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The natural course of heart failure with preserved ejection fraction (HFpEF) -
insights from an exploratory echocardiographic registry

M. Koschutnik; M. Schwaiger; C. Zotter-Tufaro; S. Aschauer; F. Duca;

A. Kammerlander; D. Bonderman; J. Mascherbauer

Medical University of Vienna, Department of Internal Medicine I, Division of
Cardiology, Vienna, Austria

Background: Despite recent approaches, a profound understanding of pathophysio-
logical abnormalities in heart failure with preserved ejection fraction (HFpEF) is still
lacking.

Purpose: Echocardiography provides the method of choice for diagnosis as well as
progression assessment in patients with suspected HFpEF. Thus, the purpose of this
exploratory study is to investigate long-term outcomes regarding echocardiographic
and clinical parameters aiming to further characterize this barely described condition.
Methods: A total number of 115 HFpEF patients (mean age 70.6 + 8.9 years, 66.1%
females) were consecutively enrolled: medical history, physical examination, New
York Heart Association (NYHA) functional class, 6-minute walking distance and rou-
tine blood tests including serum NT-proBNP measurement were evaluated at baseline
and follow-up visits. Furthermore, comprehensive transthoracic echocardiography
(TTE) was performed at baseline and at mean 23.9 = 15.5 months of follow-up.
Results: The present analysis suggests that HFpEF patients featured significant
improvement in NYHA functional class (>Ill: 72.2% vs. 55.7%, p<0.001) as well as a
minor increase in 6-minute walking distance (mean 325.4 = 120.6 vs. 355.1 = 123.5
meters, p=0.756) at follow-up, whereas serum NT-proBNP levels (mean 2026.7 =
3301.5 vs. 22420 = 3976.9 pg/mL, p=0.265) remained consistent. Notably, TTE
revealed global, yet not significant, enlargement of atrial and ventricular size over time
(left atrium, LA: mean 61.8 vs. 63.0 mm, p=0.021; left ventricle, LV: mean 43.8 vs. 44.2
mm, p=0.444; right atrium, RA: mean 62.5 vs. 62.8 mm, p=0.723; right ventricle, RV:
37.7 vs. 38.0 mm, p=0.496). LV systolic function assessment by biplane Simpson’s
method indicated a slight decrease of LV ejection fraction (mean 58.4 = 6.4 vs. 55.0 =
6.8 %, p=0.038). E/E’ ratio derived from Tissue Doppler measurement strongly corre-
lates with LV filling pressures and was generally elevated in the HFpEF population
throughout our investigation (mean 16.1 + 8.2 vs. 15.6 = 7.6, p=0.835). In addition, RV
systolic function tended to significantly deteriorate (moderately to severely abnormal;
15.7% vs. 24.3%, p<0.002) alongside with evidence of tricuspid regurgitation worsening
(moderate to severe; 54.8% vs. 67.0%, p<0.001) compared to baseline examination.
Conclusions: Our work demonstrates deterioration of right ventricular function and
worsening of tricuspid regurgitation over time. Although HFpEF is generally regarded
as disease of the left ventricle, recent investigations provide strong evidence of right
ventricular contribution to the overall impairment and mortality of these patients.
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Epicardial fat and effectiveness of catheter radiofrequency ablation in patients
with atrial fibrillation and metabolic syndrome
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El. Baranova?; EV. Shlyakhto?
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Background: Metabolic syndrome (MetS) increases the risk of atrial fibrillation (AF).
The detection of factors which can impact on the effectiveness of radiofrequency abla-
tion (RFA) may be useful in clinical practice. Visceral adipose tissue has proinflamma-
tory and profibrogenic effects on cardiovascular system and may influence upon
remodeling of the heart.

Purpose: Study objective - to evaluate the epicardial fat thickness (EFT) and to
reveal the possible relationship of this parameter with effectiveness of radiofrequency
ablation in patients with AF and MetS.

Design and methods: 58 patients 35-65 years old (20 women) with MetS (IDF,
2005) with paroxysmal and persistent AF were examined. The control groups were 50
persons with AF and without MetS. Groups did not differ significantly by gender and
age (p>0.05). The examination includes: medical history, anthropometry, echocar-
diography. The EFT was measured with transthoracic echocardiography over the free
wall of the right ventricle. After radiofrequency ablation with vein isolation with non-flu-
oroscopic system of 3D electroanatomical mapping (CARTO3) we analyzed the clini-
cal data and the effectiveness of therapy, which is considered effective if there were
no reported paroxysms of AF during follow-up (12 month).

Results: EFT in patients with persistent AF was greater than in patients with paroxys-
mal AF (5,2+1,5 and 4,2+1,1 mm, p=0,02). Correlation analysis was showed a
strong positive correlation between EFT, diameter and volume of the left atrium
(r=0,64, r=0,61, p<0,001). After prospective study we registered recurrent parox-
ysms of AF in 29 patients. In patients with MetS recurrent paroxysms of AF was more
often detected (63%) than in patients without MetS (37%). The size of the left atrium
in patients with effectiveness of radiofrequency ablation and in patients without effect
of this therapy did not differ significantly (44,6+5,4 and 42,8+4,5 mm, p>0,05). But
EFT was greater more than 1,6 folds in patients with recurrent paroxysms of AF than
in patients without paroxysms of AF (4,5+1,5 and 2,8=1,5 mm, p=0,001). The multi-
variate regression analysis demonstrated that EFT is an independent predictor of
non-effective of radiofrequency ablation therapy of AF (OR=1,47, 95% CI 1,02-2,04,
p=0,014).

