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217. CARDIAC MAGNETIC RESONANCE CHARACTERIZATION OF

MYOCARDIAL DEFORMATION IN CARDIAC AMYLOIDOSIS: A

COMPARATIVE STUDY
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G MALDONADO 1, V PINEDA 1, R FERNANDEZ 1, L GUTIERREZ 1, G TEIXIDO 1,

M T GONZALEZ-ALLUJAS 1, A EVANGELISTA 1, D GARCIA-DORADO 1, J F

RODRIGUEZ-PALOMARES 1

1Hospital Universitario Vall d’Hebron - Cardiology Department, Barcelona, SPAIN;
2Hospital Universitario Vall d’Hebron - Internal Medicine Department, Barcelona,
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Objectives: The diagnosis of cardiac amyloidosis (CA) is challenging and requires a com-

bination of clinical and imaging findings. Cardiac MR (CMR) with late gadolinium enhance-

ment and echocardiography with the typical longitudinal strain relative apical sparing

pattern constitute the main imaging tools for the diagnosis. It was our purpose to character-

ize the regional pattern of CMR myocardial deformation in CA.

Methods: Thirty patients with established CA were studied with a 1,5T CMR. Routine b-

SSFP cine sequences from 3 long-axis and a stack of short-axis slices were acquired and

analyzed with Tissue Tracking software (CVI42, Circle Cardiovascular Imaging Inc.) for

peak systolic longitudinal (LS), circumferential (CS) and radial (RS) strain for each of the 16

segments of the AHA-myocardial segmentation model and were then grouped into three

regions: basal (segments 1 - 6), mid (7 - 12) and apical (13 - 16). Regional strain analysis

was compared with 30 healthy volunteers (HV) and 30 patients with established hyper-

trophic cardiomyopathy (HCM).

Results: Patients with CA had a significantly higher mean age and left ventricular mass

while ejection fraction was lower when compared to HCM and HV. Global RS, CS and LS

were also significantly lower in CA. Analysis of the regional pattern of myocardial deform-

ation showed significantly worse strain values at the basal and mid levels in CA when com-

pared to HV and HCM (Table). On the other hand, apical strain values were significantly

better in CA when compared to HCM. CA patients presented a significantly higher base-to-

apex gradient of all deformation parameters when compared to HV while HCM presented

an inverted gradient pattern (Figure - example of CA: left, segmental LS at basal, mid and

apical regions; right: RS bull’s eye).

Conclusion: Global longitudinal, circumferential and radial strain values are significantly

reduced in CA patients when compared to HCM and HV. Regional analysis revealed a

higher base-to-apex gradient of all these deformation parameters in CA and a pattern sug-

gestive of relative apical sparing which is similar to the one obtained with echocardiography

strain analysis.

218. AGE- AND GENDER-SPECIFIC CHARACTERISTICS AND

PROGNOSTIC FACTORS OF HYPERTHROPHIC CARDIOMYOPATHY

USING CARDIAC MAGNETIC RESONANCE
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Objectives: The various morphological and clinical appearances of hypertrophic cardio-

myopathy (HCM) can cause diagnostic difficulties. The aim of our study was to investigate

age- and gender-specific differences and the characteristics and prognostic value of car-

diac magnetic resonance imaging (CMR) in patients with HCM.

Methods: Between 2010 and 2015 CMR examination was performed on 329 patients with

the suspicion of HCM. CMR confirmed the diagnosis of HCM in 152 adults (89 m;

47.6613.7 y) and 24 children (17 male; 11.863.0 y). Using cine short-axis images we eval-

uated left ventricular ejection fraction (EF), end-diastolic (EDVi) and end-systolic volume in-

dices (ESVi), stroke volume index (SVi), mass index (LVMi) and maximal end-diastolic wall

thickness (EDWT). Myocardial fibrosis was quantified on delayed contrast enhancement

images. During the clinical follow-up adverse cardiac events (ACE) were recorded:

cardiovascular hospitalization or mortality, appropriate implantable cardioverter defibrillator

(ICD) therapy or sudden cardiac death (SCD).

Results: Male patients compared with female had higher ESVi (34.869.8 vs 29.467.9 ml/

m2), EDVi (92.8617.2 vs. 80.9613.2ml/m2), SVi (59.2610.6 vs 51.569.4ml/m2) and

LVMi (98.9633.0 vs 79.3623.0 g/m2) (p< 0.001), but there was no difference in EF,

EDWT and amount of fibrosis. The amount of fibrosis correlated positively with LVM and

EDWT (p< 0.001), and negatively with EF (p< 0.05).

In 16 male patients with apical HCM morphology LVMi (83.5613.7 vs 102.2635.0 g/m2,

p< 0.05) and EDWT (17.462.8 vs 23.565.4mm, p< 0.001) were lower compared to the

other male HCM patients. Obstructive form (n¼ 20) had higher EDVi and EDWT

(p< 0.05).

During clinical follow-up (12166449 days) the incidence of ACE were higher in HOCM pa-

tients compared to the non-obstructive form (p< 0.05).

Conclusion: While age, LVMi and EDVi combined had an effect on the incidence of ACE,

age and LVMi had an effect on the SCD and appropriate ICD therapy. The risk of SCD and

appropriate ICD therapy was increased by the onset of HCM at lower age. Increased LVMi

correlated both with the incidence of ACE and SCD or appropriate ICD therapy.

HCM seems to be characterized by gender-specific differences and CMR may have an es-

sential role in complex risk stratification.

219. RIGHT VENTRICULAR FRACTIONAL AREA CHANGES

CALCULATED VIA CMRI MAY DIFFERENTIATE DEFINITE FROM

BORDERLINE ARVC

A SUSTAR 1, S KOVACIC 2, I ZUZA 2, D JAVORAN 2, D MILETIC 2, A RUZIC 1,

D ZAGAR 3, L ZAPUTOVIC 1
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Objectives: Evaluation of right ventricular morphology and function via cardiac magnetic

resonance imaging (CMRI) is essential for establishing the diagnosis of arrhythmogenic

right ventricular cardiomyopathy (ARVC). Using the major and minor Revised Task Force

Criteria scoring system, we can differentiate between definite, borderline and possible

ARVC. In conjunction with ejection fraction (EF) and right ventricular (RV) volume meas-

urements, RV fraction area change (RVFAC) is a valuable additional method for assessing

RV function. The aim of this study was to evaluate whether RVFAC calculated via CMRI

may differentiate between definite ARVC and borderline ARVC.
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Methods: 14 patients with suspected ARVC underwent CMRI performed with a 1.5 T

MR system (Magnetom Avanto, Siemens). The 4-chamber and short axis cardiac

views were obtained using cine imaging. A stack of short axis cine imaging slices was

acquired from the RV base to the apex. For RV EF (RVEF) calculation, the end systolic

and end diastolic areas were manually traced in the short axis. The RV end-diastolic

area (RVEDA cm2) and RV end-systolic area (cm2) were calculated in the 4-chamber

view, and the RVFAC was calculated via the formula RVFAC ¼ 100 x (RVEDA -RV

end-systolic area)/RVEDA.

Results: Based on the aforementioned Revised Task Force Criteria, the patients were div-

ided into a definite ARVC group (n¼ 7) and a borderline ARVC group (n¼ 7). Compared

with the borderline group, patients with definite ARVC exhibited significantly lower RVEF

(mean 33.4% 6 5.4, 95% CI 29.1–37.8 vs. mean 44.3% 6 5.2, 95% CI 40.0–48.6,

p¼ 0.0023), and lower RVFAC (mean 28.6% 6 5.8, 95% CI 22.8–34.4 vs. mean 44.9 6

8.1, 95% CI 39.1–50.6, p¼ 0.0010). RVFAC was positively correlated with RVEF

(p< 0.00001, r¼ 0.9455).

Conclusion: CMRI is a valuable imaging modality for the assessment of RV function and

confirmation of ARVC diagnoses. Our data suggest that RVFAC measurements can be

useful for differentiating between definite and borderline ARVC, and that together with EF

and RV volume, they should also be taken into account for the assessment of RV function

via CMRI.

220. CONVENTIONAL MARKERS VS CMR IN THE ASSESSMENT OF

SEVERITY OF TAKOTSUBO CARDIOMYOPATHY
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Objectives: Takotsubo cardiomyopathy (TCM) is a unique type of reversible cardiomy-

opathy with significant mortality and morbidity. Myocardial oedema (MO) is a hallmark

of TCM and its extent correlates with the severity of the myocardial damage. Cardiac

magnetic resonance (CMR) can detect and quantify MO with its superior tissue

characterization.

Aim of the study was to compare the conventional markers with the extent of CMR oedema

in patients with TCM.

Methods: In this observational study, performed at a tertiary centre in the South-West of

England, data were collected on consecutive patients who were diagnosed with acute TCM

based on the CMR findings alone. ECG, coronary angiogram, echocardiogram, peak of

troponin were also analysed from the index admission. A comprehensive CMR protocol

was used, including long and short axis cines, T2-STIR, early and late gadolinium enhance-

ment (LGE). Detection and quantification of MO was performed using T2-STIR sequences

(>2 SD above the mean signal intensity of the skeletal muscle) while LGE was considered

>5 SD above the mean signal intensity of remote myocardium. Each scan was reported by

a consultant with>10 years experience.

Results: We identified 16 acute TCM patients (1 male/15 females) with age 69 6 9 years,

mean peak troponin T 727ng/L (normal <14), mean ejection fraction (EF) 51%. The CMR

scan was performed 5.5 6 2.9 days from the admission. 88% of the patients had evidence

of T-wave inversion in> 5 ECG leads and the average QTc was prolonged (490ms). All pa-

tients had CMR evidence of MO and none had LGE. A linear correlation between the extent

of myocardial oedema and the peak troponin levels was observed (R¼ 0.697 p¼ 0.006 –

Figure) while there was no association with QTc prolongation (R¼ -0.183 p¼ 0.568), EF

(R¼ -0.106 p¼ 0.708) and the time interval between presentation and CMR (R¼ -0.103

p¼ 0.716). Moreover, the troponin levels did not correlate with the degree of left ventricular

dysfunction.

Conclusion: Among the conventional markers peak troponin levels correlates well with

the extent of the acute myocardial oedema in patients with TCM and can therefore help in

risk stratification.

221. GENDER DIFFERENCES IN THE DEVELOPMENT OF CMR

ABNORMALITIES AND CARDIAC COMPLICATIONS: A MULTICENTRIC

PROSPECTIVE STUDY IN A COHORT OF SICKLE CELL DISEASE

PATIENTS
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Objectives: No data are available in literature about the relationship between gender and

the development of CMR abnormalities and/or cardiac complications in sickle cell disease

(SCD).

This prospective and multicentre study aimed to assess if there was an association be-

tween gender and risk of cardiac iron overload, heart dysfunction and dilation, left ventricu-

lar (LV) hypertrophy, and myocardial fibrosis, assessed by Cardiovascular Magnetic

Resonance (CMR), and of cardio-vascular complications in sickle cell disease (SCD)

patients.

Methods: We considered 115 SCD patients (58 females, 34.79613.26 years), consecu-

tively enrolled in the Myocardial Iron Overload in Thalassemia (MIOT) Network.

Myocardial iron overload was assessed by the multislice multiecho T2* technique.

Biventricular function parameters and atrial areas were quantified by cine images. Late

gadolinium enhancement (LGE) images were acquired to detect myocardial fibrosis.

Results: Table 1 shows the comparison between sexes in the development of cardiac

outcomes.

Males and fameles showed a similar risk of accumulating cardiac iron, but both patients

with cardiac iron were females.

Compared to females, males showed a significant lower risk of developing LV hypertrophy,

although having a similar risk for biventricular dilation and dysfunction and for myocardial

fibrosis.

No patients with less than 31 years developed LV hypertrophy and age at the CMR was sig-

nificantly higher in patients with LV hypertrophy versus patients without it (41.24675.98

years versus 34.47613.37 years; P¼ 0.003).

We recorded 12 (10.4%) cardiac events: 4 ischemic strokes, 5 arrhythmias (4 supraventric-

ular and 1 ventricular), two pulmonary hypertensions and one pulmonary embolism. No

prospective association was detected between gender and cardiac complications.

Conclusion: In SCD males and females showed a comparable risk in developing cardiac

complications, although compared to females, males showed a significant lower risk of de-

veloping LV hypertrophy. There are no specific guidelines for SCD patients and, as a con-

sequence, the cardiovascular follow-up is conformed to that one of thalassemia patients

(complete cardiac evaluation performed annually for both genders). Our data not support a

different follow up time based on the gender.

222. THE PROGNOSTIC ROLE OF HYPERTRABECULATION BY

CARDIAC MAGNETIC RESONANCE IN THALASSEMIA INTERMEDIA

PATIENTS
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Objectives: Differentiation of left ventricle non-compaction (LVNC) from hypertra-

beculated LV due to a negative heart remodeling in thalassemia intermedia (TI)

can depends on the selected CMR criterion. The recently proposed Piga’s criterion

(NC/C ratio threshold of> 2.5, Am J Haem 2012) seems to have a low specificity.

Anyway, the Piga’s criterion could easily detect a negative heart remodeling in TI

patients.

Our aim was to prospectively assess whether the Piga’s criterion had a prognostic role for

adverse cardiovascular outcomes in TI patients.

Methods: We studied prospectively 168 TI patients (81 males, 38.32611.61 years) en-

rolled in the Myocardial Iron Overload in Thalassemia Network. Standard cine sequences

were acquired and used for the calculation of biventricular function parameters (short-axis)

and for the calculation of the thickness of the non-compacted and the compacted myocar-

dium (three diastolic long-axis views) in all 16 segments. The maximal NC/C ratio was con-

sidered. Late gadolinium enhancement (LGE) images were acquired to detect myocardial

fibrosis.

Results: Eight patients were excluded because a cardiac complication was present at the

first CMR. The baseline mean age of the considered 161 TI patients was 38.32611.61

years and 81 patients were males. The study population was divided into two groups: pa-

tients with Piga’s positive criterion (n¼ 15, 9.31%) and with Piga’s negative criterion

(n¼ 146, 90.68%).

No significant differences were found between the two groups in terms of demographic fea-

tures and CMR parameters.

Mean follow-up time was 57.50621.87 months. Sixteen new cardiac events were re-

corded: 1 heart failure, 10 supraventricular arrhythmias and 5 pulmonary hypertension.

Due to numerical reasons, it was possible to perform a Cox regression analysis only for ar-

rhythmias and cardiac complications globally considered.

Patients with Piga’s positive criterion had a significant higher risk of developing arrhythmias

and cardiac complications (see table).

The Piga’s positive criterion remained a significant prognosticator also in a multivariate

models including previous and resolved events (14 cardiac complications, of which 7

arrhythmias).

Conclusion: A NC/C ratio >2.5 provides prognostic information for patients with TI about

the risk of developing cardiac complications.
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223. TO EVALUATE THE DIAGNOSTIC VALUE OF LATE

ENHANCEMENT IN MULTIPLE MYELOMA WITH CARDIAC AMYLOIDOSIS
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Objectives: Late enhancement (LE) in cardiac magnetic resonance imaging (MRI) is a

characteristic finding in patients with cardiac amyloidosis (CA). We aim to determine the

the diagnostic value of LE in Multiple myeloma patients with CA.

Methods: We conducted a restropective study which selected object being with Multiple mye-

loma and 20 patients suspected of having CA (14 man,6 woman; age range 30-70 years;mean

52.1 years) were include. 1 patient with dilated cardiomyopathy and 4 patient with arrhythmia

were exclude. Remained 15 patient underwent cardiac magnetic resonance imagingand

Ultrasound cardiography .Then MR imaging was performed with a3.0-T system(Prisma;

Siemens, Germany)and applied the steady state free precession short-axis cine-series of the

LV and late gadolinium enhancementseries. Three-dimensional-volumetry was assessedto cal-

culate LV mass and function and the parameters were indexed (i) to body surface area.The

M-mode echocardiogram was processedand acquire LV function.Their blood specimen were

collected for N-terminal pro-natriuretic peptide(NT-proBNP) examination.

Results: Among the 15 cases, 5 cases had various degrees of delayed enhancement(2

cases with renal biopsy-confirmedamyloidosis), of which 3 diffuse,2 case subendocardium,

1 focal myocardial enhancement. There Significantly increased NT-proBNPpg/

ml(18.8� 103 versus 0.6� 103, P¼ 0.000)were found for patients with Late enhancement-

compared with patients without Late enhancement.

No statistically significant differencesin left ventricular ejection fraction(LVEF) measured by

echocardiography(62% versus 56%, P¼ 0.051), LVEF measured by MRI(47% versus 59%,

P¼ 0.073), myocardial mass at end-diastolic (MMi) g/m2(77 versus 65, P¼ 0.419)nor peak

ejection rate(PERi)EVD/sec(2.5 versus 3.2, P¼ 0.256)were found among the two group.

Conclusion: LE seems to be associated with fibrosis due to ischemia of cardiomyocytes by

small vessel amyloid deposition rather than with amyloid deposition in CA with MM, suggesting

that amyloid deposition might be present prior to LE detection in MM patien.CMR has demon-

strated no statistically significant differences in LV mass and function between LE and absence

of LE, which suggests that absence of LE does not rule out(usually early) cardiac amyloidosis.

224. IN THE SEARCH OF NEW LEFT VENTRICULAR NONCOMPACTION
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Objectives: There is still little agreement on the diagnostic criteria of left ventricular noncom-

paction (LVNC). In turn, there is still thorough agreement that the criteria of Jeni referred to

echocardiography and of Petersen regarding cardiac magnetic resonance (CMR) are insuffi-

cient to deal with doubtful diagnosis of LVNC. The aim of the study was to find new CMR pre-

dictors helpful to establish a more accurate and proper diagnosis of LVNC.

Methods: The comprehensive database of CMR images was examined to elicit 35 LVNC

patients (men 43%, aged 48618y) and compare them with the control group of healthy peo-

ple and dilated cardiomyopathy (DCM) patients. The control groups was obtained by ana-

lysis of the results of their CMR and of their history of diseases. The group of 20 people

(men 55%, aged 53617y) with no suspicion of any heart disease was selected. The second

group of 10 individuals (men, aged) with DCM was also selected. All involved individuals

had CMR exam performed on a Philips 3,0T scanner.

Results: Significant difference was observed between LVNC patients and the control group

regarding all investigated left ventricular CMR parameters. In turn, significant difference was

observed between LVNC patients and the DCM group only in some CMR parameters. All

CMR parameters were assessed by a Philips Extended Magnetic Resonance Workspace

cardiac software package. All presented cut-off values were significant (p< 0,001).

Conclusion: The above mentioned cut-off values might be helpful to differentiate between

the LVNC patients and the healthy when the diagnosis is doubtful. The significant differ-

ences between LVNC and DCM patients in relation to left ventricular volumes cast doubt

on the diagnosis of LVNC while the criteria of DCM are satisfied. The cut of value of 30,6g

for papillary and trabecular mass (PTM) and of 31,4% for the ratio of PTM/compacted layer

mass (CLM) are similar to those obtained in our latter scientific report.

225. LATE GADOLINIUM ENHANCEMENT ON CARDIAC MAGNETIC

RESONANCE IS RELATED TO LEFT VENTRICULAR LONGITUDINAL

SYSTOLIC DYSFUNCTION IN NONISCHEMIC CARDIOMYOPATHY
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Objectives: It has been reported that detection of late gadolinium enhancement (LGE) by

cardiac magnetic resonance (CMR) predicts adverse cardiovascular outcomes in patients

with nonischemic cardiomyopathies (NICM). On the other hand, decreased left ventricular

(LV) global longitudinal strain (GLS) by speckle-tracking echocardiography which is index

of longitudinal LV systolic dysfunction, is related to long-term outcome in patients with de-

pressed ejection fraction. Thus, we investigated the relationship between LGE-CMR and

decreased GLS in patients with NICM.

Methods: We studied 41 patients with NICM (age; 59 þ/- 14 years, 32 males) in whom

both gadolinium-enhanced CMR (Intera Achieva, Philips Medical systems) and speckle-

tracking echocardiography (EchoPac, GE Medical systems) were performed. Patients with

arrhythmia, pace-maker, more than moderate valvular lesions were not included in this

study. Presence of LGE was assessed from multiple cross-sections in gadolinium-

enhanced CMR. LV end-diastolic volume (EDV), end-systolic volume (ESV), and ejection

fraction (EF) were calculated from multiple short-axis views in CMR. GLS was evaluated

from 3 apical views by speckle-tracking echocardiography.

Results: LGE-CMR was present in 21 (51%) of 41 patients. GLS was successfully measured

in 32 (78%) of 41 study patients. There were significant difference in EDV, ESV and EF be-

tween the patients with and without LGE-CMR (271þ/- 89 vs 206þ/- 4 8ml, p< 0.05; 216þ/-

83 vs 150 þ/- 49 ml, p< 0.05; 21 þ/- 2 vs 29 þ/- 2%, p< 0.05; respectively). GLS in patients

with LGE was significantly lower compared with that in patients without LGE-CMR (-7.5 þ/-

3.2 vs -10.7þ/- 3.0, p< 0.01). Presence of LGE-CMR had a sensitivity of 68%, a specificity of

82% (AUC 0.75) for decreased LV longitudinal systolic function (GLS > -9%). Patients with

LGE-CMR had increased risk of LV longitudinal systolic dysfunction (odds ratio, 9.6; p< 0.01).

Conclusion: In patients with NICM, lower GLS in cases with LGE-CMR was found com-

pared with patients without LGE-CMR. The present results suggest that LGE-CMR is

related to LV longitudinal systolic dysfunction in NICM.

226. GENDER DIFFERENCES IN PATIENTS WITH LATE

CHEMOTHERAPY-INDUCED CARDIOMYOPATHY BY CARDIOVASCULAR

MAGNETIC RESONANCE

I HARRIES 1, A DASTIDAR 1, A BARITUSSIO 1, E DEGARATE 1, M WILLIAMS 2,

S KESTENBAUM 1, C SEYANI 3, P BRADY 4, J CHAI 4, G RICHARDS 5,

J BRACKEN 5, V NORTH 6, C BUCCIARELLI-DUCCI 1

1CMR Unit, Bristol Heart Institute, Bristol NIHR Cardiovascular Biomedical Research Unit,

University of Bristol, Bristol, UNITED KINGDOM; 2Musgrove Park Hospital, Taunton,

UNITED KINGDOM; 3The Great Western Hospital, Swindon, UNITED KINGDOM;
4Royal United Hospital, Bath, UNITED KINGDOM; 5Gloucestershire Royal Hospital,
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Objectives: Chemotherapy induced cardiomyopathy has significant quality of life and survival

implications for patients treated for cancer. The effect of gender on chemotherapy-induced

cardiomyopathy has not previously been reported. We sought to characterise the gender

related differences in chemotherapy-induced cardiomyopathy using multi-parameteric cardio-

vascular magnetic resonance (CMR) in this retrospective observational study.
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Methods: All CMR scans undertaken at a single tertiary centre over a 6 year period were

consecutively reviewed. After excluding patients with an alternate aetiology for cardiomy-

opathy or impaired left ventricular function prior to chemotherapy, 76 patients (45 female)

who had received chemotherapy and had left or right ventricular systolic impairment were

identified. Cardiac volume, function and mass measurements were corrected for age, gen-

der and body surface area. Comparisons between genders were analysed using unpaired

t-tests with P< 0.05 considered statistically significant.

Results: Men were significantly taller with larger body surface area (BSA); treatment with

radiotherapy was more common among women. Otherwise, baseline demographics, treat-

ment characteristics and follow-up were similar between genders (Table 1).

