent criteria in order to accept this phenotype as a distinct cardiomyopathy.

1135 (pp73)
Early diagnosis of Fabry cardiomyopathy is challenging

S. El ghannudi1,2,3; A. Lefoulon4; E. Noel1; P. Germain1; S. Doutreleau1; MY. Jeung1;
A. Gangi1; C. Roy1

1Departement of cardiovacular radiology, Nouvel Hopital Civil, strasbourg, France;
2Nuclear medecindepartement, Nouvel hôpital Civil, strasbourg, Farnce; 3UMR 7357,
Universite de strasbourg; 4departement of cardiology,NHC, strasbourg

Aim: to determine specific clinical, ECG, echocardiography and cardiac magnetic reson-
ance imaging (CMR) features of fabry disease cardiomyopathy (FCM) in comparison to
FD patients without cardiac involvement (N-FCM).
Methods: we retrospectively included sixty height subjects, thirty-four patients with FD
and thirty-four normal (N) subjects between 2004 and 2013. In this study FCM was consid-
ered present in subjects with left ventricular hypertrophy based on echocardiography
measurement and or the presence of at least two of the following criteria : inverted T
waves, Sa velocity at lateral mitral annulus ,8 m/sec, global longitudinal strain ,18%.
Results: The age was 39 [31.5-54.5] years. Higher ECG conduction abnormalities (44.1%
vs 14.7%, p ¼ 0.02), shorter PR (20.6% vs 0%, p ¼ 0.01), and higher frequency of inverted
T waves (29.4 % vs 0%, p , 0.001) in FD vs N. Higher left ventricular mass (LVM) (187.8
[165.9-213] vs 131 [106.1-158], p , 0.001), diastolic left ventricular diameter (98
[82-110] vs 75.5 [70-81], p ¼ 0.006) and E/Ea (6 [6-7.9] vs 6 [5-6.1], p ¼ 0.02), cardiac
index (3.25 [2.5-4.4] vs 2.72 [2.4-2.9], p ¼ 0.01), left atrium diameter (19 [17.6-21] vs 15
[13.8-18], p , 0.001), diastolic right ventricular diameter (9.4 [7.9-10.2] vs 8.1 [7.2-8.8],
p¼ 0.02) inFD. InFD, there was (70.1%)cardiac (FCM), (55.9%) renal, (61.8%)neurologic-
al, (64.7%) dermatological, (76.5%) ORL, (82.4%) ophthalmologic, (11.8%), pulmonary
involvements. 79.4% was under treatment, duration treatment was 35.2 [9-81] months.
No difference regards treatment between FCM and N-FCM. No difference in cardiovascu-
lar clinical symptoms between FCM and N-FCM. No difference in all organs involvements
between FCM and N-FCM. No difference in ECG features except for inverted T waves
(FCM 5 (20.8%) vs (0%) in N-FCM, p¼ 0.02). Higher echocardiography LVMI (117
[97.7-126.8] vs 86 [65-98], p , 0.001), a lower E wave velocity in FCM as compared to
N-FCM (79 [66.3-92] vs 99 [85.4-105], p¼ 0.02). In FCM, the LVMI was correlated with
age (r ¼ 0.6, p ¼ 0.0015), and inversely correlated to E/A (r ¼ -0.5, p ¼ 0.019). In contrast,
LVMI was not correlated to inverted T waves on ECG (r ¼ 0.17, p ¼ 0.41). In cardiac MRI
myocardial fibrosis was present in 4 (16.6%) in FCM.
Conclusion: The diagnosis of early stage FCM is still challenging. There are no specific
clinical features of FCM. The inverted T waves could be useful in the diagnosis of early
stage of FCM even without the presence of LVH.

1215 (pp74)
Abnormal T2-STIR Magnetic Resonance in Hypertrophic Cardiomyopathy: a
Marker of Advanced Disease and Electric Myocardial Instability

G. Todiere; L. Pisciella; A. Barison; E. Zachara; R. Federica; M. Emdin; GD. Aquaro
Fondazione G.Monasterio CNR-Regione Toscana, Pisa, Italy Cardiologia 2 Azienda
Ospedaliera San Camillo-Forlanini, Rome, Italy