Conclusions: Epicardial fat in patients with non effectiveness of radiofrequency abla-
tion is thicker than in patients with effect of this therapy. Greater thickness of epicar-
dial fat is associated with higher risk of non effectiveness of radiofrequency ablation.
Epicardial fat can influence on remodeling of the heart, that's why in patients with met-
abolic syndrome recurrent paroxysms of atrial fibrillation were detected more often
than in patients with atrial fibrillation and without metabolic syndrome.

P1066

Systematic disinfection of echocardiographic probe after each examination to
reduce the persistence of pathogens as a potential source of nosocomial
infections

S. Boeckstaens; M. Van Der Hoogstraete; N. Coltel; N. De Laet; C. Beernaerts;
K. Desmet; K. Gillis; S. Droogmans; B. Cosyns
University Hospital (UZ) Brussels, Department of Cardiology, Brussels, Belgium

Introduction: Carriage of antimicrobial-resistant pathogens (AP) favors patient to
patient spread of nosocomial infections (NI). NI have been shown to be associated
with increased attributable mortality, length of stay and health care costs. Subsequent
prevention may potentially decrease NI.

Purpose: We hypothesized that transthoracic echocardiographic probes may be an
important cause of AP spreading and we aimed to compare the standard of care with
systematic probe disinfection after each examination.

Methods: We enrolled 48 consecutive patients undergoing a transthoracic echocar-
diography (mean age: 69 years old, 26 males). The following confounding factors
were taken into account: antibiotics administration, oestroprogestative medication/
pregnancy, corticotherapy, diabetes, alcoholism, auto-immune diseases immunosup-
pression, chronic dialysis, regular use of skin antiseptics, obesity, dermatitis or para-
sitic diseases and previous cardiothoracic surgery. After examination, ultrasound
probe was cleaned up and was vertically applied on a Tryptic Soy Agar (TSA) contact
plate (bioMérieux). Contact time between transducer surface and agar plates was 30
seconds. The probe was disinfected with one wipe (Umonium38®Medical Tissues,
Huckert’s) and hold in contact with another TSA contact plate. Contamination status
was then determined by TSA plates that were kept in ventilated position till the end of
the day, then incubated at 37°C for 24h and blindly enumerated. The presence of
moulds was determined.

Results: After standard cleaning, a mean of 16 AP spots (0-228) was detected vs. 1
(0-12) (p<0.001) after systematic disinfection (Fig1A). The difference was independ-
ent of the confounding factors. An individual example is shown in Fig1B.
Conclusions: A systematic disinfection of transthoracic probe after each examination
reduced the persistence of AP. This may decrease the patient to patient spreading of
AP and the subsequent nosocomial infections. A systematic protocol of probe disin-
fection should be developed in every echo laboratory.

Figure 1AB
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ASSESSMENT OF MORPHOLOGY AND FUNCTION

P1067
Left atrial mechanical function assessed by two-dimensional
echocardiography in hypertensive patients

L. Zakhama'; S. Antit'; B. Herbegue'; I. Slama?; A. Belaouer?; S. Chenik?;
E. Boussabah?; M. Thameur?; M. Masmoudi?; S. Benyoussef’

’University Tunis El Manar_ FSI Hospital, La Marsa, Tunisia; 2Fs| hospital,
Cardiology, La Marsa, Tunisia

AIM:

To compare left atrial (LA) mechanical function, assessed by two-dimensional echo-
cardiography, in patients with essential hypertension with healthy controls.

Methods: LA volumes were measured echocardiographically in 50 hypertensive
patients and 50 age-matched healthy controls using biplane Simpson method. LA vol-
ume measurements were done at the time of mitral valve opening (Vmax), at the
onset of atrial systole (p wave at the electrocardiogram=Vp) and at mitral
valve closure (Vmin). All volumes were indexed for body surface area, and the follow-
ing left atrial emptying functions were calculated: LA passive emptying
volume=Vmax-Vp, LA passive emptying fraction=LA passive emptying volume/Vmax,
conduit volume=left ventricular stroke volume-(Vmax-Vmin), LA active emptying
volume=Vp-Vmin, LA active emptying fraction=LA active emptying volume/Vp, LA
total emptying volume=(Vmax-Vmin), LA total emptying fraction=LA total emptying
volume/Vmax.

Results: Hypertension was associated with an increase of all LA volumes:
Vmax (p<0.001), Vp (p<0.001) and Vmin (p<0.004). LA booster pump function was
significantly greater in hypertensive patients than in controls with an increase of LA
active emptying fraction (35+£12% versus 30+12%respectively; p=0.032). The
increase of LA booster pump function was found to be greater in hypertensive
patients with impaired diastolic function compared to those with normal diastolic func-
tion (p=0.029). LA conduct function assessed by LA passive emptying fraction was
found to be significantly greater in control group than in hypertensives (32+11% ver-
sus 22+12% respectively; p<0.001). There was a negative correlation between left
ventricular mass index and LA passive emptying fraction (r=-0.37; p=0.007). LA res-
ervoir function evaluated by LA total emptying fraction was similar in both groups
while LA total emptying volume was greater in hypertensives than in control group
(p=0.03).