Left ventricular ejection fraction (39.3613.1 vs 45.5610.2%; P¼ 0.02) and right ventricular

ejection fraction (50.0610.4 vs. 55.768.1%; P¼ 0.01) were significantly lower in men.

Indexed left ventricular end systolic volume (132.6672.7 vs 94.2637.6ml; P¼ 0.01),

indexed right ventricular end diastolic volume (150.8643.6 vs. 119.8631.4ml;

P¼<0.001), indexed right ventricular end systolic volume (38.7619.0ml vs 30.3610.0;

P¼ 0.02) and indexed left ventricular mass (139.9636.4 vs. 104.4627.1; P< 0.001) were

significantly larger in men. The prevalence of late gadolinium enhancement (LGE) was

similar between males and females (35% vs. 20%, respectively; P¼ 0.14).

Conclusion: Male patients have comparably worse late biventricular chemotherapy-

induced cardiomyopathy at mean follow-up of 8.75 years than females despite receiving

similar cancer treatments. These findings require further evaluation in larger, dedicated

studies and if confirmed, could inform bespoke treatment and monitoring strategies for can-

cer patients that take gender differences into account.

227. CARDIAC MAGNETIC RESONANCE (CMR) ASSESSMENT OF

HYPERTROPHIC CARDIOMYOPATHY - AN INDIAN PERSPECTIVE

A GULHANE 1, O AUTI 1, K GA 1, V RAJ 1

1NARAYANA HEALTH CITY, Bangalore, INDIA

Objectives: Evaluation of various features of hypertrophic cardiomyopathy using Cardiac

Magnetic resonance (CMR) Imaging and assess late gadolinium enhancement as a prog-

nostic tool in Indian patients.
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Methods: All CMR studies performed in a tertiary cardiac care center were reviewed be-

tween 1st January 2014 and 20th October 2016. Patients with hypertrophic cardiomyop-

athy (HCM) were selected and reviewed specifically. Scanning was performed on a 1.5

Tesla system.

Results: A total of 104 cases of HCM were performed during this period. The age of the pa-

tients ranged from 1 to 75 years. Minimum LV wall thickness was 13 mm and maximum

was 46mm.

Of the 104 cases, 76% had asymmetric septal hypertrophy, 15% had concentric hypertro-

phy with mass like hypertrophy and mid cavity hypertrophy accounting for 2% each. About

26% of patients also had concomitant RV hypertrophy.

Systolic anterior motion of the mitral leaflet (SAM) was seen in 61% of cases. LVOT ob-

struction was present in 57% of cases. Cavity obliteration was a feature in 67% of cases.

More than two thirds of patients (78%) had Late Gadolinium enhancement (LGE). Patchy

mid myocardial LGE was the most common pattern (57%). Other patterns included: RV in-

sertion point LGE, Diffuse LGE, papillary muscles involvement etc.

In our study, all patients with LVEF < 51% showed LGE. About 21% patients with LGE

showed impaired LV systolic function which was statistically significant (p value ¼ 0.01)

(Mid P exact).

Mitral regurgitation was seen in 80% of cases, of which 53% had mild MR.

Conclusion: CMR is a useful one stop tool for complete evaluation of HCM cases. Similar

to the western published literature, Indian patients also have good correlation between

LGE and systolic function. Therefore, LGE can be used as a tool for prognosis.

228. ASSESSMENT OF HEPATIC AND CARDIAC IRON OVERLOAD IN

THALASSEMIA PATIENTS BY MAGNETIC RESONANCE IMAGING: OUR

EXPERIENCE IN ALEXANDRIA UNIVERSITY

S. EL FAWAL 1, D. Emara 1, A. Abdelrahman 2

1Department of Radiology, Faculty of Medicine, Alexandria University, Alexandria,

EGYPT; 2Department of Internal medicine, Faculty of Medicine, Alexandria University,

Alexandria, EGYPT

Objectives: To assess the impact of MRI in assessment of cardiac and hepatic iron over-

load in thalassemia patients.

Methods: The study included 100 patients who are diagnosed with thalassemia and re-

ceive regular blood transfusions.

Methods: All the patients were subjected to:

• Thorough history taking.

• Serum ferritin level.

• MRI: -Multi-echo gradient echo sequences for quantification of hepatic and myocardial

iron overload.

-SSFP sequences for quantification of global left ventricular systolic function.

Results: The vast majority of our patients had evident hepatic iron overload. There was sig-

nificant correlation between hepatic iron content and serum ferritin level. Fifteen out of 100

patients suffered from myocardial iron overload. Five of them had preserved global systolic

function. There was no significant correlation between myocardial iron content with serum

ferritin level. Early myocardial affection was detected while not clinically manifest. Still was

a positive correlation between severity of myocardial iron content and global left ventricular

function.

Conclusion: MRI is a noninvasive tool that detects cardiac and hepatic iron overload. It

can be suitable for patient monitoring and early detection of subclinical myocardial

affection.

229. CARDIOVASCULAR MAGNETIC RESONANCE IN FABRY DISEASE:

DIFFERENT FORMS OF CARDIAC INVOLVEMENT

L DRAGONETTI 1, C RIVAS, M PIETRANI, D PEREZ DE A, E EYHEREMEDY
1Hospital Alem�an, Buenos Aires, ARGENTINA; 2Hospital Alem�an, Buenos Aires,

ARGENTINA; 3Hospital Italiano, Buenos Aires, ARGENTINA; 4Hospital Italiano,

Buenos Aires, ARGENTINA; 5Hospital Alem�an, Buenos Aires, ARGENTINA

Objectives: Fabry disease (FD) is an X-linked genetic disease, resulting from alpha-

galactosidase A deficiency that leads to progressive renal, neurological and cardiac

damage.

LVH is the most prominent feature and is typically concentric, without LVOT (1)

The presence of fibrosis has a key role in the progression of this disease, which has a spe-

cific pattern localized in the inferolateral and basal walls (2) leading arrhythmias, heart fail-

ure and sudden cardiac death.

Objective: Importance of CMR in evaluation of different forms of cardiac involvement in FD

patients

Methods: We retrospectively described CMR features of 88 pts from two tertiary care hos-

pitals in Buenos Aires studied between April 2005 and October 2013. Diagnosis was con-

firmed by enzime activity (males) and genetic testing (females). CMR was performed on a

1.5T Scanner (Avanto) morphology, cine and IR sequences. In order to evaluate LVH and

Myocardial Fibrosis we separated the pts in 4 groups according to sex and age. The age

range considered for young patients was 20 to 40 years old and older than 40 for adults.

Results: The typical cardiac features found in FD patients were identified in 4 patterns:

Pat #1: Represents the classical FD in young women (n¼ 35).The main characteristic was

the absence of LVH and negative LGE. 29/35 p showed normal septum thickness and 26/

35 p were negative for LGE.

Pat #2: FD in young men (n¼ 22). 9/22 p showed a mild LVH with preserved left ventricle

function. Positive LGE was observed in 8/22 p (36%).

Pat #3: FD in adult women (n¼ 19) LVH is observed in 10/19 p. Positive LGE was present

in 7/19 p

Pat #4: FD in adult men (n¼ 12). The main characteristic was the increased of the septum

thickness in all the patients and positive LGE in 7/12 (58%).Typically, older men present

advanced features that lead to complications like arrhythmias and sudden death.

Conclusion: CMR is a useful method for cardiac evaluation and we described the pres-

ence of 4 patterns of cardiac involvement.

These findings confirm the presence of LVH and fibrosis which increases with sex and age.

230. ADDED VALUE OF CARDIAC MAGNETIC RESONANCE IMAGING

IN CLARIFYING ETIOLOGY OF SUDDEN CARDIAC DEATH

I CSECS 1, C CZIMBALMOS 1, L SZABO 1, A TOTH 1, F I SUHAI 1, D BECKER 1,

L GELLER 1, B MERKELY 1, H VAGO 1

1Semmelweis University Heart and Vascular Center, Budapest, HUNGARY

Objectives: The one-year incidence of sudden cardiac death (SCD) is approximately 8.6/

100000 and this condition is responsible for approximately 25-35% of the total cardiovascu-

lar mortality. Despite the routinely performed medical check-up after aborted SCD including

electrocardiogram, echocardiography, coronary angiography, in 50% of the cases the eti-

ology of SCD remains unclear.

Our aim was to investigate the role of cardiac magnetic resonance (CMR) in diagnostic

workup of aborted SCD and the long-term follow-up of our patients.

Methods: During a 7-year period (2010-2016) at the Heart and Vascular Center of the

Semmelweis University we performed CMR in 60 patients (38.4614.3 y, 29 male) after

aborted SCD with normal coronary angiography. Left and right ventricular parameters and

the presence of myocardial scar were assessed. We examined whether CMR changed the

provisional diagnosis.

Results: According to the available documentation the presenting arrhythmias were ven-

tricular fibrillation (n¼ 36), ventricular tachycardia (n¼ 3), ventricular flutter (n¼ 1), non-

specified ventricular arrhythmia (n¼ 15), pulseless electrical activity (n¼ 2) and asystolia

(n¼ 1). Alcohol or drug abuse, just before the SCD were reported in three cases.

CMR proved structural myocardial abnormality in 61.7% of the cases: dilated (DCM n¼ 9),

arrhythmogenic right ventricular cardiomyopathy (ARVC n¼ 3), hypertrophic cardiomyop-

athy (HCM n¼ 2), myocarditis (n¼ 2), acute myocardial infarction (n¼ 2), mitral valve pro-

lapse (n¼ 2), noncompaction cardiomyopathy (n¼ 1), endomyocardial fibrosis (n¼ 1) and

aspecific structural alterations (n¼ 15). The most common cardiomyopathy over 35 years

was DCM, while ARVC occured only under 35 years in our patient population. CMR exam-

ination changed the provisional diagnosis in 51.7% of the patients.

During follow-up (8056320 days) no death occured. Appropriate shock was observed in

38.3% of our patients with implantable cardioverter defibrillator.

Conclusion: CMR provides a robust diagnostic yield in the clarification of the excessively

variable etiology of SCD.

231. THE PRACTICAL CLINICAL UTILITY OF CARDIAC MAGNETIC

RESONANCE IMAGING ON THE DIAGNOSIS AND MANAGEMENT OF

HYPERTROPHIC CARDIOMYOPATHY

L CHAN 1, SA MOHDAR 2, B COWLEY 2, D SIM 1, DJ PENNELL 2, A PANTAZIS 2,

J BAKSI 2, S PRASAD 2

1National Heart Centre Singapore, Singapore, SINGAPORE; 2Royal Brompton

Hospital, London, UNITED KINGDOM

Objectives: Cardiovascular magnetic resonance (CMR) has proven to be invaluable in the

diagnosis of hypertrophic cardiomyopathy (HCM) and is now commonly performed for pa-

tients with HCM. We examined the clinical utility of a strategy utilising CMR alone as the ini-

tial diagnostic modality compared to the conventional approach of echocardiography first

and its impact on management.
Abstract 229 Figure.

ii144 Abstracts

Eur Heart J Cardiovasc Imaging Abstracts Supplement, 2017



Methods: We looked at all known or suspected HCM patients seen consecutively in a single

centre day case inherited cardiomyopathy clinic from March 2013 to March 2016. We se-

lected patients who underwent both CMR and echocardiogram within 30 days and met AHA

criteria for HCM by either method. We compared characteristics between the 2 modalities.

Results: We identified 115 patients (77men, 38 women) over the 3 year period who were

eligible. The mean age at time of scan was 53.5 (615.8) years. 95.7% of patients had the

scans on the same day.

CMR was used as the reference gold standard, and the accuracy of echocardiography to

diagnose HCM was 0.77 (CI 0.69 – 0.84). The most common explanations for a false find-

ing by echocardiography were that of inclusion of the septomarginal bundle and poor

acoustic windows that might have led to inaccurate measurements.

We compared various parameters between the 2 modalities, presented in Tables 1 and

Figure 1.

All the patients were reviewed – 54.8% had no change in diagnosis and management;

21.7% had no change in diagnosis but had a change in management; and the remaining

(23.5%) had a change in both diagnosis and management.

Amongst the 88 patients who were diagnosed on both modalities, CMR changed manage-

ment in 25 patients (28.4%), mainly in terms of medication. There was 1 patient (1.1%) who

was offered an ICD because of extensive fibrosis seen on CMR and a significant family his-

tory of sudden cardiac death.

Conclusion: These findings suggest a stratified imaging approach of CMR as the initial imag-

ing of choice over echocardiography in patients with HCM could offer greater diagnostic utility

and cost-effectiveness per correct diagnosis compared to the current conventional approach.

232. IMPACT OF THE NEW RECOMMENDATIONS FROM THE ESC

WORKING GROUP ON THE DIAGNOSIS OF DILATED CARDIOMYOPATHY

L CHAN 1, SA MOHDAR 2, B COWLEY 2, D SIM 1, DJ PENNELL 2, A PANTAZIS 2,

J BAKSI 2, S PRASAD 2

1National Heart Centre Singapore, Singapore, SINGAPORE; 2Royal Brompton

Hospital, London, UNITED KINGDOM

Objectives: New recommendations from ESC Working Group (WG) on diagnosis of

dilated cardiomyopathy (DCM) aim to identify DCM earlier in patients and their families.

It states that DCM should be considered if there is any left ventricular or biventricular

systolic dysfunction and dilatation. The old diagnostic echocardiography criteria for

DCM are 1) left ventricular end-diastolic diameter (LVEDd) > 117% 2) left ventricular

systolic dysfunction defined by left ventricular ejection fraction (LVEF) < 45% and/or 3)

fractional shortening (FS) < 25%. There are no official cardiovascular magnetic reson-

ance (CMR) criteria reported but most studies have used similar criteria as new ESC

recommendations which requires LVEF to be abnormal. Our aim is to know how many

more patients would be identified with the use of new criteria and if there is any differ-

ence using either modality.

Methods: We examined consecutive known or suspected DCM patients who were

seen in a single centre inherited cardiomyopathy clinic from March 2013 to March

2016. We selected patients who underwent both CMR and echocardiogram within 30

days and satisfied either old or new criteria by either method. 88.6% of EF on echo

were calculated using Biplane method as opposed to visual assessment or 3D and all

were non-contrast. The CMR method used to assess the left ventricle was a summa-

tion of discs method using steady state free precession (SSFP) sequences at 1.5

Tesla.

Results: There were 35 patients (17 men, 18 women) who were eligible. The mean age

was 41.7 (6 17.0) years. 34 patients were diagnosed with DCM while 1 patient who has a

family history of DCM fulfilled criteria for probable DCM.

There were 3 (8.6%) patients with a false positive finding by echocardiography. A review of

these images showed that the suboptimal image quality might have affected the

measurements.

Management of these patients were reviewed and summarised in Table 1.

Conclusion: New ESC WG echocardiography criteria will diagnose more patients with

DCM compared to using previous echocardiography criteria. CMR appears to increase

the diagnostic yield. This was shown to have actual impact on patients’ clinical

management.

233. NORMAL LEFT VENTRICULAR VOLUME AND MASS USING

CARDIOVASCULAR MAGNETIC RESONANCE IN HEALTHY WEST-

AFRICANS AND THE SIGNIFICANCE OF THESE FINDINGS IN THE

CONTEXT OF HYPERTROPHIC CARDIOMYOPATHY

A. BRIODY 1, A. MC DIARMUID 2, D. SADO 1, P BLAND 3, D O’ REGAN 4

1King’s College Hospital, London, UNITED KINGDOM; 2Guy’s and St. Thomas’ NHS

Foundation Trust, London, UNITED KINGDOM; 3City University, London, UNITED

KINGDOM; 4Imperial College, London, UNITED KINGDOM

Objectives: Cardiovascular Magnetic Resonance (CMR) is the gold standard for non-

invasive assessment of ventricular volume, ejection fraction and mass. Currently, the pub-

lished normal ranges for these variables are predominantly for the Caucasian population.

This study sought to establish normal ranges in a cohort of 30 healthy West-African (HWA)

adult volunteers.

Methods: Using dedicated software (cvi 42), the CMR data from a cohort of HWA volun-

teers was analysed to determine age and gender specific normal reference values for left

ventricular (LV) mass and volume. The acquired values for the HWA cohort was compared

to cited normal ranges. The potential clinical significance of the differences was considered

in the context of Hypertrophic Cardiomyopathy (HCM).

Results: Compared to the cited normal ranges, all the absolute left ventricular (LV)

measurements in HWA males were significantly different. The same comparison in fe-

males was also significantly different in all cases with the exception of LV stroke vol-

ume (p¼ 0.976).

When the indexed results for these cohorts are compared, all the LV measurements in both

genders are significantly different with the exception of LVSV in both males and females

(males; p¼ 0.464, females; p¼ 0.066).
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Both HWA males and females had a 35% higher indexed LV mass than that of previ-

ously reported values in the Caucasian subjects. Ejection Fraction (EF) was 20% less

in West African males and 13% less in West African females than normal Caucasian

values.

Conclusion: These ethnic-specific results demonstrate significant differences to those

cited in preceding studies of predominantly Caucasian subjects.

In the context of HCM, these differences could have important consequences in the man-

agement and prognosis of patients, particularly those in the early stages of the disease. In

agreement with the conclusions of other similar papers, the need for large-scale studies to

identify age/gender

234. GENDER-RELATED DIFFERENCES IN MYOCARDIAL

COMPOSITION AND REMODELLING: INSIGHTS FROM

CARDIOVASCULAR MAGNETIC RESONANCE

A BARISON 1, N MARTINI 1, G D AQUARO 1, F AVOGLIERO 1, A CLEMENTE 1,

D DE MARCHI 1, P KEILBERG 1, V POSITANO 1, G TODIERE 1, M EMDIN 1,

L LANDINI 1, D CHIAPPINO 1

1Fondazione Toscana Gabriele Monasterio, Pisa, ITALY

Objectives: Aim of the study was to evaluate gender-related differences of myocardial

composition using native T1-mapping cardiovascular magnetic resonance (CMR) in health

and disease.

Methods: We calculated native myocardial T1 values at 3T in 87 healthy people (mean

age 40618 years, 60 male), 48 patients with myocardial infarction (mean age 59612, 41

male; 17 acute, 31 chronic), 53 patients with nonischaemic cardiomyopathy (mean age

53617, 43 male; 25 hypertrophic, 28 dilated cardiomyopathy), 24 patients with myocarditis

(mean age 41620, 21 male; 11 acute, 13 chronic myocarditis). A midventricular short-

axis slice was acquired with a MOLLI sequence; T1 values were calculated for each of

the 6 segments; segments were also categorized according to presence of hyperinte-

sity on STIR (short-tau inversion recovery)/LGE (late gadolinium enhancement)

images.

Results: In healthy people, native myocardial T1 was significantly increased in

women (1183631 ms) compared to men (1158636 ms, p< 0.001), even after cor-

rection for heart rate (1174629 vs. 1154636 ms, p¼ 0.01). Similarly, native blood-

pool T1 values were higher in women (1765663 ms) than in men (1716660 ms,

p< 0.001).

On the other hand, patients with cardiac diseases presented significantly higher myocardial

T1 values than controls, without significant gender differences (myocardial infarction:

1229654ms in men vs 1243639 ms in women; nonischaemic cardiomyopathy:

1195660ms in men vs 1224645ms in women; myocarditis: 1200664ms in men vs

1175646ms in women; all p¼NS). Even excluding myocardial areas with STIR/LGE

hyperintensity, myocardial T1 values were higher than controls in patients with nonischae-

mic cardiomyopathy (1186655ms, p¼ 0.03), particularly in women (1178655ms in men

vs 1219642ms in women, p¼ 0.03), but also in acute myocardial infarction (1195626,

p< 0.01) and acute myocarditis, (1196669, p¼ 0.03), even if without gender differences

(p¼NS).

Conclusion: In healthy people, native myocardial T1 values were higher in women than in

men, as were bloodpool T1 values. Compared to controls, native myocardial T1 values re-

sulted higher across different pathological conditions, without significant gender differ-

ences. Further studies are needed to confirm gender-related differences in myocardial

remodelling, in health and disease, and whether they may have diagnostic and therapeutic

clinical implications.

235. REGIONAL IMPAIRMENT OF SYSTOLIC STRAIN ACCORDING TO

SEGMENTAL WALLTHICKNESS IN FABRY DISEASE: COMPARISON

WITH OTHER FORMS OF LEFT VENTRICULAR HYPERTROPHY

A CAMPOREALE 1, N COBO GOMEZ 2, F BANDERA 1, G DI GIOVINE 3, F SECCHI 1,

M PIERONI 4, F PIERUZZI 5, P LUSARDI 6, M SPADA 7, M LOMBARDI 1

1Multimodality Cardiac Imaging Section I.R.C.C.S San Donato Hospital, San Donato,

Milano, ITALY; 2Division of Cardiology. Hospital Universitario Nuestra Senora de

Valme, Sevilla, SPAIN; 3Division of Cardiology, Azienda ospedaliera-Universitaria

Maggiore della Carit�a, Eastern Piedmont University, Novara, ITALY; 4Division of

Cardiology, San Donato Hospital, Arezzo, ITALY; 5San Gerardo Hospital, Monza,

ITALY; 6San Giovanni Bosco Hospital, Torino, ITALY; 7Division of Cardiology, Molinette

Hospital, Torino, ITALY

Objectives: Diagnosis of Fabry disease (FD) may be challenging, especially in early

stages, due to unspecific hypertrophyc patterns mimicking other diseases.

Myocardial deformation analysis has been suggested to identify abnormal contrac-

tion in hypertrophyc segments. We sought to assess regional deformation of left

ventricle in FD.

Methods: 29 patients with genetic diagnosis of FD (mean age 43 6 15 years, 13 males)

underwent CMR. Maximum end-diastolic wall thickness (mEDWT) was obtained in short

axis cine-images according to a 16-segment model. Segments (tot 464) were grouped into:

A) mEDWT<11mm (n¼ 373); B) mEDWT 11-15mm (n¼ 68); C) mEDWT >15mm

(n¼ 23). Regional systolic strain data (peak longitudinal, radial and circumferential; Qstrain

software by Medis, Leiden) were analyzed by groups, comparing with sarcomeric hyper-

trophic cardiomyopathy (HCM, n¼ 10) and Cardiac Amyloidosis (CA, n¼ 10).

Results: FD, HCM and CA showed progressive decrease of longitudinal, radial and cir-

cumferential strain according to segment’s thickness categories. Considering regional

deformation parameters, segmental radial strain showed the strongest ability to dis-

criminate among types of myocardial hypertrophy (see figure; radial strain in FD vs

HCM vs CA: Group A 74641 vs 80648 vs 46626, p<.05; Group B 59642 vs 36633

vs 26616, p<.05; Group C 26622 vs 23625 vs 21620). CA patients had the lowest

strain values, irrespective of segment thickness. FD and HCM patients showed similar

strain values for segments with normal thickness, while strain was significantly different

for segments with intermediate thickness (lower in HCM vs FD) and very reduced for

segments of Group C.

Conclusion: Regional strain resulted progressively impaired according to the degree

of myocardial hypertrophy in all considered diseases. Segments with thickness

>15 mm showed very impaired radial strain in all patients. Regional radial strain was

especially able to identify differences above segments of intermediate hypertrophy of

FD, HCM and CA patients. Regional radial strain analysis may have a potential role as

additional tool in differential diagnosis in early stages of cardiomyopathies with hyper-

trophic phenotype.