Background: Myocardial hyperintensity at T2-STIR (HyT2) cardiac magnetic resonance
(CMR) imaging was demonstrated in patients with hypertrophic cardiomyopathy (HCM)
and itwasconsidered asign ofacute damage.Theaim of the current studywas to evaluate
the association between HyT2, clinical and CMR parameters, and markers of ventricular
electrical instability.
Methods: Sixty-five patients underwent a thorough clinical examination, 24-hour ECG
recording, and CMR examination including functional evaluation, T2-STIR images and LGE.
Results: HyT2 was detected in 27 patients (42%). Subjects with HyT2 showed greater left
ventricle (LV) mass index (p , 0.001), lower LV ejection fraction (p ¼ 0.05) and a greater
extent of LGE (p , 0.001) than those without. Twenty-two subjects (34%) presented non
sustained ventricular tachycardia (NSVT) at 24-hour ECG recording, 21 (95%) presenting
HyT2. By logistic regression analysis, HyT2 (odds ratio – OR: 165, 11-2455, p , 0.001)
and the percent LGE extent (1.1, 1.0-1.3, p , 0.001) were independent predictors of
NSVT, while the mere presence of LGE was not associated with NSVT occurrence (p
¼0.49). The presence of HyT2 was associated with lower heart rate variability (p ¼
0.006) and an higher arrhythmic risk score (p , 0.001).

Conclusions: In HCM patients, HyT2 at CMR is associated to more advanced disease,
and increased arrhythmic burden.

1134 (pp75)
Whatare thespecificfeaturesofFabycardiomyopathyincomparisonamyloidosis
cardiomyopathy ?

S. El ghannudi1,2,3; A. Lefoulon4; E. Noel1; P. Germain1; S. Doutreleau1; MY. Jeung1;
A. Gangi1; C. Roy1

1Departement of cardiovacular radiology, Nouvel Hopital Civil, strasbourg, France;
2Nuclear medecin departement, Nouvel hôpital Civil, strasbourg, Farnce; 3UMR 7357,
Universite de strasbourg; 4departement of cardiology,NHC, strasbourg

Aim: to determine specific clinical, ECG, echocardiography and cardiac magnetic reson-
ance imaging (CMR) features of fabry disease cardiomyopathy (FCM) in comparison to
amyloisis cardiomyopathy (ACM).
Methods: we retrospectively included forty six patients, twenty-four patients with FCM,
twenty-two with ACM between 2004 and 2013. Detailed demographic, clinical, any
organ involvement, ECG, echocardiogray and CMR features were recorded.
Results: FCM were younger than ACM (41 [34.49-56] vs 76.5 [67-82.1] years, p , 0.0001).
Lower frequency of left ventricular (LV) heart failure in FCM (4.2% vs 86.4%, p , 0.0001) and
lower heart frequency in FCM vs ACM (66 [62-76.1] vs 8 [68.6-85.6] beats/min, p¼ 0.04).
Higherventricularectopicbeats inFCMvsACM(45.8%vs13.6%,p ¼ 0.025).Usingechocar-
diography, Lower LVMI in FCM vs ACM (117 [97.7-126.8], 165 [134-198.6], p¼ 0.0006).
Higher left ventricular ejection fraction (LVEF) and cardiac index in FCM (68.5 [63.7-70]%,
61 [54.1-65.3], p ¼ 0.005, 3.5 [2.1-4.6], 1.65 [1.3-2.23] ml/min/m2, p ¼ 0.02 respectively).
Lower E/Ea in FCM (6 [6-8], 14.5 [11-19.2], p , 0.0001). Higher S wave DTI at lateral mitral
annulus and S wave DTI at lateral tricuspid annulus in FCM vs ACM (10.15 [8-11.7], 5.5
[4-8], p¼ 0.0009), (13.6 [11.8-15.2], 10.25 [9-12.4], p ¼ 0.02) respectively. Lower left
atrium diameter in FCM (20 [18-21], 26 [21-31.6], p¼ 0.002).
No difference in right ventricular systolic function between the groups FCM 46 [38-56] vs
ACM 39.5% [37.9-48.1], p ¼ 0.21) but decreased TAPSE (40.9% vs 0%, p ¼ 0.001) and
higher pulmonary systolic pressure in ACM vs FCM (42.5 [38-45] vs 25 [21-28.2], p ,

0.0001). In MRI, lower myocardial fibrosis (16.7% vs 95.5 %, p , 0.00001) and pericardial
effusion (4.5% vs 28.6% in p ¼ 0.009) in FCM vs ACM.
Conclusion: FCM appears to be less severe than ACM with a lower frequency of heart
failure, regional and global left ventricular dysfunction and lower left ventricular myocar-
dial fibrosis. Furthermore, there is lower regional right ventricular abnormalities in FCM.