Conclusion: Hypertension was associated with a decrease in left atrial passive emp-
tying function, and an increase of systolic pump function. Left ventricular hypertrophy
and diastolic dysfunction probably played a major role in these modifications.
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Real live applications of three-dimensional echocardiographic quantification
of the left ventricular volumes and function using an automated adaptive
analytics algorithm

R. Hinojar; C. Ferandez-Golfin; A. Gonzalez-Gomez; E. Casas; A. Garcia Martin;
A. Pardo; D. Del Val; S. Ruiz; JL. Moya; V. Barrios; JJ. Jimenez Nacher; JL. Zamorano
University Hospital Ramon y Cajal de Madrid, Cardiology, Madrid, Spain

Introduction and purpose:Three-dimensional echocardiographic (3DE) is the most
accurate method to quantify cardiac chambers and the option of choice according to
current clinical guidelines. Existing 3DE softwares rely on extensive user input, mak-
ing it time consuming. As a result, 3DE is poorly integrated into the routine clinical
work in most centers. Heart model (HM, Philips Medical Systems) is a novel fully
automated approach for left-heart chamber quantification that has showed to be accu-
rate and reproducible in a single center setting. Our aim is to study the feasibility of
HM to quantify left ventricular (LV) volumes and function in a real clinical scenario of
patients and to compare it to conventional 2D measures.

Methods: Consecutive 77 patients undergoing a clinically indicated echocardiogram
were included to ensure a wide range of chamber size and function. Imaging was per-
formed using the EPIQ system (Philips Medical Systems, Andover, Massachusetts).
LV boundaries were traced manually in 2-and 4-chamber views to obtain LV end-dia-
stolic (EDV), end-systolic (ESV) volumes and calculate LVEF using the biplane
method of disks. For 3D images a wide-angled "full-volume" 3DE datasets of one car-
diac cycle was acquired from the apical position and images were analysed using the
automated HM software with endocardial border correction when necessary. Test-
retest variability of the automated technique was assessed in a subgroup of 23
patients.

Results: Four patients were excluded due to very poor quality images. A total of 73
studies were included in the study (mean age 61+17, 52% were male). 78% of the
patients were on sinus rhythm and 63% of the studies have good quality (37% fair or
poor). Global editing or regional editing was necessary in 14 patients (19,2%). LV-
EDV, LV-ESV and LVEF measured with 2D-biplane method and with 3DE-HM
showed a strong correlation (r=0,74, r=0,86, r=0,76, p<0,001 for all). While 2D vol-
umes were infra estimated compared to 3D measures (EDV, MD=SD: 34+25, ESV,
MD=SD: 17+12, p<0,001 for both), 2D LVEF was overestimated compared to 3D-
HM LVEF (MD 3,9 + 6,3, p<0,001). Acquisition and imaging post-processing for 3D
images required less than 2 minutes in all cases. The test-retest agreement for EDV,
ESV and LVEF was high with low coefficient of variation (CoV)( CoV and intraclass

coefficient of correlation [r] for EDV, CoV: 10%, r=0,96, ESV: CoV:12%, r=0,97 and
LVEF: CoV: 6%, r=97, p<0,001)r

Conclusions: Automated volumetric analysis of LV volumes and LVEF is an accu-
rate, easy and fast alternative to conventional manual methodology. This technique
may contribute towards full integration of 3DE quantification into clinical routine.

P1069
3D echocardiographic left ventricular dyssynchrony indices in end stage
kidney disease: associations and outcomes

D Y Y Chiu; PA. Kalra; D. Green; J. Hughes; S. Sinha; N. Abidin
Salford Royal Hospital, Manchester, United Kingdom

Introduction: Left ventricular (LV) mechanical dyssynchrony is associated with coro-
nary artery disease, left ventricular hypertrophy and abnormal loading conditions. This
study aimed to characterize LV mechanical dyssynchrony, measured by 3D trans-
thoracic echocardiography, in patients undergoing hemodialysis (HD). Factors associ-
ated with an abnormal LV dyssynchrony and its association with outcomes were
explored.

Methods: Maintenance HD patients had 3D transthoracic echocardiography per-
formed on a non-dialysis day. Unpaired T tests and Chi-squared tests were utilised to
identify differences between baseline characteristics of patients with and without LV
mechanical dyssynchrony, defined as a standard deviation (SD) of time to minimum
systolic volume corrected to heart rate (Tmsv-16 SD) of >3%. Cox regression analy-
sis was applied to assess the predictive value of LV dyssynchrony to all-cause mortal-
ity, cardiac events, and heart failure hospitalizations.

Results: Ninety-seven patients had adequate images for analysis (67% male, median
age 63 [25th-75th centile, 50-72] years). 94% had preserved LV ejection fraction
(LVEF) >50%. Mean Tmsv-16 SD was 3.35 (3.30)%, and 39 patients (40%) had LV
mechanical dyssynchrony. There was no difference between patients with and without
LV dyssynchrony in any clinical parameter; LVEF (59.6% vs 63.3%, p=0.067); LVMI/
HT2.7 (58.7 g/m2.7 vs 54.1 g/m2.7, p=0.229); QRS duration (98.7ms vs 95.8ms,
p=0.540). Follow up time was for a median of 27.6 months (17.9 - 30.8 months),
Tmsv-16 SD >3% was not predictive of all-cause mortality (adjusted HR 2.16, 95%
Cl 0.96-4.89, p=0.063) or cardiac events (adjusted HR 2.06, 95% Cl 0.85-4.97,
p=0.110). However, it was associated with heart failure hospitalization (adjusted HR
1.08, 95% Cl 1.00-1.06, p=0.046).