236. THE ROLE OF LATE GADOLINIUM ENHANCEMENT (LGE)

IN CONTRAST ENHANCED CMRI IN THE DIAGNOSIS OF VARIOUS

MYOCARDIAL DISORDERS AND ITS ROLE IN PROGNOSTIFICATION OF

IDIOPATHIC DCM PATIENTS: A RETROSPECTIVE OBSERVATIONAL

STUDY IN A TERTIARY CARE CENTRE IN SOUTH INDIA

A BALEGADDE 1, R THACHATHODYL 2, V VIJAN, Y SURYAVAMSHI
1AMRITA INSTITUTE OF MEDICAL SCIENCES AND RESEARCH CENTRE, KOCHI,

INDIA; 2AMRITA INSTITUTE OF MEDICAL SCIENCES AND RESEARCH CENTRE,

KOCHI, INDIA

Objectives: 1. To assess the various patterns of late gadolinium enhancement (LGE) in

contrast-enhanced CMRI caused by various myocardial disorders. 2. To compare the late

enhancement pattern caused by myocardial infarction with other myocardial diseases that

are not related to infarction. 3. To assess the role of LGE in prognostification of Idiopathic

DCM patients.

Methods: A total of 600 consecutive contrast-enhanced CMRI studies performed for

different indications were reviewed for left ventricular dysfunction. Late gadolinium en-

hancement patterns were studied after gadopentetate dimeglumine administration.

MRI studies were performed on a 1.5-T scanner using inversion recovery

sequences.The various LGE patterns seen in different myocardial disorders were

studied and also LGE pattern of ischemic infarction scar was compared with those of

nonischemic myocardial Diseases.

Results: Left ventricular dysfunction was found in 308 (51%) patients. Mild LV dysfunc-

tion was found in 105 (34%) patients, Moderate LV dysfunction was found in 77 (25%)

patients and severe LV dysfunction was found in 126 (41%) patients. Among those pa-

tients with LV dysfunction, 93 (30%) patients had some form of cardiomyopathy - 43

had ischemic cardiomyopathy, 16 had idiopathic DCM, 10 had sarcoidosis, 6 each had

HCM, RCM, myocarditis, 3 each had stress cardiomyopathy and peripartum cardiomy-

opathy. In all patients with ischemic cardiomyopathy, LGE included the subendocardial

layer. Other NICM patients without history of myocardial infarction and angiographi-

cally excluded CAD showed different patterns of LGE.

Conclusion: It is one of the very few Indian studies depicting the importance of LGE in

CMP. LGE in ischemic CMP always involves the subendocardial layer, whereas it does

not necessarily do so in other Non ischemic myocardial diseases (p value < 0.001).

Therefore, in the presence of non subendocardial LGE, different non-ischemic myocar-

dial diseases have to be considered. Based on the pattern and localization of LGE in

contrast enhanced MRI various non ischemic myocardial disorders can be diagnosed.

Among patients with Idiopathic DCM, those with the presence of LGE patterns on
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CMRI had higher hospital admission rates as compared to those without LGE patterns

on CMRI . (p value 0.001).

237. HYPERTROPHIC CARDIOMYOPATHY CHARACTERIZED BY

CARDIAC MAGNETIC RESONANCE IMAGING

S AGUIAR ROSA 1, M ANT�ONIO 2, N JALLES TAVARES 2

1Santa Marta Hospital, Cardiology Department, Lisbon, PORTUGAL; 2Centro de

Ressonância Magnética Caselas, Lisbon, PORTUGAL

Objectives: Background: Hypertrophic cardiomyopathy (HCM) is defined by the presence

of asymmetric left-ventricular (LV) hypertrophy that cannot be explained by a cardiac or a

systemic disease. The prevalence in the general population estimated at approximately

1:500. Magnetic resonance imaging (MRI) has emerged as an ideal complement to trans-

thoracic echocardiography, since it provides a detailed characterization of the HCM morph-

ology and presence of fibrosis by detecting late gadolinium enhancement (LGE).

Objective: The aim is to characterize HCM patterns submitted to MRI and identify eventual

predictor of LGE.

Methods: Retrospective analyses of consecutive HCM patients who underwent MRI for

morphologic evaluation, between 2012 and 2015 in a single-centre. Among 103 adult pa-

tients underwent CMR for MCH evaluation, the diagnosis was confirmed in 81 patients,

included in the study. All MRI were performed at a 1.5 Tesla scan, and intravenous gadolin-

ium was administered.

Results: 81 patients were analysed, mean age 59.0613.9 years, 48% males. Hypertrophy

had a septal location in the majority of cases (70.4%) followed by apical involvement

(14.8%). Thirty-four patients presented hypertrophy in more than one wall. LGE was pre-

sented in 63 patients (77.8%), mainly in interventricular septum (45.7%) and anterior wall

(25.9%). LGE patients had significantly lower cardiac index comparing with patient without

LGE (3.460.9 vs 4.361.1 ml/min/m2; p¼ 0.012) and greater hypertrophy (maximum wall

thickness 21.565.6 vs 18.464.2mm; p¼ 0.034). In a multivariate logistic regression lower

cardiac index (OR 0.377; p¼ 0.016) and wall thickness > 20mm (OR 8.947; p¼ 0.024)

were associated with presence of LGE (AUC 0.824).

Conclusion: MRI plays an important role in HMC evaluation. Intramyocardial fibrosis dem-

onstrated by LGE was associated with lower cardiac index and greater hypertrophy.

238. RIGHT VENTRICULAR STRAIN ANALYSIS BY FEATURE

TRACKING IN TETRALOGY OF FALLOTAFTER REPAIR

R OGAWA 1, T KIDO 1, M NAKAMURA 1, T KIDO 1, A KURATA 1, M MIYAGAWA 1,

T MOCHIZUKI 1

1Ehime University Graduate School of Medicine, Toon, JAPAN

Objectives: The decreased right ventricular (RV) function lead to a poor outcome in tetral-

ogy of fallot (TOF) after repair. The purpose of this study was to examine the relationship

between RV function and RV strain by feature tracking (FT) in TOF after repair.

Methods: Fourteen patients were analyzed biventricular function and strain by cine mag-

netic resonance (MR). All cases were performed examination using a 3-Tesla MR scanner

(Philips Achieva). FT was analyzed using Ziostation2 (Ziosoft Inc., Tokyo, Japan). The glo-

bal peak strain of each ventricle was calculated from short-axis slices.

Results: There was a significant correlation between global RV circumferential strain and

RV function (RV end-diastolic volume index [RVEDVI], r¼ -0.69, p< 0.05; RV end-systolic

volume index [RVESVI], r ¼ -0.75, p< 0.05; RV ejection fraction [RVEF], r ¼ -0.54,

p< 0.05). However, there was no significant correlation between global RV radial strain

and RV function (RVEDVI, r¼ 0.35, p¼ 0.22; RVESVI, r¼ 0.20, p¼ 0.50; RVEF, r¼ 0.28,

p¼ 0.33). Regarding the LV function, a significant correlation was seen between LVEF and

global LV circumferential strain (r ¼ -0.56, p< 0.05), while, no significant correlation was

seen between LVEF and global LV radial strain (r¼ -0.02, p¼ 0.95).

Conclusion: This study showed the relationship between circumferential strain and RV

function in TOF after repair.
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239. ASSESSMENT OF MYOCARDIALVIABILITY BY CARDIAC

MAGNETIC RESONANCE DEFORMATION ANALYSIS

F XAVIER VALENTE 1, L GUTIERREZ1, G MALDONADO 1, G GARCIA 1, V PINEDA 1,

R FERNANDEZ 1, L GALIAN 1, G TEIXIDO 1, A SAO-AVILEZ 1, M T GONZALEZ-

ALLUJAS 1, D GARCIA-DORADO 1, A EVANGELISTA 1, J F RODRIGUEZ-

PALOMARES 1

1Hospital Universitario Vall d’Hebron - Cardiology Department, Barcelona, SPAIN

Objectives: Tissue tracking deformation analysis allows cardiac magnetic resonance

(CMR) quantification of segmental myocardial function. It was our purpose to evaluate the

value of strain and strain-rate parameters for prediction of myocardial viability after an acute

myocardial infarction.

Methods: Ninety patients with ST-segment elevation acute myocardial infarction who

underwent successful primary percutaneous revascularization were studied with echo-

cardiography and cardiac magnetic resonance (CMR) within 3-5 days of the event.

Routine SSFP images from 3 long-axis and a stack of short-axis slices were analyzed

with Tissue Tracking software (CVI42, Circle Cardiovascular Imaging Inc.) for peak

systolic longitudinal, circumferential and radial segmental strain and strain-rate.

Segmental wall motion and infarct transmurality with late-gadolinium enhancement

were also analyzed. Segmental function recovery was defined as an improvement of

wall motion score or persistent normokinesia from the basal to the 6-month follow-up

echocardiogram.

Results: Of the 1440 myocardial segments, 70.3% were normokinetic (n¼ 1012),

10.2% were hypokinetic (n¼ 147) and 19.5% were akinetic (n¼ 281). Segments show-

ing persistent normokinesia or functional recovery had significantly better longitudinal,

circumferential and radial strain and strain-rate (Table, p< 0.001 for all parameters).

Radial, circumferential and longitudinal strain values were good predictors of myocar-

dial viability (AUC of 0.832, 0.836 and 0.819 respectively) and presented incremental

value over basal CMR wall motion score (AUC 0.805) and transmural extent of late-

gadolinium enhancement (AUC 0.814). Circumferential strain was the strongest pre-

dictor of myocardial viability with an optimal cut-off value of -13.2% (81% sensitivity and

75% specificity, p< 0.001).

Conclusion: CMR tissue tracking analysis of myocardial strain and strain rate can predict

segmental viability. Circumferential strain was the most accurate parameter (optimal cut-off

value of -13.2%) and showed an incremental value over extent of transmural necrosis.

240. SPLENIC SWITCH OFF IN PATIENTS UNDERGOING STRESS

PERFUSION CMR

U SHEIKH 1, M J LOVELL 1, A J LUDMAN 1, C GIBBS 1, N G BELLENGER 1

1Cardioascular Magnetic Resonance Unit, Royal Devon & Exeter NHS Foundation

Trust, Barrack Road, Exeter EX2 5DW, UK, EXETER, UNITED KINGDOM

Objectives: The sensitivity of adenosine perfusion CMR is reduced by false negative

scans. 50% of false negative result from inadequate pharmacological stress.Splenic perfu-

sion is markedly attenuated with adenosine. Splenic switch-off to detect adenosine under

stress is a novel method.

The objectives of this study were to assess quality of our perfusion scans by:

1. Assessing splenic switch-off and haemodynamic/symptomatic response on current ad-

enosine protocol

3. Comparing with coronary angiography if available

Methods: Retrospective analysis of splenic switch off, haemodynamic response and com-

parative coronary angiography in 100 patients who had Stress CMR carried out between

January 2015-May 2015. Adenosine was administered at a standard dose of 140 micro-

grams/kg/min for at least 4 min prior to perfusion imaging. Dobutamine was administered at

a dose of 10,20,30,40 mcg/kg/min. Splenic switch-off was assessed by visual comparison

between stress and rest images. Adequate haemodynamic response was considered as a

heart rate increase of greater than or equal to 10 bpm and SBP decrease of greater than of

equal to 10mmHg. Appropriate symptomatic response included facial flushing, breathless-

ness and chest tightness.

Results: 97% of patients had Adenosine stress perfusion and 3% had Dobutamine stress

perfusion. Splenic switch-off was present in 95% of patients. Haemodynamic response was

present in 78% of patients. There was positive correlation with coronary angiography in 99%
of cases that had both procedures carried out. The results showed that patients were being

adequately stressed on current protocol of 140 mcg/kg/min Adenosine for 4 minutes.

Conclusion: The results showed that splenic switch off was present in 95% of patients.

Studies have shown that splenic switch off is a good marker for assessing adequate stress

perfusion. Patients are being adequately stressed at 140 micrograms/kg/min of Adenosine.

There was just one false positive based on coronary angiography. In light of this there is no

advantage in increasing the dose of Adenosine. A higher dose of Adenosine will have

increased side effects for the patient and cost implication for the National Health Service.

241. OBSTRUCTION OF CORONARY MICROCIRCULATION IN ACUTE

CORONARY SYNDROME WITH ST ELEVATION AND BIORESORBABLE

VASCULAR SCAFFOLDS

J. ROA-GARRIDO 1, AB MARTINEZ-PEREZ 1, I. PEREZ-CABALLERO 1, G. ISASTI-

AIZPURUA 1, R. CARDENAL-PIRIS 1, A GOMEZ-MENCHERO 1, S CAMACHO-

FREIRE 1, JF DIAZ-FERNANDEZ 1

1COMPLEJO HOSPITALARIO UNIVERSITARIO DE HUELVA, HUELVA, SPAIN

Objectives: Some studies have showed the obstruction of coronary microcirculation

(OCM) in 40% of patients who have suffered an acute myocardial infarction (AMI), even

with a successful percutaneous coronary revascularization (PCI). OCM have been related

with negative remodeling and ventricular dysfunction in long-term. Bioresorbable vascular

scaffolds (BVS) with a larger strut size could catch more quantity of thrombus and reduce

OCM. Objetive: Analyzing OCM with CRM in patients with acute coronary syndrome

STEMI and PCI with BVS.

Methods: We included 15 patients who had suffered ST elevation myocardial infarction

and have been treated with primary coronary angioplasty and BVS, who underwent CMR

within 763 days. We analyse clinical, procedural and CRM characteristics.

Results: Clinical characteristics: Average age 54,4668,3 a~nos, 33% male, 80% smokers

and one of them con diabetes. Procedural characteristics: Direct implantation were done in

66,6% of cases and postdilatation in 93,3%, final TIMI 3 flow were obtained in all the cases,

3 of them without completed ST elevation resolution in the cath lab. Most of cases used

BVS with 3,5 milimiters of diameter. LAD artery was the culprit vessel in 40% of cases, r

Right coronary artery in 40% and Circunflex artery in the rest of cases. Main CPK level was

1042,366800 U/L and US T troponin 182761345 mcgr/ml. 53.3% of patients had ticagrelor

and antiIIbIIIa in 2 cases. OCM was observed in 26.7%, whose infaction size was larger. No

difference was found in ventricular volumen and eyection fraction. Patients with LAD

desease showed more miocardium segments with OCM (mean 3 of 17). No events were

observed in intrahospitalary phase.

Conclusion: In our pilot study, the rate of OCM in patients with acute coronary s�ındrome

with ST elevation treated with BVS is lower than with other metalic stents. Other larger stud-

ies are necessary to confirm these results.

242. UTILITY OF STRESS PERFUSION-CARDIAC MAGNETIC

RESONANCE IN FOLLOW UP OF PATIENTS UNDERGOING

PERCUTANEOUS CORONARY INTERVENTIONS OF THE LEFT MAIN

CORONARYARTERY

S NANNI 1, L LOVATO 2, G GHETTI 1, F VAGNARELLI 1, G MINEO 2, R FATTORI 3,

F SAIA 1, A MARZOCCHI 1, C MARROZZINI 1, M ZOMPATORI 2, L BACCHI

REGGIANI 1, F SEMPRINI 1, G MELANDRI 1, E BIAGINI 1, C RAPEZZI 1

1ISTITUTO DI CARDIOLOGIA, POLICLINICO S.ORSOLA-MALPIGHI, BOLOGNA,

ITALY; 2ISTITUTO DI RADIOLOGIA, POLICLINICO S.ORSOLA-MALPIGHI,

BOLOGNA, ITALY; 3ISTITUTO DI CARDIOLOGIA, OSPEDALE S.SALVATORE,

PESARO, ITALY

Objectives: To assess the accuracy of cardiac magnetic resonance (CMR) for the diagno-

sis of angiographic stenosis after percutaneous coronary intervention (PCI) of left main cor-

onary artery (LMCA).

Methods: Patients undergone in the last year PCI of unprotected LMCA and scheduled

for conventional X-ray coronary angiography were prospectively evaluated with stress

perfusion CMR within 2 weeks before coronary angiography. Main contraindications to

CMR and previous coronary artery bypass were exclusion criteria. Stress perfusion

CMR was performed to follow a bolus of contrast Gadobutrol, after 3 min of adenosine

infusion.

Results: Between the 50 patients enrolled, only 1 did not finish the CMR protocol and 49

patients with median age 71 (65-75) years (38 male, 11 female) were analyzed. Previous

myocardial infarction was present in 31 patients (63%) and multivessel PCI in 39 (76%). We

evaluated 784 coronary angiographic segments and found 75 stenosis or occlusions

(prevalence 9.5%), but only 13 stenosis or occlusions in proximal segments (prevalence

6.6%). Patients with coronary stenosis (n¼ 12, 24%) showed a significantly (p¼ 0.002)

higher prevalence of diabetes (7 of 12, 58%), while the other main clinical characteristics

were similar to patients without coronary stenosis (all p> 0.1). At CMR examination, late

gadolinium enhancement was present in 25 (51%), reversible perfusion defects in 12

(24%), and fixed perfusion defects in 6 subjects (12%). The only patient with LMCA risteno-

sis resulted positive at perfusion CMR (Figure 1). CMR stress perfusion resulted positive in

8 of 12 patients with significant coronary lesions (sensitivity 67%, CI 35-90%) and in 4 of 5

patients with significant proximal coronary lesions (sensitivity 80%, CI 28-99). The accuracy

of stress perfusion CMR in diagnosis of coronary stenosis was higher when the analysis

was performed only in proximal coronary arteries (95%, CI 86-99) compared to overall ves-

sels (84%, CI 70-92).

Conclusion: Stress perfusion CMR could strongly reduce the need for elective coronary

angiography in follow up of LMCA PCI and should be validated in further multicenter pro-

spective studies.
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243. DIAGNOSTIC ACCURACY OF 2D CONTRAST

ECHOCARDIOGRAPHY FOR MYOCARDIAL SCAR DETECTION

COMPARED TO CONTRAST-ENHANCEMENT CARDIAC MAGNETIC

RESONANCE

L LEO 1, R MURZILLI 1, E PASOTTI 1, C KLERSY 2, C BUCCIARELLI-DUCCI 3,

T MOCCETTI 1, F F FALETRA 1

1FONDAZIONE CARDIOCENTRO TICINO, LUGANO, SWITZERLAND; 2IRCCS

Fondazione Policlinico San Matteo, PAVIA, ITALY; 3Bristol Heart Institute, BRISTOL,

UNITED KINGDOM

Objectives: Background: In this study we evaluated the role of contrast-enhanced

2D echocardiography (CE-2DE) with endocardial border enhancement setting

to predict the presence and the transmural extent of myocardial scarring compared

to the late-gadolinium enhancement (LGE) cardiac magnetic resonance (LGE-

CMR).

Methods: We enrolled 38 consecutive patients with history of ischemic cardiomyopathy

who were clinically referred for both LGE-CMR and CE-2DE. 2DE images were acquired

with a low mechanical index (MI¼ 0.1) in order to achieve the normal myocardium appear-

ing hypoechogenic and myocardial scarring appearing brighter. We used a contrast agent

to improve border definition and to evaluate the transmural extent of the scar.

Results: A total of 608 segments (25% scarred) were evaluated. On a per-segment ana-

lysis, CE-2DE allowed the identification of scar (as confirmed by LGE-CMR) with a sensitiv-

ity of 60% and a specificity of 99%. When the presence of a scar was detected, CE-2DE

accurately determines transmural (sensitivity¼88%, specificity¼71%) and subendocardial

(sensitivity¼ 74%, specificity¼ 84%) infarct. Discrepancies between CE-2DE and LGE-

CMR were principally due to CE-2DE false negative (60 segments) and to a minor extent to

CE-2DE false positive segments (6 segments). On the univariate analysis, thin segments

(< 6 mm) and scar localization in the anterior and anterolateral walls were predictors of dis-

agreement between the two tests.

Conclusion: This study shows that CE-2DE has the potential to assess the presence and

extent of myocardial scarring in patients with known or suspected chronic ischemic heart

disease, potentially representing a suitable alternative to LGE-CMR when this test is

contra-indicated or not immediately available.

244. ROLE OF CMR IN APPROPRIATE SELECTION OF PATIENTS FOR

SURGICALVENTRICULAR RESTORATION/DOR PROCEDURE

O AUTI 1, V VINAY 1, GA KARTHIK 1, V BHAT 1, V RAJ 1

1Narayana health City - department of Radiology, Bangalore, INDIA

Objectives: Review the role of CMR in pre and post operative assessment of patients

undergoing Surgical Ventricular Restoration (SVR)/Dor’s procedure. Assess the value of

CMR in predicting outcome in these patients.

Methods: All patients who underwent CMR studies as part of evaluation of SVR were

included in the study. Patients underwent scans on a 1.5 Tesla MR (Philips-Achieva) sys-

tem between Jan 2013 and March 2016. Volumetric and functional data was collated in all

the patients. Patients who underwent SVR were also reviewed after the procedure (6 weeks

to 2 months).

Specific CMR features were used to assess for suitability for SVR, these included involve-

ment of the apex, mid to apical anterior segments with thinning and dyskinesis. Pure septal

involvement was considered as a contraindication.

Results: A total of 106 patients [97 males and 9 females; average age of 52 years] under-

went CMR imaging for assessment of SVR. Out of these, 22 underwent SVR. There was

significant difference in number of non viable segments in operated and non operated

groups (p¼ 0.006). All operated patients had transmural infarction and LAD was most com-

monly involved coronary artery. There was statistically significant difference between an-

eurysmal LV dilatation in operated and non operated groups (p¼ 0.001).

Based on CMR findings, 55 patients were thought to be suitable for SVR. Of these, only 21

underwent the procedure. Apart from one patient, all patients categorized as unsuitable by

CMR were managed with optimal medical therapy. The one exception unfortunately had

early post-operative death.
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There was statistically significant improvement in LVEF and mean EDV (p¼<0.001).

Conclusion: CMR is an excellent non-invasive modality to evaluate cardiac morphology

and function in patients with coronary artery disease. It is an essential tool in selection of pa-

tients for SVR procedure. Long term follow up data is currently being collected for these

patients.

245. USEFULNESS OF MEASURING INFARCT SIZE FOR PREDICTING

POST-INFARCT LEFT VENTRICULAR REMODELING USING CARDIAC

MAGNETIC RESONANCE

T AIKAWA 1, T YOKOYAMA, M HIKI, E SAI, Y KAWAGUCHI, S OUCHI,

K TAKAMURA, S FUJIMOTO, T MIYAZAKI, K SHIMADA, H DAIDA
1Department of Cardiovascular Medicine, Juntendo University Graduate School of

Medicine., TOKYO, JAPAN

Objectives: Although myocardial infarct size has been an established marker of left ven-

tricular (LV) remodeling, it is unclear when infarct size affects LV remodeling. To assess

the usefulness of measuring infarct size using cardiac magnetic resonance (CMR) for LV

remodeling in patients with acute myocardial infarction (AMI).

Methods: We enrolled 16 patients after reperfusion for AMI. Patients underwent CMR

within 10 days, 6 months, and 12 months post AMI. CMR was used to evaluate LV morph-

ology and function to assess LV remodeling, which was evaluated as change in the LV re-

modeling index (LVRI: LV mass/LV end-diastolic volume ratio) at follow-up.

Results: Mean infarct size at baseline was 10.7 6 7.5% of LV mass. LV end-diastolic vol-

ume, and end-systolic volume significantly reduced between baseline and at the 6-month

follow-up (138 6 21ml to 132 6 22ml, P¼ 0.04; 78 6 20ml to 67 6 18ml, P¼ 0.01, respect-

ively). LV ejection fraction significantly increased between baseline and at the 6-month

follow-up (45 6 8% to 49 6 9%, P¼ 0.04). All parameters did not change significantly be-

tween the 6-month and 12-month follow-up. Infarct size at baseline tended to relate to LVRI

at the 6 month follow-up (r¼ -0.47, P¼ 0.07), and significantly correlated with LVRI at the

12 month follow-up (r¼ -0.60, P¼ 0.01).