1217 (pp76)
Native T1 values discriminate between health and disease in acute and
convalescent stage of disease in clinically suspected myocarditis

RH. Baydes1; EA. Ucar1; L. Foote1; D. Dabir1; I. Mahmoud1; T. Jackson1; T. Schaeffter2;
D. Higgins3; E. Nagel1; VO. Puntmann1

1Cardiovascular Division, King’s College London,St. Thomas’ Hospital, London, United
Kingdom; 2Department of biophysics and medical engineering, King’s College London,
London, UK; 3Philips Healthcare, United Kingdom

Background: Myocarditis is an important cause of cardiac morbidity and mortality. Char-
acterised by a wide spectrum of clinical presentation, detection of disease can be challen-
ging and clinical management pathway uncertain. T1 mapping by cardiovascular
magnetic resonance (CMR) may reflect evolution of disease and support clinical diagno-
sis independently of the stage of disease.

Methodsandresults: Patientswith clinical diagnosisof viral myocarditis (n ¼ 165)under-
went CMR (1.5 and 3 Tesla) for T2 imaging, late gadolinium enhancement (LGE) and T1
mapping prior to and .20 minutes after administration of 0.2 mmol/kg of gadobutrol.
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Compared to controls (n ¼ 40), T1-indices were increased in patients with acute symp-
toms (n ¼ 61) and in convalescence (n ¼ 67). A cohort of patients (n ¼ 37) underwent
serial scans (acute presentation and convalescence) and showed similar values to the
two groups of independent subjects at respective stages. Native T1 can discriminate
between health and disease independently of the stage of disease as well as between
the two stages of myocarditis. Using predefined cut-off values for normal ranges, acute
myocarditis was independently discriminated by native T1. The convalescent stage
was best defined by a combination of LGE and native T1 (figure 1). In the present
dataset, acute myocarditis was identified using 5SD above normal range. The convales-
cent stage was identified by either positive native T1 (.2SD) and/or presence of LGE. T1
native values showed gradual reduction of values over the course of the disease (figure2).
Conclusions: Native T1 can reliably discriminate between health and disease when myo-
carditis is clinically suspected. Based on our findings, we propose a novel algorithm for
diagnosis of myocarditis irrespective of the clinical disease stage.

1225 (pp77)
Epidemiology, managementand outcome in acute myocarditis:single experience
in a tertiary center

F. Melão; M. Paiva; T. Pinho; E. Martins; M. Vasconcelos; A. Madureira; F. Macedo;
I. Ramos; MJ. Maciel
Cardiology Department, Centro Hospitalar São João

Introduction: The true incidence of acute myocarditis (MC) is unknown. Most patients will
recover without sequelae, but a subset of patients will progress to chronic inflammatory
and dilated cardiomyopathy. To better understand the clinical features and outcome of
MC, we analysed the data of consecutive MC pts admitted to our department.

Methods: We retrospectively reviewed 72 pts who were admitted with diagnoses of MC
between 2007 and 2013 at our institution. Cardiac magnetic resonance (CMR) was per-
formed during hospitalization for MC diagnosis. Medical records were reviewed to abstract
thedemographicdata, clinical presentation, evaluation, treatment, and follow-upoutcomes.
Results: The mean age of pts was 33+10 years and 56 (78%) of pts were males. 69% of
pts had a short viral prodrome. Acute chest pain was the main inaugural symptom (92%)
and fever at admission was detected in 44 (71%). Troponin I elevation was found in all
patients (mean peak level of 22+33ng/ml). Mean BNP, C-reactive protein values at ad-
mission were 176+336 pg/ml and 79+76 mg/dl, respectively. An abnormal ECG was
present in 54 (75%) pts. Moderate to severe left ventricular (LV) systolic dysfunction (ejec-
tion fraction ,45%) was present at admission in 13 pts (18%). CMR wasdisplayed at4+2
days after admission and mean LV systolic function was (59+8%), myocardial oedema
was present in 58% and late gadolinium enhancement (LGE) in 92%. Mean hospitalization
time was 9+5 days. 53 (74%) pts were prescribed on non-steroidal inflammatory drugs
(NSAIDs) during 2+1 weeks after discharge. After a mean follow-up of 3+2years no
deaths occurred and 8 (14%) pts had the second episode of MC: all of them occurred
in the first year (mean 8+3months) of inaugural diagnosis. Only10 pts (of 13) had normal-
ization of LV function.
Inmultivariateanalysis anormalECG(OR14,95%CI1.91-105.2) andpresence ofoedema
in T2 weight imaging (OR 11.48, 95%CI 1.54-87.98) were independent predictors of MC
recurrence. On the oher hand, the only determinat of persistent LV dysfunction was the
LV dysfunction at baseline (OR 1.2; CI 1.12-2.03, p ¼ 0.032).
Conclusion: Despite the favorable outcome, some ptsdo not fully recoverLV function and
others had recurrence of MC. Further studies are needed to evaluate the long-term prog-
nosis for such pts.
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