Conclusions: 40% of HD patients, the majority with preserved LVEF, had LV
mechanical dyssynchrony on a non-dialysis day. In this study, LV dyssynchrony was
associated with a higher event rate for heart failure hospitalization.

Funding Acknowledgements: Kidney Research UK.
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Relative contribution of right ventricular longitudinal shortening and radial
displacement to global pump function in healthy volunteers

A. Kovacs'; D. Muraru?; BK. Lakatos'; E. Surkova®; D. Peluso?; Z. Toser®; M. Tokodi';
B. Merkely'; LP. Badano?

'Semmelweis University Heart Center, Cardiovascular Imaging Group, Budapest,
Hungary; 2University of Padova, Department of Cardiac, Vascular and Thoracic
Sciences, Padua, Italy; >E6tvés Lorand University, Department of Software
Technology and Methodology, Budapest, Hungary

Traditionally, longitudinal shortening is considered to be the most important mecha-
nism determining global right ventricular (RV) pump function. However, the RV free
wall has a small but significant displacement in the radial direction (,,bellows" effect)
also. Despite the fact that the latter is often neglected, due to the large area of the RV
free wall, it may significantly contribute to global RV pump function. However, the rela-
tive contribution of longitudinal shortening and radial displacement to RV pump func-
tion remains to be quantified.

Accordingly, we used three-dimensional echocardiography to acquire full-volume mul-
tibeat data sets (mean temporal resolution 35 vps) of the RV in 42 healthy volunteers
(mean age 54+8 years, 29 women). Using a commercially available software pack-
age a dynamic 3D beutel model of the RV was created. Using our prototype custom
software, in addition to RV end-diastolic volume (EDV) and total ejection fraction
(TEF), we measured longitudinal (LEF) and radial ejection fraction (REF) by decom-
posing the motion of each vertex of the reconstructed 3D beutel model along three
orthogonal axes and considering the relative contribution of the displacements along
a single axis.

Left and RV TEF were normal (644 and 52+6%, respectively). RV EDV was
13031 ml. Conventional measures of RV function were within normal range as well
(tricuspid annular plane systolic excursion: 22+3mm, fractional area change:
45+5%). LEF and REF were similar (23+5% and 25+5%, p=0.13) and there was no
difference in their ratio to TEF (LEF/TEF: 45+8%, REF/TEF: 49+7%, p=0.07) sug-
gesting equal contribution of the two displacements to global RV pump function
(Figure).

Our results suggest that, in healthy volunteers the radial displacement of the RV wall
contributes as much as the longitudinal shortening to global RV pump function. The
possibility to selectively assess the two components of RV mechanics may help to
better understand the development of RV dysfunction in pathological conditions.

Eur Heart J Cardiovasc Imaging Abstracts Supplement, December 2016
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ECHO-parameters, associated with short-term mortality and long-term
complications in patients with pulmonary embolism of high and intermediate
risk

EA. Kochmareva'; AL. Volkova®; VA. Rusina®; VA. Kokorin'; 1G. Gordeev’

"Pirogov Russian National Research Medical University , Hospital therapy #1,
Moscow, Russian Federation; 2City Clinical Hospital #15 named after Filatov O.M.,
ACCU, Moscow, Russian Federation

Introduction: Despite of recent findings in diagnosis and treatment, pulmonary embo-
lism (PE) remains a major cause of mortality in Europe. Prognostic markers of poor
outcome is important direction to investigate in PE.

Purpose: Our aim is to investigate ECHO parameters as risk factors of short-term
mortality and long-term complications in PE.

Methods: 112 patients (40 men, 72 women, mean age 66,4=1,5 y.o.) with confirmed
by CT PE of high and intermediate risk were divided into 2 groups with complicated or
uncomplicated course of PE during 30 days and 12 months follow-up period. On
admission ECHO-signs of right ventricle (RV) dysfunction (RV and right atrium
(RA)diameters, RV/LV index, systolic blood pressure in PA, shift of intraventricular
septum (IVS), hypokinesis of RV free wall) and LV ejection fraction were evaluated.
Results: 24 patients (21.4%) died during 30 days (30-days mortality) and 52 patients
(46%) had differ long-term complications (death, need of resuscitation, thrombolysis,
obstructive shock\hypotension, recurrent VTE).

After 30-days FU period there the rate of mortality was higher in patients only with
hypokinesis of free RV wall (58% vs 10% OR 4.5 Cl 95% 1.7-11.9 p=0.01). Other
ECHO-signs of RV dysfunction (RV diameter 4.1+0.1 vs 3.9+0.1 cm; RA diameter
4.7%0.2 vs 4.8+0.1 cm; RV/LV index 0.820.03 vs 0.920.02; systolic blood pressure
in PA 55.2+3.2 vs 57.0+1.9 mmHg, shift of IVS 25% vs 19% and LV ejection fraction
51.2+4.3 vs 61.2+1.2 %) did not differ significantly (p>0.05) between the groups.
After 12 months FU period there were no significant differs (p>0.05) in two groups:
hypokinesis of free RV wall 27% vs 23%; RV diameter 4.10.1 vs 3.9+0.1 cm; RA
diameter 4.8+0.1 vs 4.7+0.1 cm; RV/LV index 0.91+0.02 vs 0.89+0.03; systolic
blood pressure in PA 59.3+2.1 vs 54.5+2.2 mmHg, shift of IVS 33% vs 37% and LV
ejection fraction 54.9+2.1 vs 62.6+1.3%

Conclusion: Risk factor of 30-days mortality in PE among ECHO-parameters is
hypokinesis of RV free wall. There were no significant differs in 2 groups after 12
months FU period.