Conclusion: To evaluate the severity of infarct size using CMR in the acute phase may be

useful for predicting remote LV remodeling in patients after reperfusion for AMI.

246. ACUTE COROANARY SYNDROME WITH NORAML COROANRY

ANGIOGRAPHY

M AHMED 1, ABDULLAH SAYED, THOMAS KIERNAN
1University Hospital Limerick, Limerick, IRELAND

Objectives: In this study, we looked into a cohort of patients who presented with features

of Acute coronary syndrome, raised troponin and non-obstructive coronary artery disease

on Angiography.

To identify clinical outcome and prognosis of patients with raised troponins and non-

obstructive coronary artery disease.

To design a diagnostic approach for patients who display features of MI with no evidence of

obstructive coronary artery pathology.

Methods: The study was conducted at University Hospital Limerick (UHL) from September

2015 to January 2016.

The study population included all patients with clinical suspicion of MI (STEMI or NSTEMI)

with no evidence of obstructive coronary artery disease who attended the PCI center in

UHL.

A Total number of patients included in this study is 26.

All patients received the standard diagnostic pathway of acute coronary syndrome.

16 patients had Cardiac MRI (CMR).

Data collected included baseline characteristics, ECG on presentation, laboratory profile,

Grace score, cardiac imaging results, recurrence of symptoms, hospital readmission, de-

velopment of heart failure and 6-month mortality.

Results: 13 (50%) patients were men and the mean age was 51 years old. 7 patients pre-

sented as STEMI while 19 (73.0%) patients had ST-segment depression on presenting

ECG. Mean troponin level on admission was 285.9 ng/dl with mean Grace score of 100.04.

Confirmed diagnosis included acute myocarditis (34.6%),4 patients had focal myocardial is-

chemia on CMR (15.3%), Takotsubo cardiomyopathy (7.6%), Hypertrophic cardiomyopathy

(11.5%) and pulmonary embolus (3.8%). 4 (15.3%) patients had recurrent hospital admis-

sion with similar presentation while 84% had experienced no further symptoms or hospital

admission.

Conclusion: Establishing a definitive diagnosis in patients with raised troponin and a nor-

mal coronary angiogram is challenging.However, use of further imaging such as CMR pro-

vides a valuable insight to guide diagnosis and management.

Acute myocarditis is the most common cause of raised troponin and normal angiogram in

this cohort

247. ARE REST PERFUSION IMAGES USEFUL IN STRESS PERFUSION

CMR?

S MOHAREM-ELGAMAL 1, G BIGLINO 1, A BARITUSSIO 1, E DE GARATE 1,

G PONTECORBOLI 1, I HARRIES 1, A DASTIDAR 1, C BUCCIARELLI-DUCCI 1

1CMR Unit, Bristol Heart Institute Bristol NIHR Cardiovascular Biomedical Research

Unit, University of Bristol, Bristol, UNITED KINGDOM

Objectives: Stress perfusion CMR is a useful test for the diagnosis of coronary artery dis-

ease (CAD). Rest images are typically used to rule out artefacts from true perfusion de-

fects. We hypothesized that rest perfusion images are not necessary in many cases to

make the diagnosis of CAD and increase the accuracy and confidence to report inducible

ischemia.

Aim: To assess if stress CMR scans can be accurately reported without the need of rest

images.

Methods: 70 consecutive stress perfusion scans (January-February 2014, 55 males,

age 41-82 years) were retrospectively analysed. Stress perfusion and LGE images

only were made available for visual image analysis to one observer with 3 months’ ex-

perience in stress CMR. The reader was blinded to the patients’ clinical data and didn’t

have access to the rest perfusion images. These readings were compared to those of

two cardiac MRI consultants with >10 years of experience who had access to all se-

quences including the rest perfusion. Agreement between readings was assessed by

means of Wilcoxon sign rank test, Bland Altman analysis and Cohen’s Kappa (j) reli-

ability statistics.

Results: All stress perfusion scans were of good (n¼ 63) or sub-optimal (n¼ 7) quality.

There was no difference in the detection of ischemia (p¼ 0.71) or presence of gadolinium

(p¼ 0.40) between different observers. Bland Altman analysis (Fig.1) revealed no bias be-

tween the non-expert user who did not have access to rest images vs. the expert user who

also had access to rest data. Of the 1120 LV stress perfusion segments assessed, there

was 95% agreement (1074 segments) for the presence/absence of inducible ischemia be-

tween readers, with j¼ 0.69 indicating substantial agreement between different observers’

diagnosis.

Conclusion: Our findings confirm that rest perfusion images are not necessary to make a

diagnosis for most stress studies, even when images are evaluated by less experienced

users. Stress and late gadolinium enhancements images are sufficient to make the diagno-

sis in most cases by determining the presence of ischemia and scar. This may be beneficial

to CMR centres and patients as it would allow shorter scan times and half the dose of gado-

linium contrast.

248. FREE-BREATHING MOCO LGE MAKES CLINICAL CMR SERVICE

FASTER AND IMAGES EASIER TO INTERPRET

I LOBASCIO 1, G CAPTUR 1,2,3, V CULOTTA 1, R BOUBERTAKH 4, A EKE 5,6,

H XUE 7, C MANISTY 1,8, P KELLMAN 7, J C MOON 1,8

1Barts Heart Centre, The Cardiovascular Magnetic Resonance Imaging Unit, St

Bartholomew’s Hospital, LONDON, UNITED KINGDOM; 2UCL Biological Mass

Spectrometry Laboratory, Institute of Child Health and Great Ormond Street Hospital,

LONDON, UNITED KINGDOM; 3NIHR University College London Hospitals

Biomedical Research Centre, Tottenham Court Road, LONDON, UNITED KINGDOM;
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4Cardiovascular Biomedical Research Unit, Barts and the London School of Medicine

and Dentistry, Queen Mary University, LONDON, UNITED KINGDOM; 5Institute of

Human Physiology and Clinical Experimental Research, Semmelweis University,

BUDAPEST, HUNGARY; 6Diagnostic Radiology, Yale University, NEW HAVEN, USA;
7National Heart, Lung, and Blood Institute, National Institutes of Health, BETHESDA,

USA; 8University College London UCL Institute of Cardiovascular Science, Gower

Street, LONDON, UNITED KINGDOM

Objectives: Late gadolinium enhancement (LGE) sequences have evolved. Free-

breathing, motion-corrected LGE (MOCO-LGE) has several potential advantages

over breath held LGE (bh-LGE) including minimal user input for the LGE short axis

(SA) stack and no need for breath-holds. We hypothesised that the use of MOCO-

LGE would be faster, cheaper and easier for clinical scanning, increasing

throughput.

Methods: 200 consecutive clinical patients underwent bh-LGE or MOCO-LGE at 1.5T.

Image quality, scan time, patient throughput (change-over time) and reader confidence

were compared. LGE image quality was evaluated qualitatively (adaption of previously re-

ported method) and quantitatively (assessing image texture heterogenity using grayscale

lacunarity, k).

Results: MOCO-LGE image quality was better than bh-LGE qualitatively (lower score bet-

ter: 0.5661.2 vs. 1.9360.83, P< 0.0001) especially in clinically vulnerable patients eg.

atrial fibrillation, poor breath-holding, low ejection fraction (0.59 vs. 3.05, P¼ 0.0001).

Excellent image quality (score¼0) was also more common (78% vs. 27%, P< 0.0001).

Quantitative image quality was superior with MOCO-LGE (lower score better: blood pool

lambda bh-LGE 0.38060.11 vs. MOCO-LGE 0.27760.082, P< 0.0001). MOCO-LGE led

to greater diagnostic confidence (blinded review: basic analytic, retained diagnostic and

“Omary” correction methods, respectively P¼ 0.005; P¼ 0.018, P< 0.001). Although pa-

tient change-over time did not differ significantly between scan protocols, total LGE imaging

time was 1.6 times shorter with MOCO-LGE compared to bh-LGE (5.23 vs. 8.84minutes,

P< 0.0001).

Conclusion: MOCO-LGE is superior to bh-LGE in a clinical service, with better image

quality, easier interpretation and faster scanning times.

249. LEARNING CURVE FOR QUANTIFICATION OF RIGHT

VENTRICULAR SIZE AND SYSTOLIC FUNCTION IN PULMONARY

ARTERIAL HYPERTENSION: COMPARISON OF CARDIAC MAGNETIC

RESONANCE AND THREE-DIMENSIONAL ECHOCARDIOGRAPHY

J GRAPSA 1, JONATHAN AFILALO 2, GIULIANA DURIGHEL 1, DECLAN O’REGAN 1,

LUKE SGE HOWARD 1, PETROS NIHOYANNOPOULOS 1, ROBERT A LEVINE 2,

J SIMON R GIBBS 1

1IMPERIAL COLLEGE OF LONDON, LONDON, UNITED KINGDOM; 2HARVARD

MEDICAL SCHOOL, BOSTON, USA

Objectives: We sought to measure the inter- and intra-observer reliability of RV volume

quantification by CMR and 3DE as it pertains to a novice observer with a progressive

amount of experience over a 2 year period.

Methods: Patients underwent CMR and 3DE at four time points: baseline, 6

months, 12 months, and 24 months. The scans were interpreted by a novice obser-

ver (level 1 training in echocardiography with no experience in CMR or 3DE) on the

day of the scan, by the same novice observer in the week following, and by an ex-

pert observer (level 3 training with >5 years experience in CMR and 3DE). For

CMR, SSFP short-axis cine images were acquired using a 1.5T system and endo-

cardial contours were manually traced to obtain the RV end-diastolic volume, end-

systolic volume, stroke volume, and ejection fraction.Inter-observer reliability was

calculated at the four time points with the use of the intraclass coefficient (ICC) and

also the Bland-Altman limits of agreement; intra-observer variability was calculated

with the ICC.

Results: Thirty patients were enrolled, representing 120 CMR scans and 120 3DE scans.

At the time point with least experience (30 scans interpreted), the novice observer had

modest agreement with the expert observer for RV measurements as evidenced by rela-

tively wide limits of agreement. At the time point with most experience (120 scans inter-

preted), the novice observer improved and had good agreement with the expert observer

for all measurements. Although the level of agreement was comparable between CMR and

3DE after 120 scans, it took 60 scans for the novice observer to reach this level with CMR

while it took 120 scans with 3DE. The novice observer had good interobserver reliability

with both CMR and 3DE after the first 30 scans, improving to very good reliability after 120

scans; it took 60 scans to see this improvement with CMR while it took 120 scans to see it

with 3DE.

Conclusion: Novice observers can achieve high levels of inter- and intra-observer reli-

ability for quantification of RV volumes after interpreting 60 CMR scans and 120 3DE

scans.

250. USAGE OF CARDIOVASCULAR MAGNETIC RESONANCE IN

HOSPITALS OF DIFFERENT SIZE – RESULTS OF THE GERMAN

MULTICENTER CMR-NETWORK

S FUNK 1,2, F MUEHLBERG 1,3, L SCHMACHT 1, F VON KNOBELSDORFF 1,4,

H T BABERG 1,3, J SCHULZ-MENGER 1,2,3

1ECRC Charite - MDC - Helios, Cardiology and Nephrology, Berlin, GERMANY;
2German Center for Cardiovascular Research (DZHK), Partner Site Berlin, Berlin,

GERMANY; 3Helios Hospital Berlin Buch, Cardiology and Nephrology, Berlin,

GERMANY; 4Clinic Agatharied, Department of Cardiology, Ludwig-Maximilians-

University Munich, Hausham, GERMANY

Objectives: The present use of Cardiovascular Magnetic Resonance (CMR) in clinical rou-

tine is less than could be expected due to current guidelines. Among other causes lack of

training and limited access to MR scanners seem to play an important role. We aimed to

enhance the influence of hospital size on CMR use based on the analysis of a Multicenter-

CMR-Network.

Methods: We analyzed all CMR scans in hospitals of the HELIOS-CMR-Network between

2010 and 2014. The network was established based on a standardized teaching concept to

establish CMR in hospitals throughout Germany. This model guarantees a similar standard

regardless of hospital size.

The hospitals were selected according to size: large: >1000 beds (n¼ 2); medium-

sized: 400-1000 beds (n¼ 3); small: <400 beds (n¼ 1). Additionally, the hospitals

were grouped according to the number of CMR scans per year: very frequent: >200

(n¼ 1); frequent: 100-200 (n¼ 4); rare:<100 (n¼ 1). We analyzed the referrals regard-

ing inflammatory heart disease (IHD), coronary artery disease (CAD) and cardiomyo-

pathies (CMP) as well as cardiac masses, congenital disorders, valves, pericardial

diseases and vessels.

Furthermore, we analyzed age and gender impact.

Results: 4042 CMR-examinations could be evaluated.

The most common indications were IHD (n¼ 1597, 39.5%) and CAD (n¼ 1540, 38.1%) fol-

lowed by CMP (n¼ 362, 9.0%) (figure 1).

In smaller hospitals the indication IHD (46.2%) was most common, whereas in larger hos-

pitals CAD was the leading indication (40.8%) (table 1a). Also in hospitals with limited ac-

cess to CMR IHD was most common (42.9%) (table 1b).

Men were more often tested for CAD than women (40.5% vs. 34%, p¼ 0.001). Women

were more often tested for IHD (42.9% vs. 37.6%; p¼ 0.009).

The CAD-CMR-population was significantly younger than the CAD-hospital-population

(men 62.3613.9 years (y), vs. 66.6y, p< 0.0001; women 62.4613.9y vs. 71.3y,

p< 0.0001).

Female CMR-IHD population was older than male (51.2617.7y vs. 48.6616.6y,

p¼ 0.003).

Conclusion: Access to CMR has an influence on the referral. IHD is the most common in-

dication for CMR in case of limited resources. Patient selection is influenced by gender and

age. Our findings may help to identify obstacles and to develop further concepts for specific

education.
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251. MYOCARDIAL T1 AND EXTRACELLULAR VOLUME FRACTION

MEASUREMENT IN HEART FAILURE WITH PRESERVED EJECTION:

REPRODUCIBILITYAT 3TAND COMPARISON WITH HEART FAILURE

WITH REDUCED EJECTION FRACTION

L ZHONG 1, S ZHANG 2, XD ZHAO 1, XT LI 1, YY HAN 1, CSP LAM 1, RS TAN 1

1National Heart Centre Singapore, Singapore, SINGAPORE; 2Philips Healthcare,

Singapore, Singapore, SINGAPORE

Objectives: Myocardial fibrosis is important in heart failure (HF) progression and adverse

outcomes. We aimed to evaluate cardiovascular magnetic resonance (CMR) T1 and extra-

cellular volume (ECV) fraction mapping for quantification of the degree and extent of diffuse

myocardial fibrosis in the left (LV) and right ventricles (RV) in HF patients with preserved

ejection fraction (HFpEF) versus reduced ejection fraction (HFrEF).

Methods: All subjects underwent CMR on a 3.0T system (Ingenia, Philips). Pre- and post-

contrast T1 mapping were performed at the LV mid-cavity and basal short-axis levels with

optimized MOLLI imaging parameters as previously described. For quantitative analysis,

partition coefficient (k) and ECV were derived. Multiple regions-of-interest (ROIs) were re-

corded from (1) the entire myocardium in the slice (whole slice), (2) focal lesion areas cor-

responding to late-gadolinium enhancement (LGE), (3) remote healthy tissues at the

septum, (4) LV lateral wall, and (5) RV free wall. Intra- and inter-rater reproducibility were

assessed in 10 randomly chosen subjects.
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Results: (See Table 1). 15 HFpEF and 21 HFrEF subjects were enrolled. They were fur-

ther stratified into those with and without focal lesions on LGE, respectively. Figure 1 dem-

onstrated 4 typical cases corresponding to the subgroups. Intra- (r¼ 0.9978) and inter-

rater (r¼ 0.9794) analyses showed very good reproducibility. Compared to reported litera-

ture values of healthy subjects, we found significantly higher values of pre-contrast T1, but

not ECV, for all areas. Across the groups, HFpEF with focal lesions had the highest value

of k and ECV including remote myocardium. In contrast, k was significantly lower in HFpEF

without focal lesion (0.44 6 0.05 mL/g) versus the other three subgroups: 0.55 6 0.10, 0.50

6 0.08 and 0.51 6 0.03 mL/g for HFpEF with focal lesion, HFrEF with focal lesion, and

HFrEF without focal lesion, respectively.

Conclusion: Myocardial T1 and ECV mapping are simple and robust techniques that can

be applied in patients with HF and distinguish between HFpEF and HFrEF. The prognostic

utility of these findings warrant further study.

252. RIGHT VENTRICULAR STRAIN IS CORRELATED WITH ADVERSE

PULMONARY HEMODYNAMICS, BUT NOT RIGHT VENTRICULAR

INTERSTITIAL FIBROSIS OR EJECTION FRACTION IN PATIENTS WITH

PULMONARY HYPERTENSION

V POLSINELLI 1, E LI 1, J COLLINS 1, B BENEFIELD 1, S SWAT 1, C BRADY 1,

R DAVIDS 1, R DITCH 1, S SHAH 1, B FREED
1Northwestern University - Feinberg School of Medicine, Chiacgo, USA

Objectives: Reduced right ventricular (RV) strain has been observed in patients with pul-

monary hypertension (PH). The etiology is not fully understood but alterations in RV struc-

ture, function, and hemodynamics have been proposed as mechanisms. We hypothesize

that reduction in RV strain is associated with (1) increased RV fibrosis, (2) worse pulmonary

hemodynamics, and (3) reduced RV ejection fraction.

Methods: 12 patients with pulmonary arterial hypertension (PAH) and 11 patients with

heart failure with preserved ejection fraction and PH (PH-HFpEF) undergoing right heart

catheterization were prospectively enrolled (mean age ¼ 62.2 6 12.1 years, 16 females).

All participants were imaged on a 1.5T scanner (Siemens Magnetom Aera). Four chamber

SSFP cine images were analyzed with a prototype software (Seimens Corp., Corporate

Technology, Princeton, New Jersey, USA) implementing velocity vector imaging (VVI), a

novel algorithm utilized for evaluating deformation fields yielding longitudinal strain indices

by AHA segment. RV free wall longitudinal peak systolic strain was calculated. Pre- and

post-contrast T1 mapping was performed in an oblique axial orientation orthogonal to the

RV free wall with an investigational high-resolution modified look-locker inversion recovery

(HR-MOLLI) technique with a 1x1 mm2 in-plane resolution Images were acquired pre- and

10-25 minutes post- 0.2 mmol/kg gadobenate dimeglumine bolus infusion (Multihance,

Bracco Diagnostics, Monroe, NJ). RV free wall extracellular volume (ECV) was calculated.

We used Pearson correlation coefficient to compare RV strain with RV ECV, RV ejection

fraction (RVEF), and pulmonary hemodynamics. Student’s t-test compared RV strain be-

tween PH groups.

Results: RV strain was not significantly correlated with RV ECV (r¼ 0.09, P¼ 0.61) or

RVEF (r¼-0.25, p¼ 0.24). RV strain was significantly correlated with several hemodynamic

indices (Table 1). There was a significant difference in RV strain between PAH and PH-

HFpEF patients (-13.49 v -17.23, p¼ 0.0398).

Conclusion: In patients with PH, RV strain correlates with pulmonary hemodynamics but

not RVEF or RV fibrosis. The findings suggest that reduction in RV strain is likely more a re-

sult of increased RV afterload rather than intrinsic myocardial alterations.

253. THE EMERGING ROLE OF TISSUE-TRACKING-CMR IN THE

ASSESSMENT OF VENTRICULAR DEFORMATION IN PATIENTS WITH

PULMONARY HYPERTENSION

R PL�ACIDO 1, AG ALMEIDA 1, B CUNHA LOPES 2, T GUIMAR€AES 1,

I RICARDO 1, N LOUSADA 1, S ROBALO MARTINS 1, FJ PINTO 1, CE ROCHITTE 2

1anta Maria University Hospital, Cardiology Department, Lisbon Academic Medical

Center, CCUL, Lisbon, PORTUGAL; 2Cardiovascular Magnetic Resonance and

Computed Tomography Sector, Heart Institute, InCor, University of S~ao Paulo, S~ao

Paulo, BRAZIL

Objectives: Pulmonary hypertension (PH) comprises a group of progressive diseases

characterized by increased pulmonary vascular resistance. Right ventricular (RV) function

(RV) is the main determinant of survival in these patients. The analysis of RV deformation

can provide insights of the impact of pressure overload on ventricular interdependence

mechanisms and subsequently on left ventricular (LV) performance. Cardiac magnetic res-

onance imaging (CMR) now allows, in addition to structural and volumetric evaluation, the

quantification of biventricular systolic deformation. Its role in PH is unknown.

Objectives: Evaluation of biventricular systolic deformation by CMR in patients with PH and

normal controls, and its correlation with clinical and hemodynamic parameters.

Methods: Retrospective observational study of PH patients confirmed by hemodynamic

evaluation. Patients underwent CMR for dimensional evaluation and biventricular systolic

deformation (Software CVI42, Circle Cardiovascular Imaging Inc., Calgary, Canada).

Parameters were compared with a normal control population (age and gender matching).

Results: We included 14PH patients (43 6 13 years, 29% males) and 11 controls. The ma-

jority of patients had group 1 PH (79%) and were in functional class II (55%). The right cav-

ities dimensional parameters, RV ejection fraction (EF) and BNP were significantly different

between groups. LV dimensions and EF were not significantly different. RV global longitu-

dinal systolic strain (GLS) (-15 6 1% vs. -21 6 1%, p¼ 0.04), LV GLS (-1761% vs -2061%;

p< 0,01) and LV global longitudinal (-120625/s vs -314694/s; p¼ 0,02) and circumferen-

tial circunferencial (-193699/s vs -11868/s; p¼ 0,02) systolic strain rates were significantly

different between groups. RV GLS was negatively correlated with RV EF (r ¼ -0.68,
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p< 0.01) and positively with worsening functional class, mean pulmonary artery pressure

(r¼ 0.65, p¼ 0.01) and pulmonary vascular resistance (r¼ 0.63, p¼ 0.02).

Conclusion: Tissue-Tracking-CMR measurement of myocardial deformation is a use-

ful tool for the detection of global changes in biventricular systolic function in patients

with PH and preserved EF, correlating with clinical and hemodynamic variables. The

use of these parameters may contribute to an important method of prognostic stratifica-

tion in PH.

254. CMR-DERIVED METRICS OF INTERSTITIAL MYOCARDIAL

FIBROSIS: WHICH PARAMETER IS BETTER ASSOCIATED WITH

PATHOPHYSIOLOGICAL MEASURES OF DIASTOLIC DYSFUNCTION?

P MONNEY 1, S HUGELSHOFER 1, P. G. MASCI 1, G VINCENTI 1, T RUTZ 1,

J SCHWITTER 1

1Center for Cardiovascular Magnetic Resonance, Cardiovascular Department,

University Hospital of Lausanne (CHUV), Lausanne, SWITZERLAND

Objectives: In patients with diastolic dysfunction and at risk to develop heart failure with

preserved ejection fraction, it is still disputable which CMR-verified parameters

of interstitial myocardial fibrosis (IMF) best correlates with metrics of left ventricular

(LV) longitudinal systolic and diastolic function as well as with left atrial (LA)

performance.