P1072
Increased epicardial fat is an independent marker of heart failure with
preserved ejection fraction.

E. Saliba'; M. Baudet'; C. Chartrand Lefebvre'; A. Chen-Tournoux?; A. Hodzic';

F. Tournoux'

"Hotel-Dieu of Montreal, Cardiology, Montreal, Canada; “Jewish General Hospital,
Cardiology, Montreal, Canada

Background: Epicardial fat (EPIFAT) has garnered great interest as an indicator of
visceral adiposity and metabolic abnormalities and a predictor of coronary disease
and cardiac events. Beyond being simply a marker of global and visceral adiposity,
EPIFAT may be implicated in the pathogenesis of cardiovascular disease by modulat-
ing myocardial function through paracrine or endocrine effects. EPIFAT thickness can
be easily assessed by echo but its clinical value is unknown. Global longitudinal strain
(GLS) is a proven marker of subclinical cardiac dysfunction and a predictor of future
heart failure (HF) in various cardiopathies. The goal of this study was to identify a link
between EPIFAT and whether or not EPIFAT could be associated also to HF.

Methods and Results: We first reviewed 86 echocardiograms of patients with a nor-
mal left ventricle ejection fraction (mean LVEF 65+4%, age 47+13y, BMI

Eur Heart J Cardiovasc Imaging Abstracts Supplement, December 2016

26+3kg/m2, 43% female, 24% hypertension, 6% diabetes) and no significant valvular
disease, cardiomyopathy or history of clinical heart failure. All meaurements were
performed offline on an Echopac system (BT12, General Electric). We measured
EPIFAT thickness in the parasternal long axis view, perpendicular to right ventricular
outflow tract in end diastole. A GLS > -19% was considered as abnormal. Using a
ROC curve analysis, an EPIFAT thickness>5.6mm was found to be significantly asso-
ciated with an abnormal GLS (AUC 0.727, Cl [0.621-0.818], P=0.0006) with a sensi-
tivity and specificity of 53% and 88%, respectively.

Secondly, we reviewed a second independent population of 195 consecutive patients
with a normal LVEF (mean LVEF 61*+5%, age 63=14y, BMI 26+3kg/m2, 48%
female, 45% hypertension, 24% diabetes) and no significant valvular disease or defi-
nite cardiomyopathy. Documented heart failure occurred in 17% of these patients
within the year around the echocardiogram. When divided into 2 groups according to
an EPIFAT thickness threshold of 5.6mm, 22% of the patients above 5.6mm had ver-
sus 4% in the other group (P=0.001). In multivariate analysis, only hypertension (OR
2.742, Cl [1.176-6.394], P=0.02) and EPIFAT thickness (OR 1.381, CI [1.159-1.644],
P=0.003) were independently associated with HF in a model including also age, sex,
diabetes.

Conclusion: EFT is easily measured by echocardiography. Increased EFT is an inde-
pendent risk factor for the development of heart failure with preserved ejection fraction
even after adjusting for other factors.

P1073
Influence of optimized beta-blocker therapy on diastolic dysfunction
determined echocardiographically in heart failure patients

D. Stanojevic'; S. Apostolovic'; R. Jankovic-Tomasevic'; D. Djordjevic-Radojkovic';

S. Salinger-Martinovic'; T. Kostic'; E. Tahirovic; HD. Dungen®

"Clinic for Cardiovascular Diseases, Nis, Serbia; °Charite - Campus Virchow-Klinikum,
Department of Internal Medicine-Cardiology, Berlin, Germany

Background. About half of patients with heart failure (HF) have the normal left ventricle
ejection fraction (LVEF) or "heart failure with preserved EF" (HFpEF). The assessment
of LV diastolic function using echocardiography is of paramount clinical importance to
distinguish this syndrome from other diseases, to assess prognosis, and to identify
underlying cardiac disease and its best treatment. However, we do not have the firm
guidelines for treatment of those patients, and the role of beta-blockers is still controver-
sial in this setting. The CIBIS-ELD trial comprised of 875 patients with stable HF. The
dose of beta-blocker was up-titrated to maximally tolerated one, during 12 weeks.

Aims and methods. The aim of this sub-study was to determine the influence of opti-
mization of beta-blocker therapy in patients with HFpEF. We measured, beside LVEF
and end-diastolic volume, flow propagation time, deceleration time and isovolumic
relaxation time (IVRT) before and at the end of the study. The grade of diastolic dys-
function was determined using the A and E waves of transmitral flow. Growth differen-
tiation factor-15 (GDF-15) and N-terminal prohormone of brain natriuretic peptide (Nt-
proBNP) were measured before and at the end of the study.

Results. Among patients included in the study, 226 had HFpEF, (age 73.4+5.9
years, 65.6% women) and 167 (73.9%) had impaired relaxation, 46 (20.4%) had mod-
erate diastolic dysfunction (pseudonormal filling) and 5 (2.2%) had the restrictive ven-
tricular filling (impaired left ventricle compliance). In 8 patients atrial fibrillation inter-
fered with the gradation of diastolic dysfunction. No significant changes were
observed in end-diastolic LV volume and LVEF (47.65+7.5 vs. 47.87+6.3 mm;
57.76=7.4 vs 54.60+16.67%, p=n.s.) after 12 weeks. Flow propagation time and
deceleration time were not significantly changed after the end of the study (49.9+35.4
vs. 52.73+54.75 cm/s; 218.9+75.3 vs. 217.4%66.45 ms, p=n.s.). However, IVRT
was significantly decreased (102.60=32.60 vs. 97.05+27.62 ms, p=0.027). No signif-
icant changes were observed in NT-pro BNP and GDF-15 before and at the end of
the study (1662.3+802.47 vs. 1692.82+780.41 ng/L; 445.48+967.01 vs.
523.61+688.35 pg/mL, p=n.s.).

Conclusion. Beta-blockers decrease heart rate and prolong the isovolumic relaxation
time. Therefore, they could improve diastolic function in patients with HFpEF.
However, we did not find significant changes in other echocardiographic parameters
of LV function or in concentrations of biomarkers which reflect the function of a left
ventricle. More studies regarding this issue are needed.

On behalf of: CIBIS ELD.
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Early diastolic mitral flow velocity/ annular velocity ratio is a sensitive marker
of elevated filling pressure in left ventricular dyssynchrony

J. Aalen'; OS. Andersen’; E. Gude?; A. Andreassen?; OO. Aalen®; CK. Larsen';

EW. Remme'; OA. Smiseth*

"Institute for Surgical Research and Center for Cardiological Innovation, Oslo
University Hospital, Oslo, Norway; Oslo University Hospital, Department of
Cardiology, Oslo, Norway; 3University of Oslo, Institute of Basic Medical Sciences,
Department of Biostatistics, Oslo, Norway; *Dep. of Cardiology and Inst. for Surgical
Research, Oslo University Hospital, Oslo, Norway

Introduction: Current clinical practice guidelines recommend the ratio between peak
early diastolic mitral flow velocity and mitral annular velocity (E/e’) as a marker of ele-
vated LV filling pressure. In patients with LV dyssynchrony due to electrical conduc-
tion delay, however, it is postulated that the E/e’ ratio may not reflect elevated filling
pressure.

Purpose: To clarify whether E/e’ can be used to detect elevated LV filling pressure in
patients with electrical LV dyssynchrony.
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Methods: In 24 patients with electrical LV dyssynchrony (6 with left bundle branch
block, 4 with right ventricular pacing and 14 with biventricular pacing) we performed
simultaneous echocardiography and measurement of pulmonary capillary wedge
pressure (PCWP) as an indirect measure of LV filling pressure. Septal and lateral e’
were measured and E/e’ calculated using both septal (n=24) and average (n=23) €’.
Using a cutoff for average E/e’ of 14 and septal E/e’ of 15, patients were classified as
having either normal (<12 mmHg) or elevated (>12 mmHg) LV filling pressure.
Results: Mean PCWP in the population was 24+9 (+SD) mmHg. Average E/e’
above 14 detected elevated LV filling pressure with a sensitivity of 70% (95% CI: 46-
88), whereas septal E/e’ above 15 detected elevated filling pressure with a sensitivity
of 91% (70-99).

Conclusions: E/e’ seems to be a sensitive marker of elevated LV filling pressure in
patients with electrical dyssynchrony. If confirmed in a larger population, this finding
indicates that E/e’ can be used the same way in this population as in patients with
narrow QRS.

Funding Acknowledgements: South-Eastern Norway Regional Health Authority.
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P1075
Left ventricular diastolic function in STEMI patients receiving early and late
reperfusion by percutaneous coronary intervention

XH. Chen'; HG. Xu'; FC. Liu"; DG. Zha?; K. Cui?; AD. Zhang'

"Guangzhou Overseas Chinese Hospital , Cardiology, Guangzhou, China People’s
Republic of; °Nanfang Hospital affiliated Hospital of Southern Medical University,
Cardiology, Guangzhou, China People’s Republic of

Background Left ventricular (LV) diastolic dysfunction is seen on patients with acute
myocardial infarction (MI) even after successful percutaneous coronary intervention.
Previous studies showed the majority of diastolic function post MI recovered slowly
than systolic function after revascularization. In this study, we prospectively observed
the LV diastolic function change in patients with ST-elevation Ml and determined if
early reopening of the occluded coronary artery made a better recovery of diastolic
function than late reopening during the acute phase of MI. Methods 45 consecutive
patients(61.20+11.37years, 8Females) presenting with acute STEMI and treated with
coronary intervention were prospectively enrolled in this study. The important inclu-
sion criteria were first acute coronary syndrome episode and LV ejection fraction
exceeded 45% on echocardiography. The patients were divided to two different
groups by total ischemia time according to the newest ESC guideline on myocardial
revascularization. Total ischemic time consisted of prehospital patient delay time and
first medical contact (FMC) to balloon time. Transthoracic echocardiography were
performed within the first week after coronary intervention and data were compared
between early reperfusion (total ischemia time <6hours) and late reperfusion group
(total ischemia time>6h). The mitral inflow velocity was obtained from spectral pulse-
wave Doppler and mitral annulus propagation velocity (MVp) was measured by color
M-mode. The mean of the septal, lateral, anterior, posterior €’ velocity from tissue
Doppler was used for calculation of E/ e’. Blood samples were collected to test the
cardiac enzymes, pro BNP, lipid cholesterols ect. Results A normal diastolic filling
pattern on Doppler echocardiography is seen in only 9 patients in the acute phase of
MI. The other 80% patients had abnormal filling patterns: 16 impaired relaxation, 14
pseudonormal, 6 restrictive filling patterns. The baseline age, systolic and diastolic
blood pressure, heart rate, body mass index and serum creatinine were not signifi-
cantly different between two groups(P all>0.05). The septal e’ velocity was lower in
early reperfusion group compared to late reperfusion group (5.52+1.67cm/s v.s
7.11+2.14cm/s, P<0.05), but no statistical difference was found in E/e’ average
(11.99+4.30 v.s 9.85+3.47, P>0.05). There was also no statistical difference for left
atrial volume index and mitral annulus propagation velocity between early and late
reperfusion groups. Conclusion Left ventricular diastolic dysfunction was present in
most of acute Ml patients even after successful coronary interventions. It seemed MI
patients receiving early myocardial reperfusion had no better LV diastolic functions
within the acute phase compared to late-reperfused patients.