Methods: Patients with LV-EF>40% and no myocardial ischemia, infarction, myocarditis,

or cardiomyopathies were recruited. LV volumes and mass were quantified and late-

gadolinium-enhancement (LGE) was performed according to standard protocols. Pre and

post-contrast T1-mapping and hematocrit were utilized for quantifying native (T1pre), post-

contrast T1 (T1post), and extracellular volume fraction (ECV) of the basal interventricular

septum. LV longitudinal systolic function (LV-FNlong) was calculated on 2-chamber and 4-

chamber views as the mean systolic base-to-apex long axis shortening (% of end-diastolic

length). Using cine 3-chamber, LA area changes during the cardiac cycle were measured

to derive LA performance. LV peak-filling rate (PFR) was obtained from volume-time

curves by semiautomatically contouring the endocardium of all phases of short-axis cine

images.

Results: In 85 patients (Table), no correlation was found between T1pre and any LV

function parameter. T1post correlated with age, gender, body mass index (BMI), and

contrast dose whereas ECV was only associated with age. No association was found

between either T1post or ECV and renal function or the time interval between contrast

injection and T1post measurement. After adjustment for age, gender, BMI, and con-

trast dose, T1post and ECV correlated with LV-FNlong (b¼ 0.28, p¼ 0.02; b¼-0.27,

p¼ 0.01, respectively), but not with LV-EF. T1post, but not ECV, correlated with LV-

PFR (n¼ 61, b¼ 0.32, P¼ 0.03). ECV (b¼ 0.23, p¼ 0.046), but not T1post, correlated

with indexed LV mass. No parameter of LA performance correlated with any of the 3

parameter of interstitial fibrosis. On multivariate linear regression analysis, T1post

showed the strongest association with LV-PFR (b¼ 0.38, p¼ 0.017), while ECV

showed the strongest association with LV-FNlong (b¼ 0.29, p¼ 0.017) and indexed LV

mass, (b¼ 0.30, p¼ 0.026).

Conclusion: After adjustment for significant covariates, T1post and ECV were independ-

ently associated with different measures of LV longitudinal systolic and diastolic function,

whereas T1pre failed to show any significant association.

255. MRI VS. STRESS-ECHOCARDIOGRAPHY WITH DOBUTAMINE: IN

SEARCH OF A BETTER METHOD OF DIAGNOSIS MYOCARDIAL

VIABILITY

YA RUSTAMOVA 1, V AZIZOV 2, D MAXIMKIN 3, A FAIBUSHEVICH 4

1Azerbaijan medical university, Baku, AZERBAIJAN; 2Azerbaijan medical university,

Baku, AZERBAIJAN; 3RUDN University, Moscow, RUSSIA; 4RUDN University,

Moscow, RUSSIA

Objectives: to reveal the significance and efficiency of different diagnostic methods of

myocardial viability.

Methods: 214 patients are included in study. Inclusion criteria: stable angina class

II-III(CCS): occlusion or subtotal stenosis of one or more coronary arteries by angi-

ography. Patients with acute coronary syndrome, multivessel disease (SYNTAX

score¼>32) were excluded of the study.All patients are randomized in 3 (three)

groups. At1group (n¼ 76) we used cardiac magnetic resonance (CMR) with delayed

enhancement imaging, at 2 group (n¼ 78) – two-dimensional low dose Dobutamine

stress echocardiography (LDDSE), at III group (n-60) both of methods. Coronary

revascularization was performed to all patients with vcombined o assess viable myo-

cardium (VM) in the patients with previous myocardial infarction (OMI) associated

with congestive heart failure (CHF). Late follow-up of intervention was planned for

18 months.

Results: The mass of hibernating myocardium was able to identify only in groups I

and III, where in indicators was 36 and 44% accordingly (p> 0.05). Late follow-up

were done in 193 of 214 patients, from which 70 included in I group, 68 – II

group, 55 – III group. Control methods matched to initials. Summary of cardiovas-

cular complications was 2.8, 8.8 and 5,45% according to groups (p< 0,5),

but by frequency of non-fatal MI wasn’t revealed any significantly differs, but re-

peated intervention on stented segment of arteries differs at I and II groups

(1,4 and 5.9% accordingly; p< 0.05).To the end of observation dynamic of recov-

ery of wall motion abnormality was more significant at I and III groups,

nearly more than 30% compared to the II group (p< 0.05). Positive myocardial re-

modeling and significant increasing of EF was marked in all groups. Strong posi-

tive correlation between duration of myocardium hibernation and its function’s

recovery time was revealed (r¼ 0.54, p< 0.05). I and III groups patient’s hibernat-

ing myocardium mass was significantly decrease to 37 and 34% accordingly

(p< 0.05)

Conclusion: CMR with delayed enhancements safe and effective method of

detection of myocardial viability, compared to low dose Dobutamine

stress-echocardiography allows significantly better estimate dynamic functional re-

covery of hibernating myocardium and it’s remodeling after coronary

revascularization.

256. MYOCARDIAL INTRAVASCULAR AND EXTRA-CELLULAR

VOLUME IN PATIENTS WITH HFPEF AND HFREF ASSESSED BY

T1-MAPPING TECHNIQUES COMBINED WITH INTRAVASCULAR

AND EXTRACELLULAR CONTRAST MEDIA

P MASCI 1, P MONNEY 1, GM VINCENTI 1, T RUTZ 1, M PRSA 1, C PELLATON 1,

J SCHWITTER 1

1Center of Cardiovascular Magnetic Resonance, Cardiovascular Department,

University Hospital of Lausanne-CHUV, Lausanne, SWITZERLAND

Objectives: Heart failure with preserved ejection fraction (HFpEF) is associated with a

prognosis as worse as that of heart failure with reduced ejection fraction (HFrEF).

However, its pathophysiological mechanisms are not well known and no generally ac-

cepted treatment exists. Recently, a large autopsy study demonstrated reduced capil-

lary density in HFpEF patients feeding the concept that a chronic ischemic condition

might be etiologically involved in this disease. T1-mapping technique when combined

with an intravascular contrast medium (CM) can yield information on the size of the

intramyocardial vascular compartment. In patients with HFpEF we tested the hypoth-

esis of a reduced intravascular volume as compared to healthy volunteers as well as to

patients with HFrEF

Methods: Patients with HFpEF (n¼ 6; 69.567.0y), with HFrEF (n¼ 6; 59.2612.9y)

and healthy volunteers (n¼ 10; 35.7614.9y) were studied with T1-mapping (Molli-se-

quence, 1.5T-Aera, Siemens) after IV injection of 0.03mmol/kg of the intravascular CM

Gadofosveset (Ablavar; Lantheus Medical Imaging-US) yielding intravascular volume

(IVV). Left ventricular (LV) volumes and function were quantified on cine steady-state-

free-precession short-axis acquisitions.T2-mapping was also acquired on a stack of

LV short-axis slices. In a separate session, extra-cellular volume (ECV) was quantified

by T1-mapping after IV injection of 0.2mmol/kg Gadobutrol (Gadovist, Schering,

Germany) in all patients (n¼ 12) and in a separate group of healthy volunteers (n¼ 9;

42.7611.1y).

Results: In the HFpEF group, LV-EF was not different vs controls (5969.3% vs

62.566.0%, ns), but was reduced in the HFrEF group (LV-EF 47.4613.5%, p< 0.01 and

p< 0.04 vs controls and HFpEF, respectively). LVEDV/LV-mass was decreased in the

HFpEF group vs controls (p< 0.02). ECV was similar in the controls and HFpEF, but higher

in the scar region of HFrEF (p< 0.001; Figure). IVV in HFpEF was 15.363.5% vs

13.261.8% in controls (p¼ns), while IVV was significantly reduced in the scar regions in

HFrEF (see Figure).

Conclusion: In patients with HFpEF, no reduction in the size of the intravascular

compartment was observed vs healthy volunteers, thereby not supporting aut-

opsy results of reduced capillary density in HFpEF patients. In agreement with the

literature, vascular density was reduced in post-infarction scar tissue of HFrEF

patients.
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257. MYOCARDIAL EDEMA IN HEART FAILURE WITH PRESERVED

EJECTION FRACTION

K FISCHER 1,2,3, D P GUENSCH 2,3, M ARTHO 2, B JUNG 3, S LUESCHER 2,

L ERRASS 2, C NAJJAR 1, B EBERLE 2, M G FRIEDRICH 1,4

1McGill University Health Centre, Montreal, CANADA; 2Bern University Hospital -

Department of Anaesthesia and Pain Therapy, Bern, SWITZERLAND; 3Bern

University Hospital - Institute of Diagnostic, Paediatric and Interventional Radiology,

Bern, SWITZERLAND; 4Heidelberg University - Department of Medicine, Heidelberg,

GERMANY

Objectives: Heart Failure with preserved Ejection Fraction (HFpEF) is a diagnostic chal-

lenge due to various etiologies and an ill-defined pathophysiology. While it has been

hypothesized that myocardial oedema leads to fibrosis with subsequently myocardial stiff-

ness and diastolic dysfunction, this is yet to be confirmed with imaging studies in HFpEF

patients. In this study, T2 mapping and native T1 mapping were applied to a HFpEF popu-

lation to assess the presence of myocardial oedema and its relationship with contractility

and fibrosis.

Methods: Thirteen patients with heart failure and preserved ejection fraction (>50%) with-

out any known acute events (<28 days) underwent a 3T-CMR exam. Imaging included a

short-axis cine stack for ventricular function and circumferential strain analysis, along with

T2 mapping, and native T1 mapping to detect oedema in a basal- and mid-ventricular slice.

Contrast enhanced LGE and post-contrast T1 maps for extracellular volume calculations

were obtained following a 0.1mmol/kg bolus of gadolinium (Gadovist). Myocardial meas-

urements were compared to control values for 3T systems, and considered abnormal if na-

tive T1>1301ms and T2>38.1ms, based on literature and local values of mean26SD

(control T1¼1244657ms, control T2¼36.361.8ms).

Results: Mean61SD T2 of the patient group was 38.663.1ms, and 1297661ms for

native T1. Eight patients had globally abnormal T2 values using the cut-offs described

above. Six patients had globally increased T1, with an additional four patients having

regional abnormalities. Increasing global T2 was associated with circumferential strain

abnormalities (r¼ 0.63, p¼ 0.02), while T1 showed a non-significant trend (r¼ 0.53,

p¼ 0.06n.s.). For T1 measurements, the signal was also correlated to the fibrosis

measurements of extracellular volume (r¼ 0.61, p¼ 0.04) and LGE enhancement

(r¼ 0.60, p¼ 0.03).

Conclusion: In our study more than half of HFpEF patients had increased global T2 values

indicating myocardial oedema. Furthermore, the native T1 and T2 were associated with ab-

normal ventricular strain and native T1 also with abnormal findings in LGE images and

ECV.

These findings indicate that myocardial oedema may play a significant role in the patho-

physiology of HFpEF. Further research is warranted to better understand its impact on

myocardial stiffness, symptoms and outcome.

258. ROLE OF LATE GADOLINIUM ENHANCEMENT PATTERN AS

MORTALITY PREDICTOR IN SUSPECTED CARDIAC AMYLOIDOSIS. A

SINGLE CENTER 10 YEARS RETROSPECTIVE STUDY

M BARONI 1, S NAVA 2, G QUATTROCCHI 3, A MILAZZO 3, C GIANNATTASIO 3,4,

A ROGHI 3, P PEDROTTI 3

1Cardiologia 3, A. De Gasperis Heart Center, ASST Grande Ospedale

Metropolitano Niguarda, Milan, ITALY; 2Cardiologia 1, A. De Gasperis Heart Center,

ASST Grande Ospedale Metropolitano Niguarda, Milano, Italy, Milan, ITALY;
3Cardiologia 4, A. De Gasperis Heart Center, ASST Grande Ospedale Metropolitano

Niguarda, Milano, Italy, Milan, ITALY; 4Health Science Department, Bicocca University,

Milan, ITALY

Objectives: Cardiac magnetic resonance (CMR) gained a central role in the diagnosis of

cardiac amyloidosis (CA). While the diagnostic role of the typical late gadolinium enhance-

ment (LGE) pattern (global subendocardial enhancement coupled with accelerated con-

trast washout) has been identified, evidence is still conflicting regarding the prognostic role

of such examination.

Methods: We retrospectively analyzed all patients referring for CMR at Niguarda Hospital

(Milan-Italy) from January 2006 to January 2015 for suspected cardiac amyloidosis.

Primary outcome was all cause mortality. 42 patients were identified and divided into 2

groups, according to the presence (Group A) or absence (Group B) of typical amyloidosis

LGE pattern.

Results: At the end of the follow up (median 37 months, interquartile range 10-50 months),

31 patients (74%) had died. The hazard ratio for all cause death was 3.2 (95% CI 1.5-6.4,

p< 0.01) for patients in Group A versus patients in Group B. Median survival time was 17

months (95%CI 7-42 months) for Group A and 70 months (95% CI 49-94 months) for Group

B (p< 0.01). Multivariate analysis did not find any adjunctive predictive role for left ventricu-

lar ejection fraction (EF), indexed left ventricular mass (I-LVM), transmitral E/e’ at echocar-

diography, or age at diagnosis.

Conclusion: In our population typical LGE pattern was significantly associated with higher

mortality. Moreover, patients with typical LGE pattern showed a shorter median survival

time, indicating a globally worse prognosis. Our data suggest that LGE pattern, which is

easily achievable with standard clinical CMR, may play a central role for prognostic
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stratification of patients with suspected cardiac amyloidosis, thus prompting further diag-

nostic and therapeutic measures

259. RELATIONSHIP BETWEEN SCAR AND ATRIAL TACHYCARDIA

MECHANISMS: INSIGHT FROM REGISTERED MAGNETIC RESONANCE

AND ULTRA-HIGH DENSITYACTIVATION MAPPING USING THE

RHYTHMIA SYSTEM

A. FRONTERA 1, C. Camaioni 1, M Takigawa 1, T Kitamura 1, K Vlachos 1, G. Cheniti 1,

M. Wolf 1, R Martin 1, G. Massouille 1, A. Denis 1, T. Pamburn 1, M. Hocini 1, F. Sacher 1,

N. Derval 1, M. Haissaguerre 1, P. Jais 1, H. Cochet 1

1Hopital Haut Leveque, Bordeaux, FRANCE

Objectives: The relationship between scar distribution and atrial tachycardia (AT) mechan-

ism is poorly understood. Our aim is to investigate the utility of cardiac MR (CMR) to define

AT substrate.

Methods: We retrospectively studied 9 patients (age 58614yrs, 2 female) with high quality

late-gadolinium enhanced CMR images and high-density activation maps acquired with

the Rhythmia system during AT. Mechanism was categorized as either focal, localized

reentry when limited to scar, or macro-reentrant when involving an anatomical structure.

Scar distribution on CMR was correlated to voltage and activation maps during AT.

Results: Atrial tachycardia activation maps comprised 1196467032 points/map. The

mechanism was focal in 1 pt, macro-reentry in 4 and localized reentry in 4. CMR-Scar bur-

den was 1866% of LA surface in the total population. It was higher in pts with localized

reentry (2462%) than in those with macroreentry (1563%) and in the one with focal mech-

anism (6%). An excellent correlation was found between scar distribution on MR and low

voltage, i.e. <0.5mV (k¼ 0.83, P< 0.0001). In all 8 pts with re-entrant mechanisms, scar

distribution from MRI characterized the structural substrate on critical isthmus better than

voltage mapping.

Conclusion: MRI scar imaging provides information on structural substrate of AT that is

complementary to voltage mapping. Further studies are needed to define the utility of this

technique to target ablation therapy.

260. THE CRUCIAL ROLE OF CARDIAC MAGNETIC RESONANCE IN

FOCAL MYOCARDITIS

V. LISIGNOLI 1, A. SANTILLI, G. GRUTTER, B. LEONARDI, A. SECINARO,

P. CILIBERTI, G. MUSCOGIURI, R. ADORISIO, F. DRAGO
1Bambino Ges�u Pediatric Hospital - Department of Pediatric Cardiology and Cardiac

Surgery, Rome, ITALY

Objectives: Diagnosis of myocarditis can be challenging, especially in mildly symptomatic

patients. Cardiac magnetic resonance (CMR) is the gold standard for the diagnosis of focal

myocardial involvement in hemodynamically stable patients. We present CMR findings in

young patients with similar clinical presentation and suspected myocarditis.

Methods: Between August 2011 and December 2016, 20 patients (15 males, mean age

1363 years) were admitted for atypical chest pain. Most of them were referred from other

hospitals after evidence of elevated Troponin I levels or admitted with ECG changes with a

recent history of infection. This study population included patients with a normal or mildly

decreased left ventricular function. All patients underwent CMR, using Siemens,

MAGNETOM Aera 1,5 Tesla. CMR protocol was a complete myocarditis study including

T2-weighted STIR (short tau inversion recovery) and late gadolinium enhancement (LGE)

sequences.

Results: Twenty patients were admitted for atypical chest pain to our ward: ECG abnor-

malities were present in 13 patients (65%) and Troponin I elevation was found in 18 (90%).

Echocardiogram showed absence of significant global LV systolic dysfunction (LVEF>¼
50%) in all patients. A viral infection was confirmed in 13 patients (65%). Nineteen patients

(95%) underwent CMR within 1 week from chest pain onset. T2-weighted sequences

showed signs of oedema in 9 patients (47%), and among this group LGE sequences (fibro-

sis) were positive in 7 cases (78%). No patients with absence of oedema showed positive

LGE. Left ventricle volumes and systolic function, as well as coronary artery pattern, were

normal in this population. Seven patients underwent a 6-months follow-up CMR and in all

of them the focal LGE areas were considerably reduced.

Conclusion: CMR is a powerful technique for diagnosis of acute myocarditis in children

and adolescents. In particular CMR seems to play a role in detecting focal myocardial

abnormalities in “sub-clinical” settings, even in absence of significant LV global and regional

dysfunction.

261. SUBCLINICAL DYSFUNCTION OF LEFT VENTRICLE IN DIABETES

MELLITUS PATIENTS: ASSESSMENT WITH GLOBAL STRAIN USING 3.0-

T CARDIAC MAGNETIC RESONANCE

L JIANG 1, ZG YANG 1, YK GUO 2, KY DIAO 1

1Department of Radiology, West China Hospital, Sichuan University, 37# Guo Xue

Xiang, Chengdu, Sichuan, China, chengdu, CHINA; 2Department of Radiology, West

China Second University Hospital, Sichuan University, 20# Section 3 South Renmin

Road, chengdu, CHINA

Objectives: Diabetes mellitus (DM) is a highly prevalent systemic disease, for which in-

time detection of dysfunctional changes and early intervention can significantly improve the

prognosis. The aim of this study was to evaluate the subclinical left ventricle (LV) dysfunc-

tion in DM patient using global strain analysis by cardiac magnetic resonance (CMR).

Methods: Fifteen DM patients with LVEF > 50% (aged 49.62 6 12.57 years,11 men) and

twenty-five healthy controls(aged 41.12 6 13.04 years,16 men) underwent CMR examin-

ation (short-axis, 4-ch and 2-ch Cine sequences were taken for strain analysis using tissue

tracking by cvi42). LV global myocardial strain parameters including peak strain, peak sys-

tolic strain rate and peak diastolic strain rate, as well as global radial, circumferential and

longitudinal analysis were calculated and compared between two groups using two-tailed

Student’s t test.

Results: The baseline characteristics did not differ significantly between DM group and the

controls. DM group had a significantly lower longitudinal peak strain (-16.81 6 3.29 vs. -

19.53 6 2.76, p¼ 0.008), circumferential peak diastolic strain rate (1.11 6 0.30 vs. 1.50 6

0.26, p¼ 0.000), longitudinal peak diastolic strain rate (1.01 6 0.24 vs.1.50 6 0.28,

p¼ 0.000), and higher radial peak systolic strain (2.56 6 0.76 vs. 2.0 6 0.61, p¼ 0.037)

compared with the healthy controls.

Conclusion: Cardiac MRI strain is sensitive to early dysfunctional change of DM patients

than traditional heart function evaluation parameters, which might help with better manage-

ment for the DM patients with normal LVEF.

262. LOCATION AND PATTERNS OF LATE GADOLINIUM

ENHANCEMENT IN PATIENTS WITH ACUTE MYOCARDITIS

D CABRITA ROQUE 1, P ALVES 1, J AUGUSTO 1, J SIM€OES 1, J JORGE 1,

P LUZ 1, D FARIA 1, P MAGNO 1, C MORAIS 1

1Hospital Prof. Dr. Fernando da Fosenca, EPE - Cardiology Department, Amadora,

Lisboa, PORTUGAL

Objectives: The clinical recognition of acute myocarditis (AM) is difficult. The late gadolin-

ium enhancement (LGE) detected by magnetic resonance (MRI) appears to be a valuable

tool to evaluate the inflammatory diseases of the myocardium. Our aim is to evaluate the

extension and location of the LGE in patients with the diagnosis of AM and its relation to

systolic function.

Methods: Retrospective study of 110 patients with the diagnosis of AM, between January

2010 and June 2016. Of these, we included 72 who had performed a cardiac MRI, in an

average period of 19 days after hospital admission.

Results: 46 patients (32.8 6 1.3 years; 82.6% male) had LGE in the MRI: 6.5% (n¼ 3) had

transmural LGE, compatible with a scar of acute myocardial infarction; 93.5% (n¼ 43) had

LGE in a location suggestive of inflammatory process, fulfilling the third item of the Lake

Louise (LL) criteria. Of this last group, 76.7% (n¼ 33) had subepicardial LGE; 7% (n¼ 3)

had mid myocardial LGE and 16.3% (n¼ 7) subepicardial and mid myocardial; in 72.1%
(n¼ 31) of the patients, LGE were present in more than one left ventricular wall (LVW). In

the evaluation of the totality of LVW affected, we concluded that the posterior and lateral

walls were the most commonly affected (34.9% and 28.9%, respectively); by the contrary,

the anterior wall and interventricular septum were the least affected (8.4% and 10.8%, re-

spectively). When we performed the analysis by segments, the least frequently affected

were the apical (16.9% vs 43.1% basal vs 40% mid). The fig. 1 represents the global evalu-

ation of the presence of LGE. 23 patients (53.5%) had two LL criteria (LGE and edema).

The average left ventricular ejection fraction (LVEF) was 60.3 6 1.2%; only one patient had

reduced LVEF.

Conclusion: The LGE is one of the LL criteria for the diagnosis of myocarditis by MRI. The

LGE pattern allow us to conclude that most often more than one LVW is affected, and that

the posterior and lateral walls are the most commonly affected, mainly in the basal and mid

segments. Very rarely the LVEF is reduced.
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263. MYOCARDIAL T1 MAPPING AND ECV QUANTIFICATION IN THE

OSIRIX PLATFORM

E. YAZDANPARAST 1, J. Ruiz Cabello 1, I. Ramirez de Arellano 1, I. Bilbao 1

1Advanced Imaging Unit, Spanish National Center of Cardiovascular

Investigations(CNIC), Madrid, SPAIN

Objectives: In vivo quantification of myocardial T1 relaxation time in both native and following

administration of gadolinium(Gd) based contrast agents are considered to be important bio-

markers for characterization of myocardial tissue. Parametric maps are generated using pixel-

wise curve fitting algorithms and according to the underlying physical phenomena.

Furthermore, Extracellular Volume(ECV) measurements based on pre and post T1-mapping

is a quantitative tool which could help clinicians to study diffuse diseases such as fibrosis.