Funding Acknowledgements: National Natural Science Foundation of China
(NO.81400266).

P1076
Could anatomical and functional features predict cerebrovascular events in
patients with patent foramen ovale?

C. Zito; O. Trio; E. Soraci; M. Cusma Piccione; G. D’amico; A. loppolo; L. Alibani;

G. Falanga; MC. Todaro; L. Oreto; G. Nucifora; G. Vizzari; F. Pizzino; G. Di Bella;

S. Carerj

University of Messina, Department of Clinical and Experimental Medicine, Messina,
Italy

Background. PFO has been controversially associated with cryptogenic stroke (CS).
Recently, it has been shown that a complex anatomy of PFO could enhance its
embolic potential. We investigated which type of PFO morphology could be at major
risk. Methods. Between March 2013 and January 2016, we prospectively enrolled 370
pts with PFO (mean age: 44.3 = 15.1; 30% men), identified by contrast-transcranial
Doppler and transesophageal echocardiography performed with the following indica-
tions: CS (42%), migraine (27%), nonspecific neurological symptoms, in the remaining
cases. We analyzed the PFO anatomical features, the presence of shunt at rest and
the shunt severity, classifying all the PFOs according to the current recommendations.
Results. A complex lesion was found in the following cases: PFOs >4 mm (40%),
severe shunt (41.5%), shunt at rest (60%), tunnel-like morphology (32%, with a tunnel
length >8 mm in 28% of cases), ASA (80%), Chiari’s network or Eustachian valve
(31%). In the Table 1, the results of a chi-square analysis comparing pts with CS vs.
those without CS are displayed. A tunnel-like morphology was significantly more fre-
quent in patients with CS (77.6%) than in those without CS (55.6%, p=0.04). On
logistic regression analysis, only a tunnel-like morphology was associated to a major
risk of CS [OR=0.36 (0.13-0.99) p = 0.04).Conclusions The pathophysiological link
between CS and PFO is contradictory. Nevertheless a careful evaluation of anatomi-
cal factors could be useful for ensuring a more tailored pts management.

Pts withCS  Pts without CS  p (Chi-square)
Tunnel-like PFO 77.6% 55.6% 0.04
Severe shunt 41.8% 50.0% 0.38
Tunnel-like PFO + severe shunt 38.5% 33.3% 0.72
ASA 32.1% 41.5% 0.26
Chiari’s network/Eustachian valve 16.7% 11.8% 0.54
Tunnel length > 8 mm 41.3% 34.6% 0.57
Shunt at rest 28.2% 20.8% 0.44
PFO >4 mm 36.2% 38.2% 0.84
ASA + tunnel-like PFO 26.7% 16% 0.30
ASA + tunnel-length > 8 mm 18.2% 11.5% 0.46
ASA + Chiari’s network/Eustachian valve ~ 7.7% 0% 0.11
ASA -+ Shunt at rest 12.9% 14.3% 0.83
ASA + PFO >4 mm 15.6% 25.8% 0.27
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P1077
Efficacy of endarterectomy of the left anterior descending artery: evaluation by
adenosine echocardiography?

E. Demerouti'; M. Boutsikou?; K. Perreas®; CH. Katselis®; G. Samanidis®;

TH. Antoniou*; G. Karatasakis'

"ONASSIS CARDIAC SURGERY CENTER, IMAGING DEPARTMENT, Athens,
Greece; ?Royal Brompton Hospital, DEPARTMENT OF ADULT CONGENITAL HEART
DISEASE AND PULMONARY HYPERTENSION, London, United Kingdom; 3Onassis
Cardiac Surgery Center, CARDIOTHORACIC SURGERY DEPARTMENT, Athens,
Greece; “Onassis Cardiac Surgery Center, DEPARTMENT OF ANESTHESIOLOGY,
Athens, Greece

Introduction: Transthoracic Doppler —Echo coronary flow velocity reserve (FR) of the
left anterior descending artery (LAD) defined as the ratio of diastolic flow pre over
post adenosine infusion has been used to estimate vasodilation of the LAD vascular
bed following left internal mammary artery (LIMA) to LAD implantation.

AIM: The effect of surgical LAD endarterectomy (END) on LAD FR during CABG has
not been elucidated.

Methods: 64 patients aged 68+9 years who underwent CABG LIMA to LAD implan-
tation were followed for 58(36-84) months. Of them 45 had coronary angiographic
and surgical indication for END ie diffuse highly atheromatic with no or low flow LAD
while the remaining 20 had LIMA to LAD without the need of END.