Methods: Osirix DICOM viewer(Pixmeo, Switzerland) was used as the platform for de-

veloping and validating the proposed tool. Set of images with varying Inversion Time(TI) for

T1 mapping were acquired. Linear least squared curve fitting was performed on a pixel-by-

pixel basis and calculated values were saved in a separate file as the resulted map. For T1

mapping, -exp(-ti/t1) were used as time axis inputs in the linear fitting process. Coefficient

of determination(r2) value was calculated for each pixel and used as a measure to evaluate

the goodness of fit.

Results: For validating the results, small animal data were used. Images were acquired

using 7-Tesla MRI machine from VarianVR and using Modified Look-Locker Inversion

Recovery(MOLLI) sequence. Obtained maps were analyzed using color-coded images.

Furthermore, signal behavior was visualized for all coordinates. By clicking on each single

pixel, signal intensities for that location in the input series along with the information regard-

ing the calculated fit(relaxation time, slope, intercept and goodness of fit) are shown. To re-

duce the error in fitting process, one or more images for each slice could be excluded from

the calculations. This could be done after visualizing the fit for target pixels and detect

images, which increase the error.

Conclusion: Absolute quantitative relaxation time for various MRI datasets were obtained

using the developed open-source tool and on top of a well-known clinical setting. Pixel-

based visualization of fitting process ensures end-users regarding the accuracy of the cal-

culations. Finally, image processing features, which has already been implemented in

OsiriX, will facilitate the visualization and processing of the generated maps.

264. EFFECT OF CONTRAST ADMINISTRATION ON THRESHOLD-

BASED QUANTIFICATION METHOD

F SUHAI 1, I CSECS 1, CS CZIMBALMOS 1, ZS DOHY 1, L SZABO 1, P VOLGYI 1,

A TOTH 1, B SZILVESZTER 2, B MERKELY 1, H VAGO 1

1Semmelweis University Heart and Vascular Center, Budapest, HUNGARY; 2MTA-SE

Cardiovascular Imaging Research Group, Heart and Vascular Center, Semmelweis

University, Budapest, HUNGARY

Objectives: The aim of our study was to investigate the effect of the contrast administration

on left and right ventricular (LV, RV) parameters evaluated by a commercially available

threshold-based quantification software (MassK).

Methods: We prospectively evaluated CMR data of 20 patients without any functional,

structural abnormalities and delayed contrast enhancement (mean age 3864 years) and

16 patients with previous myocardial infarction (mean age 59615 years). The CMR scans

were performed on a 1.5T Philips Achieva, assessements were performed using Medis,

QMASS 7.6 software. We performed precontrast short axis cine images (SACI) before iv.

Gadovist administration (0.15mmol/kg) and postcontrast SACI which were taken 2 minutes

after the contrast administration. We assessed the LV, RV volumes and masses using the

conventional and the MassK method.

Results: With the MassK algorithm the LV, RV volumes were significantly higher and LV,

RV masses were significantly lower on the postcontrast compared to the precontrast evalu-

ation in both groups.

The median LV end-diastolic volume indices (LVEDVi) and LV mass in the control group:

LVEDVi: 71 ml/m2 [67-87] vs. 67 ml/m2 [60-81], LV mass: 141g [62-88] vs. 149g [112-180]

(p< 0.002).

The median RV end-diastolic indices (RVEDVi) and RV mass in the control group:

RVEDVi: 81.6ml/m2 [70-89] vs. 72.4ml/m2 [64-82]; RV mass: 47g [39-63] vs. 68g [52-79]

(p< 0.001).

Median LVEDVi in the infarction group: 74,5ml/m2 [63-96] vs. 64.5 ml/m2 [59-89]; LV

mass: 152g [126-188] vs. 164g [134-195] (p¼ 0.003). Median RVEDVi in the infarction

group: 58.3 ml/m2 [48-70] vs. 53.6 ml/m2 [45-62]; RVM 42.6g [39-47] vs. 53.9g [51-62]

(p¼ 0.001).

With the conventional method there were no differences in LV, RV volumes and masses in

control group. In the infarction group, we only could found differrence in LVEDVi: the post-

contrast LVEDVi was lower compared to the precontrast (median LVEDVi 92.4 ml/m2

[77.7-114] vs. 93.4 ml/m2 [79.6-113.6] (p¼ 0.0386).

Conclusion: These preliminary results show that contrast administration has a significant

effect on the threshold-based quantification method which have to take into account during

the post-processing evaluation.

265. VISUALIZATION OF CORONARY VEINS USING MAGNETIC

RESONANCE TOMOGRAPHY IN PATIENTS WITH VALVULAR HEART

DISEASES

M. SHLYAPPO 1, S. Aleksandrova, L. Yurpolskaya, V. Makarenko, L. Bockeria
1AN Bakoulev Scientific Center for Cardiovascular Surgery, Moscow, RUSSIA

Objectives: To evaluate in comparative aspect morphometry of coronary veins by mag-

netic resonance imaging in patients without cardiac disease and in patients with valvular

heart disease(VHD).

Methods: Performed cardiac MRI in 50 patients. In the first group included MRI studies of

30 patients without cardiac disease (age 41.3610.5years, weight 70612.5kg; height

16968.2sm), and in the the second group - MRI studies of 20 patients with VHD and

related pulmonary hypertension (age 5966.7age, weight 70.3611.6kg; height

164.567.9sm). In the standard cardiac MRI scanning protocol three-dimensional heart

scan included (3DWhole-heart on the Siemens devices; 3DTFENAV on the Philips de-

vices), which was conducted after contrast enhancement(CE). Statistical analysis was per-

formed using Mann-Whitney non parametric test.
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Results: Around all patients Great cardiac vein(GCV), middle cardiac vein(MCV), posterior

vein of the left ventricle(PVLV) and anterior interventricular vein(AIV) felt into the coronary

sinus(CS). By comparing groups identified significant CS and main veins expansion in pa-

tients with VHD as compared with control group(p> 0,05): the CS orifice diameter in the

first group was 7.3961.06mm; in the second group 16.2264.7mm. The GCV diameter in

the first group was 6.9260.65mm, in the second group–10.4562.05mm.The MCV diam-

eter in the first group was 3.2260.46mm, in the second group –5.66 61.36mm. PVLV

diameter in the first group was 2.2860.32mm, in the second group –3.660.86 mm. The

AIV diameter in the first group was 3.3660.46mm, in the second group –5.0260.67mm.

The average length of the CS up to the confluence of the middle cardiac vein in the first

group was 3.0460.82mm, in the second group –11,0265.4mm. Also revealed the direct

correlation between CS diameter and right ventricular ejection fraction(p> 0,05), and be-

tween CS diameter and RV remodeling index(D2/D1).

Conclusion: The program 3Dscan in cardiac MRI studies allows to recieve venous flow

images sufficient to visualize coronary veins in patients without cardiac disease as well as

in patients with valvular heart disease. The diameter of the vein was significantly increased

in patients with valvular heart disease as compared to patients without cardiac disease.

The CS and veins expansion connected with decreased RV ejection fraction and RV re-

modeling index.

266. RIGHT VENTRICLE MYOCARDIAL SYSTOLIC STRAIN EVALUATED

BY TISSUE-TRACKING CARDIAC MAGNETIC RESONANCE: AGE AND

GENDER STRATIFIED NORMALVALUES

A SCATTEIA 1, A BARITUSSIO 1, A GHOSH DASTIDAR 1, E DE GARATE 1, A

MACEIRA 2, D PENNELL 2, C BUCCIARELLI-DUCCI 1

1Bristol Heart Institute, NIHR Bristol Cardiovascular Biomedical Research Unit,

Cardiac Magnetic Resonance Unit, Bristol, UNITED KINGDOM; 2Royal Brompton

Hospital, NIHR Brompton Cardiovascular Biomedical Research Unit, Cardiac

Magnetic Resonance Unit, London, UNITED KINGDOM

Objectives: The assessment of right ventricular (RV) systolic function carries implications

for patient diagnosis, prognosis, and treatment; however, the complex geometry of the RV

makes this task difficult in daily clinical practice. Aim of the study was to define normal RV

myocardial strain values in a cohort of healthy volunteers using RV-Tissue-tracking CMR.

Methods: Tissue-tracking software estimates RV myocardial strain in the 3 deformational

directions using cine CMR images. 94 healthy volunteers were recruited (20-80 years, 51

men). CMR at 1.5T was performed. Tissue-tracking software (CVI42, Circle

Cardiovascular Imaging Inc.) estimated RV global longitudinal strain from two long-axis
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steady-state free precession (SSFP) cines and mid-circumferential and radial strain from

short-axis SSFP cines (Figure.1).

The entire cohort was analyzed by two independent observers. Statistical analysis was

made using independent sample T test, one-way ANOVA, Pearson’s correlation and mul-

tiple linear regression, as appropriate (p< 0.05).

Results: RV EF correlated positively with radial (R¼ 0.463, P< 0.0001) and circumferen-

tial (R¼-0.401 P< 0.001) strains. However, in multiple linear regression, only radial strain

demonstrated a significant relationship with RV EF . Each percentage-point increase in ra-

dial strain resulted in a 0.6 percentage-point increase in EF (standardized Beta-coefficient:

0.645, P¼ 0.020).

In gender subgroup analysis, there were no significant gender differences for all the RV

strain parameters: longitudinal (-23.465% vs -21.964%, P¼ 0.731) circumferential (-

9.8964% vs -10.863%, P¼ 0.924) and radial (18.267% vs 20.367%, P¼ 0.81) strain.

However, a trend toward greater radial and circumferential strain values in men was

observed. Age correlated positively with radial (R¼ 0.266, P¼ 0.015) and longitudinal

(R¼-0.214, P¼ 0.040) but not circumferential strain (R¼ 0.193, P¼ 0.07) . Reproducibility

analyses showed a poor reproducibility (ICC<0.7) for all three right ventricular strain

parameters.

Conclusion: We showed that radial strain is the largest determinant of RV EF, that RV

myocardial strain in the three directions does not differ between genders and that age

regresses positively with radial and longitudinal deformation. Our gender- and age- specific

normal values will help the use of RV tissue-tracking in daily clinical practice; however, the

poor reproducibility underlines the need for semi-automated software which can help the

tracking of the RV walls.

267. NON-COMPACT MYOCARDIUM ASSESSMENT IN THALASSEMIA

MAJOR PATIENTS USING DIFFERENT IMAGE ANALYSIS APPROACHES

V POSITANO 1, F MACAIONE 2, A MELONI 1, L PISTOIA 1, M’ ALLO 3, R SARLI 4, A

MASSA 5, A BARISON 1, N GIUNTA 6, P GIULIANO 6, S NOVO 2, A PEPE 1

1FONDAZIONE G. MONASTERIO CNR-REGIONE TOSCANA, PISA, ITALY;
2UNIVERSIT�A DEGLI STUDI DI PALERMO, POLICLINICO ’PAOLO GIACCONE’,

PALERMO, ITALY; 3PRESIDIO OSPEDALIERO ASL 5, CROTONE, ITALY;
4PRESIDIO OSPEDALIERO ORIENTALE M. GIANNUZZI, ASL TARANTO,

TARANTO, ITALY; 5OSPEDALE GIOVANNI PAOLO II, OLBIA, ITALY; 6ARNAS

CIVICO, DI CRISTINA BENFRATELLI, PALERMO, ITALY

Objectives: Several criteria were proposed for the diagnosis of left ventricle non-

compaction (LVNC). In respect to linear measurement methods derived from Petersen cri-

teria (1), global approaches based on assessment of the ratio between non-compact (NC)

and compact myocardial mass were demonstrated more accurate. In global approaches,

the compact myocardium is manually defined by tracing epicardial and the endocardial

contours on short axis (SA) views. NC area can be defined by tracing a single, continuous

contour delimiting trabeculated region, as in Jacquier et al. (2) or by one-by-one selection

of trabeculae as in Grothoff et al. (3). The scope of this study is to evaluate the influence of

the image analysis method on the characterization of LVNC.

Methods: CMR images were analyzed in 10 patients with TM enrolled in the Myocardial

Iron Overload in Thalassemia (MIOT) Network, satisfying the Petersen criteria for diagnosis

of LVNC. NC was assessed from fast-cine SA views by a custom software (HIPPO SW)

previously validated for CMR image analysis, using Grothoff (B) and Jacquier (C)

approaches. Images were blindly analyzed by two observers, assessing the global NC ratio

and mass as well as the segmental NC ratio.

Results: The COV for the inter-observer reproducibility of the Grothoff approach was

8.77% (r¼ 0.97, p< 0.0001) for NC percentage and 11.37% (r¼ 0.97, p< 0.0001) for NC

mass. No significant differences between observers were found in segmental analysis.

Paired t-test revealed a significant difference between Grothoff and Jacquier approaches in

estimation of both NC percentage (D) and mass (E) (p< 0.0001). NC percentage and

mass were higher if estimated by Jacquier approach in respect to Grothoff approach

(29.866.7 vs 17.765.9 and 23.9769.1 vs 12.366.1). Nine patients were positive for the

Jacquier criteria (NC/C>20%) while only one was positive for the Grothoff criteria (NC/

C>25%, NC mass>15g/m2).

Conclusion: The reproducibility of the Grothoff approach was good. The image analysis

method could affect the characterization and diagnosis of LVNC.

(1) Petersen SE et al. J Am Coll Cardiol 2005;46(1):101–5

(2) Jacquier A et al. Eur Heart J 2010;31(9):1098–104

(3) Grothoff M et al. Eur Radiol 2012;22(12):2699–709

268. SUBCLINICAL ABNORMAL LEFT VENTRICULAR STRAIN IN

PATIENTS WITH CARDIAC SARCOIDOSIS. RELATIONSHIP WITH FOCAL

FIBROSIS BY LGE

R PL�ACIDO 1, G LIMA DA SILVA 1, C DAVID 1, T GUIMAR€AES 1, AC MENDES 2,

FJ PINTO 1, AG ALMEIDA 1

1Santa Maria University Hospital, Cardiology Department, Lisbon Academic Medical

Center, CCUL, Lisbon, PORTUGAL; 2Santa Maria University Hospital, Pulmonology

Department, Lisbon, PORTUGAL

Objectives: Cardiac involvement in systemic sarcoidosis occurs in about 20-25% of pa-

tients and is associated with poor outcome and reduced survival. The detection of cardiac
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sarcoidosis is challenging in asymptomatic patients using conventional methods including

echocardiography. We aimed to assess whether in patients with pulmonary sarcoidosis

and without cardiac symptoms, CMR was able to detect subclinical cardiac sarcoidosis

(CSc) using tissue tracking and late gadolinium enhancement (LGE).

Methods: We included consecutive patients with pulmonary sacoidosis referred for CMR

study from a specialized sarcoidosis clinic. Inclusion criterion was the diagnosis of sarcoid-

osis and absence of clinical signs of cardiovascular disease. Exclusion criteria included the

presence of atrial fibrillation, more than mild valvular disease and ischemic heart disease.

All patients underwent a CMR study at 3T, including cine CMR (short and long-axis planes)

for LV function, T2-weighted imaging, tissue tracking (cvi42 software), LGE. Patients also

underwent Holter monitoring for arrhythmias.

Results: 35 patients were included, 53611 year-old, 17 male. A control group of 18 healthy

individuals were assessed by tissue tracking. ECG and conventional echocardiograms

were normal in all. LV end-diastolic volume and ejection fraction were normal in all patients

(71617ml/m2 and 5966% respectively). No myocardial signal changes were found on T2-

weighed imaging. Focal LGE was found in 11 patients (31%), involving mainly the midwall

and or subepicardium of the basal septum and lateral myocardial segments. Regarding

strain analysis obtained from tissue tracking, patients with sarcoidosis had significantly

lower LV peak longitudinal strain than the controls (-14.361.7% versus -18.861.4%,

p¼ 0.005). In 22 patients, including 11 patients with focal LGE and other 11 without LGE,

strain values were abnormal (mean -14.061.1%) and significantly lower than controls

(p¼ 0.03 and 0.003 respectively) In the Holter monitoring, patients with LGE showed sig-

nificantly more frequent ventricular arrhythmias in comparison with the ones without LGE

(p¼ 0.02).

Conclusion: In patients with systemic sarcoidosis and absence of clinical cardiac involve-

ment, CMR showed subclinical involvement in a substantial proportion, with focal LGE and

abnormal longitudinal strain probably due to more widespread myocardial disease. LGE

was associated with a more frequent occurrence of ventricular arrhythmias.

269. DOES LEFT VENTRICLE MASS REALLY CHANGES AFTER RENAL

ARTERY SYMPATHETIC DENERVATION (RASD)?

D. PALIONIS 1, A. BERUKSTIS 2, N. VALEVICIENE 1, S. GLAVECKAITE 2,

D. ZAKARKAITE 2, A. LAUCEVICIUS 2

1Centre of Radiology and Nuclear Medicine, Vilnius University Hospital Santariskiu

Klinikos, Vilnius University, Vilnius, LITHUANIA; 2Centre of Cardiology and

Angiology, Vilnius University Hospital Santariskiu Klinikos, Vilnius University, Vilnius,

LITHUANIA

Objectives: We present intermediate results of the ongoing multimodal (echocardiography

(US) and cardiac magnetic resonance (CMR) study that aims at investigating the effects of

RASD on cardiac morphology and central hemodynamic parameters in patients with resist-

ant arterial hypertension (RAH).

Methods: 26 patients with RAH underwent RASD. Patients were enrolled if RAH remained

(with office systolic blood pressure (BP) of> 160 mm Hg and>150mm Hg for patients with

type 2 diabetes mellitus) and/or mean 24-hour (24h) ambulatory systolic BP of> 140mm

Hg was present despite being treated with at least 3 antihypertensive drugs (including

diuretic).

There were 12 female and 14 male patients with mean age of 53 6 8.2 (33–67) years, while

using at average 6.6 6 1.2 antihypertensive drugs prior to any interventions.

Prior and 6 months after RASD patients underwent CMR and US testing for cardiac anat-

omy and functional data.

CMR was performed using a 1.5T Avanto TIM system (Siemens, Germany) to evaluate

anatomy of the left ventricle (LV), renal arteries and adrenal glands (to exclude possible

causes for secondary hypertension).

Two-dimensional US was performed using a colour Doppler ultrasonic system with a 1.0 –

5.0MHz transducer (GE Vivid 7, USA).

24h BP measurements were performed repeatedly prior and after 6 months.

Results: Six months after RASD procedure there was a significant drop of 24h BP from

160/100616/14 to 144/90619/12 mm Hg (p< 0.008).

Left ventricular mass indexed (LVMI) to body surface area significantly decreased in 6

months after RASD only estimated by US (LVMIus: 126.62637.56 to 111.43624.49 g/m2,

p< 0.001), but CMR did not confirmed significant mass reduction (LVMIcmr: 93.68646.04

to 89.88633.66 g/m2, p¼ 0.36). Although LVMIus and LVMIcmr revealed strong correl-

ation (r¼ 0.63, p< 0.05).

Conclusion: After the sequence of Symplicity HTN trials, the impact of the RASD on lower-

ing BP and cardiovascular risk is still debatable. Our CMR data so far did not confirm signifi-

cant LV mass index reduction 6 months after RASD despite significant decrease of 24h BP

and LVMI in US. We think further studies are needed to evaluate real effect of RASD on

cardiac morphology.

270. MYOCARDIAL RUPTURE AFTER MYOCARDIAL INFARCTION AND

CARDIAC MAGNETIC RESONANCE: MECHANISM BEYOND TISSUE

CHARACTERIZATION

A NIERO 1, M DE LAZZARI 1, F PREVEDELLO 1, A CIPRIANI 1, A BRACCO 1,

B GIORGI 2, R VEZZARO 3, G TARANTINI 1, G GEROSA 1, L CACCIAVILLANI 1,

S ILICETO 1, M PERAZZOLO MARRA 1

1Department of Cardiac Thoracic and Vascular Sciences, University of Padua, Padua,

ITALY; 2Institute of Radiology, University of Padua, Padua, ITALY; 3Radiology, Azienda

Ospedaliera Padova, Padua, ITALY

Objectives: Post-infarction myocardial rupture (MR) is a rare but dreaded complication in

patients with acute myocardial infarction (AMI) associated with a very poor prognosis. We

investigated whether strain imaging assessed by Cardiac magnetic resonance (CMR)-fea-

ture tracking (FT) could identify adverse ventricular remodelling as a possible mechanism

for MR after AMI.

Methods: A total of 15 patients (male 8, mean age 73 6 13 years) with acute ST-segment

elevation myocardial infarction (STEMI) complicated by free wall MR were analysed. As

control, a group of 15 STEMI without MR matched for ejection fraction, age and infarct area

(IA) were included. CMR-FT analysis was performed using a novel commercially available

software (Circle Cardiovascular Imaging Tissue Tracking, cvi42, Calgary, Alberta, Canada)

assessing radial, circumferential and longitudinal peak systolic strain (PSS) both as global

value, mean regional value in IA and in the adjacent zone. The difference in strain between

IA and adjacent zone was considered a wall stress index (WSI). The IA has been identified

on the basis of transmural late gadolinium enhancement (LGE) area.
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Results: On CMR-FT there were no difference between MR group and controls in term of

radial, circumferential and longitudinal PSS, neither in the IA nor in adjacent zone.

However, the subjects with MR showed a higher differential value in radial PSS even with-

out reaching statistically significance (median values 20.2 vs 12.6). Evaluating also the in-

fluence of global deformation on IA, the differential radial value indexed by global value of

radial PSS was higher in MR patients than those without (0.83 vs 0.60, p¼ 0.01).

Conclusion: In patients with MR complicating AMI strain values are not different as com-

pared with those without rupture. However, an index represented by the ratio between dif-

ferential radial value indexed by global radial PSS seems to be able to differentiate those

with myocardial rupture. This parameter takes into account not only the IA, but also the

complex interplay with non-infarcted myocardium and the WSI as possible physiopatho-

logic mechanism of MR.

271. WHAT IS THE MOST SENSITIVE CMR TECHNIQUE FOR

EVALUATING MYOCARDIAL FUNCTION? ASSESSMENT OF AN AORTIC

STENOSIS COHORT

W. MOIR 1, T Triebel 2, S Rosmini 3, J Moon 4

1Monash Heart, Melbourne, AUSTRALIA; 2Barts Heart Centre, London, UNITED

KINGDOM; 3Barts Heart Centre, London, UNITED KINGDOM; 4Barts Heart Centre,

London, UNITED KINGDOM

Objectives: Whilst CMR is the gold standard technique for evaluating left ventricular (LV)

ejection fraction (EF), significant myocardial dysfunction can be present in patients with

normal EF. Echocardiographic techniques measuring mitral annular motion and global lon-

gitudinal strain (GLS) have demonstrated abnormalities of LV long axis myocardial contrac-

tion before detectable changes EF in a variety of cardiac pathologies. Mitral annular plane

systolic excursion (MAPSE) has been used with CMR to evaluate LV long axis function,

and more recently calculation of GLS with tissue tracking has become available. Some

data suggests correcting MAPSE for diastolic LV length (MAPSE/EDL) as a ‘poor mans

strain’ may also be beneficial.

We evaluated myocardial contraction with MAPSE, MAPSE/EDL and GLS in patients se-

vere symptomatic aortic stenosis (SSAS) pre and post op, and in a group of aged matched

controls to determine if a particular method was superior at detecting abnormalities of, or

changes in myocardial function.

Methods: Consecutive patients with SSAS planned for AVR underwent CMR pre opera-

tively (preAS) and 1 year post op (PostAVR) at our institution. This sub-study included 56

consecutive patients with normal resting LV ejection fraction (> 55%) who did not develop

sustained AF or require permanent pacemaker implantation post op. In addition to the

standard volumetric and functional parameters; MAPSE, MAPSE/EDL and tissue tracking

GLS were measured. 15 age matched controls were also studied.

Results: 56 preAS patients (69 þ- 11 years); had normal LVEF (75% þ- 9%) but signifi-

cantly impaired myocardial function compared with age matched controls manifested as

reduced MAPSE, MAPSE/EDL and GLS - see table 1. PostAVR CMR demonstrated no

significant change in the LVEF, stroke volume, cardiac output, MAPSE or MAPSE/EDL,

but a significant improvement in GLS (see table 2).

Conclusion: In patients with SSAS and normal LVEF; MAPSE, MAPSE/EDL and GLS are

all capable of demonstrating sub clinical myocardial dysfunction. Only GLS demonstrated

a significant improvement following AVR, suggesting it may be the most sensitive measure

of myocardial contraction and have potential utility in future cardiac surveillance or interven-

tion studies.

272. UTILISING ULTRAFAST CMR IMAGING IN HEALTH AND DISEASE

L. MCGRATH 1

1Barts Heart Centre, London, UNITED KINGDOM; 2National Heart, Lung and Blood

Institute, National Institute of Health, Washington, USA

Objectives: Cardiovascular Magnetic Resonance has changed cardiac care by its superior

diagnostic performance. Devising an ultrafast protocol, focusing on clinically diagnostic

images, thus reducing scanning times and running costs, could potentially make it more ac-

cessible to the poorer communities, including the developing world. We aimed to develop

an ultrafast CMR volumes and LGE protocol to deliver CMR faster and cheaper for wider

utilization.

Methods: Prior to the INCA-PERU study (Impact of Non-invasive CMR Assesment –

Peru), we developed and tested an optimized 18 minute protocol in London (UCL/Barts

Heart Centre) for volumes, function and tissue characterization. Twenty healthy volunteers

were recruited and scanned in the UK. The protocol consisted of a localizer, anatomical

haste, 2, 3 and 4 chamber cines, TPAT Short Axis Stack and FISP LGE, with the contrast

delivered prior to the SA stack (fig 1). The scans were performed on 2 x 1.5 T Siemens

scanners (Aera & Avanto) within a general MRI department using the basic Siemens car-

diac MRI sequences. Local radiographers were trained by the visiting UK team.

Results: Achieved scan duration was 186 7mins - a 2-fold reduction compared with the

typical 40minute CMR scan. No cardiac or extra-cardiac abnormalities were detected. This

protocol was transferrable – when moved to Peru, 111 patients/healthy volunteers were

scanned using the same protocol. Some patients were longer – driven by findings e.g, con-

genital, masses (fig 2).

Conclusion: An ultrafast CMR volumes and LGE protocol was developed and can be de-

livered in the UK and developing world with a mean scan time of 18minutes.

273. DEVELOPMENT OF FAST AND ROBUST HEART LOCALIZATION

USING 3TAND 7T MRI

T K€ORNER 1, M MEYERSPEER 1, E MOSER 1, A SCHMID 1

1Center for Medical Physics and Biomedical Engineering, Medical University of

Vienna, Vienna, AUSTRIA

Objectives: A major obstacle for Cardiovascular magnetic resonance (CMR) is the motion

of the heart during the respiratory cycle. Methods like breath-holding can decrease motion

related artifacts, but demand subject compliance and are not feasible for all applications. In

contrast real-time navigator gating (NG) works independently of subject cooperation.

Methods for NG include pencil beams (S.Kozerke et al DOI:10.1002/mrm.10182) and

cross-correlation to a reference. Here, an alternative fast and robust approach for detecting

cardiac motion is investigated (D.Firmin et al PMID:11816615).

Methods: Sagittal images (�2x2x4mm) were acquired from 7 healthy subjects (3m/4f,

2662y, BMI:25.362.6kg/m2) in supine position using 3T and 7T scanners (Siemens,

Germany). Gradient echo (GRE) and turbo flash (TFL) sequences were investigated. An

analysis algorithm (perl data-language, http://pdl.perl.org), was developed in-house:

Images were smoothed (Gauss:3x3). Then the computation of the average value in phase-

encoding (AP-O) direction S(x) followed by the derivative along the readout direction

D(x)¼dS(x)/dx values in (HF-O) direction was performed. Cranial of the maximum S(x), a

minimum in D(x) can be observed, as well as a maximum in caudal direction corresponding

to the edges of the heart, Figure 1.

Results: Using these procedures, both size and position of the heart along the readout dir-

ection can be derived (s. Figure 1). Repeating the analysis along the phase-encoding direc-

tion, should work and will be investigated. The most suitable sagittal plane is in the apex

area. GRE and TFL sequences worked out equally well. ECG triggering, rotating images

and a saturation slab increase the detection accuracy. The position of the heart was detect-

able in 91.566.4%(3T) and 91.862.4%(7T) of all images.

Conclusion: Localizing the heart using the presented algorithm is reliable at 3T and 7T.

The presented method is a promising step towards the implementation as navigator for car-

diovascular imaging, spectroscopy and PET-MR applications. This work was funded by the

Austrian Science Fund (FWF) project P 28867-B30.

274. INFLUENCE OF MOTION ARTIFACT IN MYOCARDIAL MRS (BASIC

EXPERIMENT)

H KATSUYAMA 1, M HIRANO 1, Y TAJIMA 1, S SHOJI 1, K MURATA 1, Y ICHIBA 2, Y

KOMORI 2, S HINATA 1, K TOKUUYE 1, H ONO 3
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1Tokyo Medical University, Tokyo, JAPAN; 2SIEMENS healthcare K.K., Tokyo, JAPAN;
3Kohseichuo General Hospital/Department of Cardiology, Tokyo, JAPAN

Objectives: Because of different cardiac phase where myocardial wall moves at different

velocity, motion artifacts is considered to effect on myocardial MRS. Full width at half max-

imum (FWHM) of the MR spectrum is the parameter used for evaluating the uniformity of

the magnetic field, where the smaller the value is, the better the uniformity get.

The purpose of this study was to investigate the influence of motion artifacts by FWHM on

myocardial MRS using in-house phantom.

Methods: A bottle of mayonnaise was used as a phantom. MRS was performed in a sta-

tionary state of the phantom and with moving lineally at four different velocities: A (0 mm/s),

B (1 mm/s), C (2 mm/s), D (3 mm/s), and E (4 mm/s).

All MRI examinations were performed with a 3.0 T superconductive MRI system (MAGNETOM

skyra; Siemens Healthcare, Erlangen, Germany) with a 30 v 2 channel body coil.

Single-voxel 1H-MR spectroscopic data was acquired by a point-resolved spectroscopy se-

quence. The voxel was set on center of the phantom. The parameters as follows: voxel

size, 10 v 10 v 10 mm; TR/TE, 4 R-R intervals/30ms; average, 1. A total of 512 data points

were obtained using a band width of 1,960 Hz. Spectra without water suppression were
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quantified using standard line-fitting procedure (MRSpectroscopy; Siemens Healthcare) of

water signal at 4.7ppm.

The influence of moving speed on MRS was examined by FWHM.

Results: Mean FWHM was 7.17 on A, 18.97 on B, 17.4 on C, 25.1 on D and 30.63 on E.

FWHM was minimum on the stationary state of phantom (A). FWHM increased as moving

speed of phantom was above 3 mm/s. When the moving speed is 4 mm/s, the FWHM

increased with significant difference.

Conclusion: Myocardial MRS is affected by motion artifact due to the velocity of the voxel

dislocation. The result was suggested that MRS accuracy probably deteriorate significantly

when the speed becomes higher than a certain level.

275. EVALUATION OF RIGHT VENTRICULAR MYOCARDIAL

DEFORMATION IN REPAIRED TETRALOGY OF FALLOT USING FEATURE

TRACKING MAGNETIC RESONANCE STRAIN

A. INAGE 1, N. MIZUNO 2

1Division of Pediatric Cardiology, Sakakibara Heart Institute, Tokyo, JAPAN;
2Department of Radiology, Sakakibara Heart Institute, Tokyo, JAPAN

Objectives: Pulmonary regurgitation influences long-term ventricular mechanism in

repaired tetralogy of Fallot (TOF). The objective of this study was to investigate into

correlation RV myocardial deformation with cardiac MRI (CMR) functional

parameters.

Methods: 25 repaired TOF patients and 10 normal controls retrospectively underwent a

CMR study. RV global longitudinal strain (GLS) was measured from the standard 2-cham-

ber and 4-chamber view, and global circumferential strain (GCS) at the RV mid cavity from

the standard short axis view. GLS and GCS were offline performed using Cine-based fea-

ture tracking strain.

Results: 92% of cases have obvious pulmonary regurgitation [regurgitant fraction

(PRRF)¼34þ/-18%]. GLS was reduced in TOF compared to controls while GCS was pre-

served. GLS, GCS and longitudinal to circumferential strain (L/C) were correlated with right

ventricular ejection fraction (RVEF), and negatively correlated RV volume. There was no

correlation between GLS, GCS and L/C, and PRRF.

Conclusion: The correlations between GLS, GCS and L/C with RV volumes and RVEF

without PRRF. RV myocardial deformation may provide insight into right ventricular re-

sponse to volume overload in TOF.

276. NATIVE MYOCARDIALT1 AND T2 MAPPING IN HEALTHYADULT

VOLUNTEERS: THE EFFECTS OF WALL THICKNESS, GENDER AND

MYOCARDIAL REGION AT 1.5T

I HARRIES 1, A DASTIDAR 1, A BARITUSSIO 1, E DEGARATE 1, T ERDEI 1,

G PONTECORBOLI 1, S ELGAMAL 1, C BUCCIARELLI-DUCCI 1

1CMR Unit, Bristol Heart Institute Bristol NIHR Cardiovascular Biomedical Research

Unit, University of Bristol, Bristol, UNITED KINGDOM

Objectives: Native myocardial T1 and T2 mapping is increasingly being used to assess

myocardial disease. We aimed to characterise patient factors that influence native myocar-

dial T1 and T2 in healthy adult volunteers using cardiovascular magnetic resonanace

(CMR) at 1.5T.

Methods: 15 healthy adult volunteers (7 Female, Age 32.9 6 4.6) underwent CMR. Native

myocardial T1 and T2 maps were obtained in three short axis slices using the optimised

modified Look-Locker inversion recovery (MOLLI) sequence and T2-weighted spin echo

sequences, respectively. Mapping values were determined in msec by drawing a region of

interest in each of the 16 myocardial segments. Wall thickness (mm) was measured from

short axis steady state free precession cine sequences at end diastole. Unpaired samples

T tests were used to determine differences between groups and correlations were as-

sessed with the Pearson correlation coefficient.

Results: 240 segments were analysed. Native T1 (1030.4 6 46.3ms vs 987.4 6 43.1ms,

P< 0.001) and native T2 values (53.6 6 4.4ms vs 52.5 6 3.9ms, P¼ 0.03) were higher in

females. Native T1 (1020.4 6 58.4ms vs 1003.3 6 44.9ms, P< 0.001) and T2 values (56.9

6 4.5ms vs 52.2 6 3.2ms, P< 0.001) were higher in apical vs non-apical segments but did

not differ between septal and lateral segments (1009.2 6 44.0ms vs. 995.5 6 44.4ms;

P¼ 0.21 for T1 and 51.1 6 3.7ms vs. 51.6 6 2.7ms; P¼ 0.35 for T2).

There was an inverse correlation between wall thickness and native myocardial T1 (T1

mean 1006.7 6 50ms, Wall thickness 67.7 6 17mm, Pearson r ¼ -0.373, P< 0.001), and

native myocardial T2 (T2 mean 52.9 6 4ms, wall thickness 67.7 6 17mm; Pearson r ¼ -

0.399, p< 0.001).

Conclusion: In healthy adult volunteers, native myocardial T1 and T2 values are higher in

females than in males and in apical compared to non-apical segments. Wall thickness in-

versely correlated with native myocardial T1 and T2 mapping values. These findings re-

quire further validation and may be relevant when interpreting native mapping data in a

clinical context.

277. RELIABILITY OF INTRA-CARDIAC FLOW QUANTIFICATION USING

4D FLOW CMR IN THE PRESENCE OF MINOR PHASE-CONTRAST

ALIASING ARTEFACTS

S CRANDON 1, P GARG 1, J FOLEY 1, G FENT 1, P CHEW 1, S ONCIUL 1,

P SWOBODA 1, J GREENWOOD 1, S PLEIN 1

1Leeds Institute of Cardiovascular and Metabolic Medicine, Leeds, UNITED

KINGDOM

Objectives: Retrospective valve tracking from 4-dimensional phase-contrast (PC) CMR

(4D flow CMR) permits reliable intra-cardiac flow quantification. However, it remains un-

clear if ‘minor’ aliasing artefacts in the source data affect this quantification significantly.
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Methods: Ten healthy volunteers (HV) underwent CMR at 1.5T (Ingenia CV, Philips

Healthcare, Best, The Netherlands). The CMR protocol included: 2-chamber, 3-chamber,

4-chamber cines and 4D flow CMR with isotropic voxel size (3� 3�3mm3), parallel imag-

ing (SENSE 2), VENC 150cm/s in all three directions and using echo-planar imaging (EPI)

to factor 5 for read-out acceleration. Free breathing was allowed and no respiratory motion

correction was used. Aliasing artefacts were defined as ‘minor’ only if they involved less

than 1% of left ventricular end-diastolic volume. All cases were pre-selected with ‘minor’ ali-

asing artefacts form a database of HV recruited for other research studies. Retrospective

gating was used and 30 cardiac phases were reconstructed. Images were analysed by two

assessors (SC and PG) blinded to each other. PG performed analysis with aliasing correc-

tion on the PC images. Retrospective valve tracking with measurement planes positioned

perpendicular to the inflow direction on 2-, 3- and 4-chamber cines was used to calculate

stroke volume (SV). Background correction was used from velocity sampled in the

myocardium.

Results: All volunteers had minor aliasing artefacts in the LV cavity or outflow tract. Mean

mitral valve (MV) SV was 85623ml (PG) and 75618ml (SC) (p¼ 0.12). Mean aortic valve

(AV) SV was 80620ml (PG) and 75619ml (SC) (p¼ 0.08). Bias between aliasing

corrected/non-corrected phase-contrast images was most significant for peak AV velocity

(Bias: 15, 95% CI 5.4-24, P¼ 0.005). Diastolic flow had reduced biases (E-wave velocity:

bias 3, 95% CI -2-8, P¼ 0.3; A-wave velocity bias -1.8, 95% CI -7-4, P¼ 0.5; MV SV bias

10, 95% CI -3-24, P¼ 0.12). The AV SV bias was 5, 95% CI -1-11, P¼ 0.08.

Conclusion: Whole-heart 4D flow CMR with pre-set VENC of 150cm/s and retrospective

valve tracking provides reliable assessment of trans-mitral flow and diastolic function even

with minor aliasing artefacts. Aortic peak velocity is under-estimated significantly in the

presence of aliasing.

278. 3D MAGNETIC RESONANCE TAGGING CHARACTERISATION OF

3D STRAIN IN HYPERTROPHIC PHENOTYPES WITH PRESERVED

EJECTION FRACTION

M AMZULESCU 1, H LANGET 2, A SLIMANI 1, C ROY 1, P ALLAIN 2, M DE CRAENE 2,

C DE MEESTER 1, A PASQUET 1, D VANCRAEYNEST 1, AC POULEUR 1, JL

VANOVERSCHELDE 1, BLM GERBER 1

1Saint Luc University Clinics, Brussels, BELGIUM; 2Philips Research Paris (Medisys),

Suresnes, FRANCE

Objectives: In aortic stenosis (AS) and hypertrophic cardiomyopathy (HCM), reduction of

longitudinal myocardial strain despite normal ejection fraction (EF) has been reported.

However, the underlying mechanism remains unclear and it was proposed that it could re-

sult from increases in strain in other directions. In order to understand the complex contribu-

tion of different strain components to preserve EF in these diseases, we studied the

myocardial deformation using 3D magnetic resonance tagging (3DTagg).

Methods: 12 patients (pts) with HCM, 17 pts with moderate and severe AS and 39 healthy

volunteers (VOL), all with normal EF, underwent 3T CMR. Left end-diastolic (EDV) and

end-systolic (ESV) ventricular volumes, mass and ejection fraction (EF) were measured on

short-axis cine SSFP images. 3DTagg acquisitions of the left ventricle (LV) were acquired

in a 3 breathold 3D cine GRE sequences encoded with SPAMM tagging in 3 orthogonal dir-

ections and analyzed with custom 3D HARP research software to compute endocardial

global (G) peak-systolic longitudinal (L), circumferential (C) and radial (R) strains, as well

as torsion.

Results: See table. AS pts were significantly older than VOL and HCM (both p< 0.0001)

and had lower EDV and ESV compared to HCM (p¼ 0.01 and p¼ 0.002, respectively),

while their EF was significantly higher than VOL and HCM (both p< 0.003). HCM had

significantly higher LV mass compared to VOL and AS (p¼ 0.01 and p¼ 0.03, respect-

ively). Compared to VOL, AS had similar GLS (p¼ns) and significantly higher GCS

(p¼ 0.01), GRS (p¼ 0.02) and torsion (p< 0.0001). HCM had significantly lower GLS than

VOL (p¼ 0.03), but comparable GCS, GRS and torsion (p¼ns). HCM had lower GLS and

GCS and higher GRS than AS (p¼ 0.05, p¼ 0.01, p¼ 0.01, respectively) and comparable

torsion (p¼ns).

Conclusion: Hypertrophic phenotypes display distinct strain patterns contributing to the

maintained ejection fraction, probably due to the different fiber orientation. In aortic sten-

osis, there is a compensatory increase in circumferential and radial strain and higher tor-

sion, contributing to the supra-normal EF, while in hypertrophic cardiomyopathies, the

mechanism of preserved EF remains unclear, as longitudinal strain decreases with no

counterbalance from the other strain components.

279. LIVER IRON CONCENTRATION MEASUREMENT USING T2* MRI: A

REPRODUCIBILITY STUDY IN A PAEDIATRIC POPULATION

C ALEMAN 1, J L2, B P1, S M1

1Birmingham Children’s Hospital NHS Foundation Trust - Department of Paediatric

Radiology, Birmingham, UNITED KINGDOM; 2Birmingham Children’s Hospital NHS

Foundation Trust - Department of Paediatric Haematology, Birmingham, UNITED

KINGDOM

Objectives: Management of patients with iron overload is guided by their liver Iron concen-

tration (LIC). At our centre liver iron load is assessed using R2- magnetic resonance imag-

ing (MRI) which is analysed by FerriScanVC to quantify LIC. An alternative approach

involves T2*- MRI which is quick and has shown accurate quantification in adults. The

speed of T2*-MRI makes it a desirable test in children. We present a study to test the accur-

acy of T2*-LIC measurements in children at a tertiary referral paediatric hospital.

Methods: Between January 2013 and October 2015, 78 children underwent 106 MRI

scans to measure LIC using both R2 and T2* sequences. T2*-LIC was calculated using a

variety of existing models and compared to the FerriScanVC R2-LIC. Mixed model linear re-

gression analysis of our raw T2* data and the R2-LIC was used to develop a new T2* cali-

bration equation. Pearson correlation coefficients and Bland-Altman plots tested

agreement between The R2-LIC and T2*-LIC estimates.

Results: Linear regression analysis of our ln(T2*) values with the measured

FerriScanVC ln(R2-LIC) show significant correlation: Pearson value of -0.95, for n¼ 106,

and range of R2-LIC from 0.8-33.9 mg/g. Giving us a new T2* calibration equation:
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ln(LIC)¼ (-1.2141(ln(T2*)) þ3.7036), with R2 ¼ 0.91 Bland-Altman plots comparing T2*-

LIC demonstrated good agreement (mean difference of 0.35 and range of 4.6mg/g, with

alpha of 0.05). T2*-LIC, calculated with existing independent calibration equations, demon-

strated a less accurate agreement (mean difference of 0.49 and range of 5.7mg/g). Both

plots showed underestimation of T2*-LIC especially at higher values of LIC.

Conclusion: We have shown a significant correlation between our T2* values and

FerriScanVC measured R2-LIC in 106 studies of 78 children. We derived an LIC calibration

equation with logarithmic conversion of T2* and LIC achieving the strongest correlation.

We believe this model is the most robust, but should be calibrated for each institution.

Existing T2*-LIC conversion equations, show close relationship with the R2-LIC, however

were less accurate and less precise. The accuracy and precision of the T2*-LIC measure-

ments require consideration with clinically relevant values, especially at higher values, for

useful application in clinical practice.

280. COMPARISON OF TWO METHODS OF LEFT VENTRICULAR

GLOBAL STRAIN ASSESSMENT IN NORMAL SUBJECTS: FEATURE

TRACKING VERSUS TAGGING

T ADLA 1, V SUCHANEK 1, L RIEDLBAUCHOVA 2, M LOZEK 3, J TOMIS 2,

J HOZMAN 1, J JANOUSEK 3, M ROCEK 1

1Motol University Hospital - Department of Radioloogy, Prague, CZECH REPUBLIC;
2Motol University Hospital - Department of Cardiology, Prague, CZECH REPUBLIC;
3Motol University Hospital - Children’s Heart Centre, Prague, CZECH REPUBLIC

Objectives: Aim of the study is to compare global deformation parameters of the

left ventricle (LV) in healthy volunteers assessed with feature tracking (FT) from

standard cine images with measurements obtained from tagged images – tagging

(TG).

Methods: Ten healthy volunteers (46 þ/- 12 years) underwent cardiac MRI examination

including tagged images in 3 longitudinal axes (LA, 4-chamber, LV 2-chamber and LV 3-

chamber) and 3 short axes (SA, basal, mid-ventricular and apical). Standard cine (steady-

state free precession) images were acquired in the same planes. Measurements of global

strains were performed with the Segment v2.0 R5270 (Medviso, Sweden) software. Global

longitudinal strain (GLS) was measured in the LA images. Global circumferential strain

(GCS) was obtained from the SA images. Global radial strain (GRS) was measured from

both the SA and LA images. Each measurement was done twice for assessment of intra-

operator agreement.

Results: Difference between global strain measures by FT and TG expressed as bias by

Bland-Altman analysis was: -5% for GLS, -7% for GCS, and 31% for GRS derived from SA.

GRS derived from tagged images in LA showed an unrealistic result close to zero.

Correlation was statistically significant for GCS, GLS and GRS from SA.

There was no statistically significant intra-operator difference between the 1st and 2nd

measurement for both methods in any plane. Correlation coefficients were 0.90 – 0.99

(p< 0.01) for FT and 0.72 – 0.99 (p< 0.01) for TG. Maximal difference expressed as bias

by Bland-Altman analysis was -2.6% for FT, and 1.1% for TG.

Conclusion: In a given small set of normal subjects LV global strains assessed by FT

were more prominent as compared to those measured by TG, especially for GRS obtained

from SA images. Except this bias the results were well correlated and both methods had

good intra-operator agreement.

Supported by Ministry of Health of the Czech Republic, grant nr. 15-31398A.

281. GRADING OF AORTIC REGURGITATION BY CARDIOVASCULAR

MAGNETIC RESONANCE AND PULSED DOPPLER EXAMINATION OF

THE LEFT SUBCLAVIAN ARTERY VERSUS TRANSTHORACIC

ECHOCARDIOGRAPHY

R SPAMPINATO 1, C JAHNKE 2, I PAETSCH 2, S HILBERT 2, F BUSCH 1,

V SCHLOMA 1, Y DMITRIEVA 1, F BONAMIGO THOME 1, S L€OBE 2, C ROGGE 2,

E STROTDREES 1, G HINDRICKS 2, F-W MOHR 1

1Heart Center Leipzig, University of Leipzig, Department of Cardiac Surgery, Leipzig,

GERMANY; 2Heart Center Leipzig, University of Leipzig, Department of

Electrophysiology, Leipzig, GERMANY
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Objectives: Transthoracic echocardiography (TTE) is the current standard for assessing

aortic regurgitation (AR). AR severity can also be evaluated with estimation of regurgitant

fraction (RF) by flow measurement in ascending aorta using cardiac magnetic resonance

(CMR), or by examination of the left subclavian artery (LSA) velocity contour by pulsed

Doppler; however, a comparison of the RF measurements of these three methods using a

TTE multiparametric approach grading of AR as reference has not been evaluated.

Methods: We evaluated the severity of AR in 47 patients (56.5614years; 37 men) with a

wide spectrum of AR of the native aortic valve. Using a recommended TTE multiparametric

approach the AR was quantified and divided in to 3 groups: mild (n¼ 17), moderate (n¼ 9),

and severe (n¼ 21). We evaluated also the RF derived from examination of LSA-Doppler

(ratio between diastolic and systolic velocity-time integrals) and from CMR phase-contrast

quantitative flow (performed in the aorta 1cm above the aortic valve). RF measurements of

all methods were then compared within the 3 groups.

Results: Measurements of RF showed a good Pearson correlation between all methods,

but the mean RF values were significantly greater on TTE compared with LSA-Doppler and

CMR (38.9617.5% vs. 35.2618.2% vs. 31.6619.5%, respectively; p< 0.02). Throughout

the 3 groups the mean differences in RF values between the three methods were signifi-

cant in the groups with mild and moderate AR, with lower values obtained with LSA-

Doppler and CMR (Figure-A). The RF values that best defined the TTE derived AR severity

using CMR were: mild, <19%; moderate, 20% to 40%; and severe, >41%; and using LSA-

Doppler: mild, <29%; moderate, 30% to 44%; and severe, >45% (Figure-B). With these

grading scales the receiver operating characteristic curve showed a sensibility and specifi-

city for detecting severe AR of 88.9% and 95.8% for CMR, and 94.4% and 100% for LSA-

Doppler.

Conclusion: The quantitative RF values for AR grading using PISA-method, LSA-Doppler

and CMR correlate well with each other but differ in groups with mild and moderate AR

when using a recognized multiparametric echocardiographic approach. Clinical prospect-

ive studies should validate these modality adjusted grading scales.

282. MYOCARDIAL SCAR PERCENTAGE PREDICTS REVERSE LEFT

VENTRICULAR REMODELING FOLLOWING PERCUTANEOUS EDGE-TO-

EDGE MITRAL REPAIR

B PAELINCK 1, M DEN HEIJER 2, H BROUWER 2, D DE BOCK 1, P PARIZEL 3,

I RODRIGUS 1, M CLAEYS 2

1Antwerp University Hospital - Dept. of Cardiac Surgery, Edegem, BELGIUM;
2Antwerp University Hospital - Dept. of Cardiology, Edegem, BELGIUM; 3Antwerp

University Hospital - Dept. of Radiology, Edegem, BELGIUM

Objectives: Percutaneous edge-to-edge repair with MitraClip has been recommended as

an alternative to conventional mitral valve repair in symptomatic severe mitral regurgitation

at very high surgical risk. We aimed to assess the impact of the amount of myocardial scar

on reverse left ventricular remodeling following MitraClip.

Methods: Consecutive patients scheduled for MitraClip were prospectively studied.

Patients with contraindications for CMR were excluded. CMR at 3.0 Tesla was per-

formed before and 6 months after MitraClip procedure. Left ventricular volumes were

measured using short-axis SSFP CMR images and myocardial scar was measured

using late gadolinium enhancement short-axis CMR images covering the left ventricle.

Mitral insufficiency was graded using color Doppler flow mapping (grade 1-4). ROC

analaysis was performed.

Results: Fourteen consecutive patients (median 75 years (range 66-83 years; M/F: 6/8);

left ventricular enddiastolic volume: 251 ml (102-448 ml); left ventricular EF 31% (16-60%))

at high surgical risk (EuroSCORE II 4% (2-18,8%)) with symptomatic severe (grade 3 or 4)

mitral regurgitation (functional/degenerative/mixed n¼ 12/1/1) underwent MitraClip pro-

cedure. MitraClip reduced mitral regurgitation (residual grade 1 in 3 patients, grade 2 in 8

patients and grade 3 in 3 patients). Reverse left ventricular remodeling (left ventricular end-

systolic volume reduction >10% at 6 months follow-up) occurred in 4 patients. Amount of

myocardial scar< 16% predicted reverse left ventricular remodeling, while> or¼ 16% pre-

dicted absence of reverse left ventricular remodeling. MACE occurred in 4 patients (mitral

valve replacement/death n¼ 1/3), including one patient with reverse left ventricular

remodeling.

Conclusion: Despite reduction of mitral regurgitation, no change of left ventricular vol-

umes was measured at 6 months follow-up in patients with> or¼ 16% myocardial scar.

Short-term reverse left ventricular remodeling at 6 months follow-up occurred in pa-

tients with <16% myocardial scar. Further study in a larger study population is

warranted.

283. MITRALVALVE REPAIR SURGERY REDUCES REGIONAL

MYOCARDIAL DEFORMATION IN PATIENTS WITH SEVERE PRIMARY

MITRAL REGURGITATION: A PILOT CMR STUDY

A STABINSKAITE 1, P BUCIUS 1, L URBONAITE 1, A VAITIEKIENE 1, R BENETIS 2,3,

R ZALIUNAS 1, T LAPINSKAS 1

1Department of Cardiology, Medical Academy, Lithuanian University of Health

Sciences, Kaunas, LITHUANIA; 2Department of Cardiac, Thoracic and Vascular

Surgery, Medical Academy, Lithuanian University of Health Sciences, Kaunas,

LITHUANIA; 3Institute of Cardiology, Lithuanian University of Health Sciences,

Kaunas, LITHUANIA

Objectives: Cardiovascular magnetic resonance feature tracking (CMR-FT) is a novel tis-

sue tracking technique developed for noninvasive assessment of myocardial function. This

study aimed to assess the long-term effect of mitral valve repair in patients with severe pri-

mary mitral regurgitation (MR).

Methods: Ten patients with severe primary MR were consecutively enrolled and under-

went CMR with a 1.5 T MRI scanner (Siemens Magnetom Aera, Germany) before sur-

gical mitral valve repair and one-year after surgery. Myocardial deformation was

analyzed using a dedicated software (Medis Suite, The Netherlands). Left ventricular

(LV) longitudinal strain (EllLV) was calculated from three long-axis (2-chamber, 3-

chamber and 4-chamber) cine images and circumferential and radial (EccSAX,

ErrSAX) strain were derived from three short-axis (basal, mid-ventricular and apical)

cine images.

Results: There was significant decrease in EllLV at one-year follow-up when compared

with strain estimated before surgery (EllLV: -21.89 6 4.70% before surgery vs. -17.76 6

4.01% after surgery; p¼ 0.028). Also, there was significant decrease in ErrSAX (55.87 6

14.72% before mitral valve repair vs. 33.12 6 8.54% after valve repair; p¼ 0.015). The

EccSAX at one-year follow-up was similar when compared with measurements derived be-

fore surgery (p¼ 0.374).

Conclusion: Conclusion. Mitral valve repair surgery in patients with severe primary mitral

regurgitation reduces LV longitudinal and radial strain assessed by CMR-FT.
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284. IMPACT OF POSTEROMEDIAL PAPILLARY MUSCLE INFARCTION

ON MITRAL REGURGITATION AFTER ST-SEGMENT ELEVATION

MYOCARDIAL INFARCTION

G KLUG 1, H-J FEISTRITZER 1, S. J. REINSTADLER 1, M REINDL 1, A MAYR 2,

J MAIR 1, S M€ULLER 1, W JASCHKE 2, B METZLER 1

1University Clinic for Internal Medicine III, Cardiology - Medical University Innsbruck,

Innsbruck, AUSTRIA; 2Department of Radiology I - Medical University Innsbruck,

Innsbruck, AUSTRIA

Objectives: Objectives: There is a growing interest in the role of PMI as a cause of MR

after STEMI. However, the results concerning the exact role of PMI location are still conflict-

ing. We hypothesized that infarction of the posteromedial papillary muscle (PMI) as deter-

mined by cardiac magnetic resonance imaging (CMR) might be associated with an

increased incidence of mitral valve regurgitation (MR) after ST-segment elevation myocar-

dial infarction (STEMI).

Methods: Methods: 242 patients with first STEMI underwent a late-enhancement (LGE-)

CMR within a median of 2 (IQR: 2-5) days and echocardiography within 3 (IQR: 2-5) days

after primary angioplasty for the index event. PMI was scored based on short axis slices

(AL-PMI: anterolateral PMI, PM-PMI: posteromedial PMI, AL/PM-PMI: AL- and PM-PMI).

Results: Results: Patients with PM-PMI had significantly higher odds (OR: 2.62, p< 0.01)

for the occurrence of MR than patients with no-PMI, AL-PMI or AL/PM-PMI. Furthermore,

advanced age, non-anterior infarct location and longer pain-to-balloon time were identified

as risk factors for the occurrence of MR. Based on this results we established a new score

for the risk estimation for MR after STEMI. This score successfully identifies a high risk for

MR after STEMI (Chi-square: 30.1, p< 0.001).

Conclusion: Conclusion: PM-PMI as determined by CMR significantly increases the odds

for MR after STEMI. Our data, together with the established score, might help to identify pa-

tients at high risk for MR after STEMI and improve our understanding of the dynamic nature

of functional MR.

285. CORRELATION OF CARDIAC BIOMARKERS WITH FLOW

CHARACTERISTICS ASSESSED BY 4D FLOW MRI IN PATIENTS WITH

AORTIC STENOSIS

A. GOTSCHY 1, C. Binter 2, R. Manka 1, S. Kozerke 2

1Department of Cardiology, University Hospital Zurich, Zurich, SWITZERLAND;
2Institute for Biomedical Engineering, University and ETH Zurich, Zurich,

SWITZERLAND

Objectives: Aortic stenosis (AS) is the most prevalent valvular heart disease. Various flow

characteristics, derived from 4D Flow MRI, have been used to investigate the hemo-

dynamic effects of AS. However, the predictive value of those flow parameter is still un-

known. Therefore, we investigated the correlation between multiple flow parameter and

cardiac biomarkers which are known to provide prognostic information on the progression

and outcome of AS.

Methods: 41 patients with AS were prospectively recruited. All subjects underwent 4D

Flow MRI on a clinical 3T system using a 4D Bayesian MultiPoint PC-MRI sequence with

8-fold k-t PCA acceleration and three velocity encoding steps in each direction. For ana-

lysis, peak systolic Turbulent Kinetic Energy (TKE) (TKEpeak) and the systolic TKE, nor-

malized for stroke volume (normTKEsys) are reported. In addition, the peak velocity, the

angle of the flow jet in relation to the direction of the vessel and the normalized flow dis-

placement were assessed. NT-proBNP, corrected for renal function and indexed for the

age- and gender-specific reference value was measured in all patients. In 33 patients, hs-

TroponinT was additionally available.

Results: 22 patients had a severe AS and 19 had mild/moderate AS. Indexed NT-proBNP

was significantly correlated with TKEpeak (r¼ 0.323, p< 0.05), normTKEsys (r¼ 0.325,

p< 0.05) and peak velocity (r¼ 0.439, p< 0.01), while no significant correlation with the jet

angle or flow displacement could be found. Hs-TroponinT was not correlated with any flow

parameter derived from 4D Flow MRI.

Conclusion: The correlation of NT-proBNP with TKE and peak velocity implies that these

parameter may also exhibit prognostic information for AS patients. While peak velocity can

also be determined by echocardiography, TKE is only assessable by 4D Flow MRI.

Therefore, our results warrant future longitudinal studies to identify potential prognostic in-

formation of the energy loss due to turbulent flow for patient outcome. Isolated flow charac-

teristics like the jet angle and flow displacement were not correlated with NT-proBNP. In

summary, the correlation of TKE and peak velocity derived from 4D Flow MRI with NT-

proBNP implies that TKE may provide information on the hemodynamic burden of AS be-

yond echocardiographic evaluation.

286. ASSESSMENT OF MITRAL REGURGITATION BY

CARDIOVASCULAR MAGNETIC RESONANCE (CMR) IMAGING AND ITS

ASSOCIATED LONG-TERM OUTCOMES IN THE TRANSCATHETER

AORTIC VALVE IMPLANTATION (TAVI) POPULATION

P G CHEW 1, L E DOBSON 1, P GARG 1, S ONCIUL 1, T A MUSA 1, A UDDIN 1,

T A FAIRBAIRN 1, P P SWOBODA 1, J R FOLEY 1, G J FENT 1, S PLEIN 1,

J P GREENWOOD 1

1Leeds Institute of Cardiovascular and Metabolic Medicine (LICAMM), University of

Leeds, Leeds, UNITED KINGDOM

Objectives: Background: Mitral regurgitation (MR) is common in patients undergoing

trans-catheter aortic valve implantation (TAVI) for severe aortic stenosis, however, its im-

pact on outcome is debated. Furthermore, in a TAVI population, quantitative assessment

of MR by Cardiovascular Magnetic Resonance (CMR) imaging has never been studied,

despite its objectiveness, reproducibility and high accuracy. Aim: To assess the impact of

MR on patient outcome and to identify determinants for improvement of MR in the TAVI

population by using CMR.

Methods: 85 patients undergoing TAVI between 2009-2015 with CMR pre- and 6m post-

TAVI were analysed. Patients with permanent pacemakers, defibrillators and severe aortic

regurgitation were excluded. The scan protocol included: Left ventricular (LV)/right ven-

tricular (RV) volumes, aortic valve cines and flow, and late gadolinium enhancement

(LGE). Patients were dichotomised according to CMR severity of MR fraction at baseline

(‘non-significant’ (<25%) versus ‘significant’ (>25%)) and were followed up for a mean dur-

ation of 4 years. MR regurgitation fraction was quantified using the equation: [(LV stroke

volume – aortic stroke volume)/LV stroke volume]*100.

Results: The ‘significant MR’ group (n¼ 42) had similar LV/RV size and function but had

greater LV mass at baseline (Table 1). In those with significant MR at baseline, 77% had a

significant reduction in MR, moving them into the ‘non-significant’ category at 6m, and as a

group overall there was a reduction in MR fraction from 34% to 17% at 6m (p< 0.001).

Baseline LGE presence was associated with improvement in MR 6m post-TAVI

(p¼ 0.010). Improvement in MR however was not associated with more favourable cardiac

reverse remodelling compared with the ‘non-improvers’ (Table 2). Significant MR at base-

line was not associated with increased mortality at long term follow up (significant MR

12.5% vs. non-significant 13.9%; p¼ 0.78).

Conclusion: MR is common in patients undergoing TAVI and improves in the majority

post-procedure. Baseline LGE presence was associated with improvement in MR following

TAVI. Baseline MR severity was not associated with long term mortality.

287. QUANTIFICATION OF 4D FLOW HEMODYNAMICS PARAMETERS

IN BAV PATIENTS

J SOTELO 1,2, L DUX-SANTOY 3, A GUALA 3, J RODR�IGUEZ-PALOMARES 3,

A EVANGELISTA 3, D HURTADO 4, S URIBE 1,5

1Biomedical Imaging Center, Pontificia Universidad Cat�olica de Chile, Santiago,

CHILE; 2Department of Electrical Engineering, Pontificia Universidad Cat�olica de

Chile, Santiago, CHILE; 3Department of Cardiology, Hospital Universitari Vall

d�Hebron. Vall d�Hebron Institut de Recerca (VHIR). UAB, Barcelona, SPAIN;
4Department of Structural and Geotechnical Engineering, Pontificia Universidad

Cat�olica de Chile, Santiago, CHILE; 5Department of Radiology, Schools of Medicine,

Pontificia Universidad Cat�olica de Chile, Santiago, CHILE

Objectives: We propose a single methodology to analyze the ascending aorta (AAo) of pa-

tients with bicuspid aortic valve (BAV) and volunteers, based on finite-element analysis to

obtain several 3D quantitative maps of wall shear stress (WSS), oscillatory shear index

(OSI), vorticity (VOR), helicity density (HD), viscous dissipation (VD), energy loss (EL) and

kinetic energy (KE) from a single 4D-flow data set.

Methods: We developed a finite-element method obtain 3D-maps of different hemo-

dynamic parameters from the velocity field obtained by 4D flow MRI (Figure1). A total of 10

healthy volunteer (age 50 6 15.2) and 10 patients with BAV (age 41.8 6 9) were included

in the study. The 4D-flow data was acquired at Hospital Universitari Vall d�Hebron in a 1.5T

GE-MR, with an isotropic voxel resolution of 2.5mm and 36.5 6 4.5 cardiac phases for vol-

unteers and patients. We analyze the mean, maximum and minimum values of different

hemodynamic parameters to found differences between the AAo of volunteer and patient

data. As statistical analysis we performed a Wilcoxon signed rank test for each parameter

between volunteer and patients.

Figure1: Steps of the 3D finite element quantification process (Left). In the table (right) we

show the average values obtained for each group. HD ¼ Helicity Density, VD ¼ Viscous

Dissipation, OSI ¼ Oscillatory Shear Index, EL ¼ Energy Loss, KE ¼ Kinetic Energy, VEL
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¼ Velocity Magnitude, WSS¼Wall Shear Stress, VOR¼ Vorticity Magnitude. Max¼max-

imum, min¼minimum.

Results: Average values obtained for both patients and volunteers are reported in Figure 1

along with the corresponding Wilcoxon signed rank test p-value. The statistical analysis re-

vealed significant differences for the following variables: helicity density maximum, viscous

dissipation maximum, energy loss maximum, velocity maximum, WSS magnitude max-

imum and vorticity maximum.

Conclusion: From a single 4D-flow data, this finite element method allows the quantifica-

tion of several cardiovascular hemodynamic parameters that can be used to identify re-

gional disease characteristics. BAV patients presented altered maximum values of several

hemodynamics parameters.

288. CORONARYATHEROSCLEROSIS T1-WEIGHTED

CHARACTERIZATION (CATCH): VALIDATION OF THE ACCURACY OF

THE TECHNIQUE IN IDENTIFYING INTRAPLAQUE HEMORRHAGE BY

EX-VIVO PLAQUE SPECIMENS

W. LIU 1, Y.N DU 1, Z.J WANG 1, Y.B XIE 2, Z.Y FAN 2, Y. LIU 1, X.M BI 4, J. AN 5, G.

LAUB 4, W. YU 1, D.B LI 2, D.B LI 3

1Anzhen Hospital-Department of Radiology, Beijing, CHINA; 2Cedars-Sinai Medical

Center-Biomedical Imaging Research Institute, Los Angeles, USA; 3University of

California- Departments of Medicine and Bioengineering, Los Angeles, USA;
4Siemens Healthcare-MR R&D, Los Angeles, USA; 5Siemens Healthcare- MR

Collaborations NE Asia, Beijing, CHINA

Objectives: This study sought to investigate whether the native high-intensity signals

(HISs) detected by coronary atherosclerosis T1-weighted characterization (CATCH) indi-

cate the presence of intraplaque hemorrhage (IPH) by comparing with ex-vivo imaging of

carotid and coronary plaque specimens.

Methods: Seven patients scheduled to undergo carotid endarterectomy (CEA) and six pa-

tients underwent coronary artery endarterectomy (CE) with coronary artery bypass grafting

(CABG) were recruited for the study. Patients of CEA were imaged on a 3.0-T Scanner

using axial T1-weighted images (T1WI) within 5 days of the surgical procedure. Carotid

and coronary atherosclerotic plaques removed by CEA and CE with CABG respectively

were conducted MR study using T1WI and CATCH sequences. In vivo carotid artery MR

images and ex vivo plaque images were examined for the presence of IPH by two blinded

reviewers independently. The sensitivity, specificity and Kappa Cohen (K) value of T1WI

in vivo, T1WI ex vivo and CATCH were calculated with matched histological sections of ex

vivo specimens as gold standard. K value among T1WI in vivo, CATCH, T1WI ex vivo in

the discrimination of IPH was also computed respectively.

Results: A total of 160 in vivo locations, 228 ex vivo and matching histology locations were

included for analysis. While compared with pathology, the sensitivity, specificity and k value

were 72.3%, 96.8%, 0.72 for T1WI in vivo, 71.6%, 98.6%, 0.75 for T1WI ex vivo, 92.6%, 96.6%,

0.89 for CATCH respectively (Table 2-4). Moderate agreement was reached among T1WI

in vivo, T1WI ex vivo and CATCH on detection of IPH, T1WI in vivo and CATCH (k¼ 0.69),

T1WI ex vivo and CATCH (k¼ 0.73), T1WI in vivo and T1WI ex vivo (k¼ 0.82) .The basic

Clinical Characteristics of study patients and gross locations of IPH are presented in Table 1.

Conclusion: Our preliminary study demonstrates that HISs on CATCH in ex vivo ca-

rotid and coronary plaque specimen indicate the presence of IPH with high sensivity

and specificity, as evidenced by the histopathological analysis. The results in this study

serve as an indirect proof supporting the potential role of CATCH in accurately detect-

ing coronary IPH.

289. MEDIUM-TO-LONG TERMS CMR FOLLOW-UP OF A NOVEL

SURGICAL PROCEDURE FOR STABILIZING THE AORTIC ROOTAND

ASCENDING AORTA IN MARFAN SYNDROME
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UNITED KINGDOM

Objectives: Personalized external aortic root support (PEARS) is a novel surgical tech-

nique for prevention of aortic root dilatation and dissection in Marfan syndrome patients.

The technique involves modelling and production of a bespoke external mesh for the aortic

root and ascending aorta based on cardiac magnetic resonance (CMR) images of each pa-

tient. The mesh is then surgically implanted as an external support from the annulus to the

aortic arch with the aim of stabilizing the aorta and preventing aortic dilatation and

dissection. Previous early results showed that this novel approach is successful in prevent-

ing aortic root dilatation. The aim of this study is to assess the effectiveness of PEARS for

prevention of aortic root dilatation in the long term with CMR.

Methods: Twenty-four consecutive patients with Marfan syndrome had PEARS surgery at

the Royal Brompton Hospital between 2004 and 2012 and had pre-operative and follow-up

CMR studies for assessment of thoracic aorta size. Thoracic aorta measurements were as

follows: 1- aortic annulus diameter, 2- largest of the three commissure to cusp diameters at

sinus of Valsalva, 3- area of sinus Valsalva, 4- ascending aorta diameter and cross sec-

tional area 5- aortic arch diameter and 6-descending aorta diameter and cross sectional
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area. Aortic size measurements immediately before surgery and at the latest followup were

compared. All measurements were performed randomly and blinded.

Results: Mean duration to the follow-up study after the operation was 75.6þ/-31.3 months

and 19 of the 24 patients (79%) completed at least 5 years follow-up after the operation.

The results are tabulated in Table-1. There was no significant increase in the size of the

aortic annulus, sinus of Valsalva, ascending aorta and the aortic arch at the long term

follow-up after PEARS operation (Figure). However there was mild but significant increase

in the size of the descending aorta.

Conclusion: This study demonstrates the long term effectiveness of PEARS surgery in

preventing progressive aortic root dilatation in Marfan patients. However, dilatation of the

descending aorta is possible and continuous follow-up for this segment is mandated as

after conventional aortic root replacement surgeries.
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