All patients had a complete echo study (>3 months post surgery) with LVEF measure-
ment and LAD territory contractility evaluation followed by localization of the distal
LAD flow by color Doppler. Adenosine (AD) was infused at a rate of 140mg/Kg/min
for 4 min. Diastolic peak Velocity PV and time Velocity integral were recorded and the
ratio of AD to rest Values was calculated (FR). Patients who doubled their flow veloc-
ity with AD were considered to have normal FR.

Eur Heart J Cardiovasc Imaging Abstracts Supplement, December 2016
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The median (IQR) value of FR for the whole study population was 2.5 (2.0-3.0). END
patients (N=45). The 45 patients with previous END had FR 2.5 (2.1-3.0) while those
without previous END 2.4 (1.7-3.0) (p=0.949). Postoperative LVEF was 50% (45-55)
for the END pts and 50% (45-55) for the non END patients (p=0.489). LAD territory
contractility score was also similar (p=0.268). There were no differences in patients
with normal FR between the two groups. Moreover the RF was similar between the
two groups when only patients with normal RF were considered. Additionally, END
was not proved to be significant prognostic factor for RF (p=0.065).

In conclusion, Patients with advanced LAD disease treated by END demonstrate END in
patients with angiographic and surgical indications, results in satisfactory functional
improvement in terms of vasoreactivity of the LAD vascular bed, overall LVEF, and anterior
wall contractility. These echocardiographic indices were similar in pts receiving LIMA-LAD
without not in need for END. Outcome of the 2 subgroups is also similar. Transthoracic AD
echo provides a useful clinical tool to evaluate post surgical END patients .

P1078
Left ventricular diastolic dysfunction after acute myocardial infarction with
preserved ejection fraction is related to lower exercise capacity

K. Smarz'; B. Zaborska'; T. Jaxa-Chamiec'; P. Maciejewski'; Z. Bartoszewicz?;
A. Budaj’

"Department of Cardiology, Postgraduate Medical School, Grochowski Hospital,
Warsaw, Poland; ?Medical University of Warsaw, Department of Endocrinology,
Warsaw, Poland

Background: Low exercise capacity (EC) after myocardial infarction (MI) is con-
nected with worse prognosis. Mechanisms leading to low EC in that group are not
fully understood. One of them is diastolic dysfunction.

Aim: To assess EC in patients with acute M| according to diastolic function.
Methods: We evaluated prospectively patients with first inferior Ml with ST segment
elevation treated by primary percutaneous coronary intervention (pPCl) and preserved
LV systolic function (LV EF >45%). ECHO was performed before discharge within 7
days after MI. Diastolic dysfunction was assessed in Tissue Doppler
Echocardiography (TDE) using early lateral diastolic velocity (€’). Patients were div-
ided into two groups with " < and > 10 cm/s. NT-proBNP plasma concentration was
measured in the first 48 hours after pPCI with Roche immunoassay. Cardiopulmonary
exercise test (CPET) was done on day 14 +10 after acute MI. Exercise duration and
peak VO2 were assessed as EC parameters. None of the patients had exercise limit-
ing factors other than dyspnoe and/or fatigue.

Results: Patients (n=90, 73% males, mean age 61+ 9 years) were divided into two
groups according to e’ lateral wall velocities. The group with e'< 10 cm/s comprised 50
patients and the group with e’> 10 cm/s 40 patients. No significant differences in LV EF
and right ventricular (RV) longitudinal systolic function (S’) were noticed between groups.
The group with LV impaired relaxation had significantly lower EC parameters (Table).
Conclusion: In patients after acute inferior Ml with preserved systolic function,
impaired left ventricular relaxation can be responsible for low exercise capacity.

EC in relation to LV diastolic function

Variable (mean + SD) Diastolic dysfunction P=
Yes n=50 No n=40
LV EF (%) 60 =9 616 NS
RV S’ (cm/s) 122+27 125+ 2.1 NS
NT proBNP (pg/ml) 1460 =+ 859 873 = 512 0.001
Time of exercise (min) 7.45 £ 243 9.12+2.13 0.001
Peak VO2 (L/min) 1.46 = 0.48 1.80 = 0.50 0.01
Peak VO2 (ml/kg/min) 18+5 22+5 0.001

P1079
Potentially predictors of ventricular arrhythmia during six months follow up in
STEMI patients

G. Krljanac'; D. Trifunovic’; M. Asanin'; L. Savic'; D. Matovic?; M. Petrovic®; N. Zlatic?;
1. Mrdovic'

"Clinical Centre of Serbia, Cardiology Clinic, Medical Faculty, Belgrade, Serbia;
2Clinical center of Serbia, Cardiology Clinic, Belgrade, Serbia

Potential pathological substrate of worse prognosis and incidence of ventricular
arrhythmia in STEMI pts treated with pPCl is distorted myocardial mechanic. Aim: To
determine echocardiographic parameters as predictors of worse prognosis and inci-
dence of ventricular arrhythmias during 6 month follow up (FU). We studded conven-
tional echo parameters and parameters of myocardial mechanics: strain (S), strain
rate (Sr), index of myocardial dispersion (IMD), rotation (ROT) and torsion for all 18
LV segments and all three myocardial layers. Method: We prospectively studied 99
consecutive STEMI pts treated with pPCl who monitoring in follow up (FU). Echo
examination performed on day 4+2 (VIVID 9GE, EchoPAC Ver 113). Malignant ven-
tricular arrhythmias (sustained/non-sustained VT and/or VF) were registered during 6
month FU. Results: 14/85 (14.1%) of all pts had arrhythmic events. The patients were
divided in two groups of patients with and without arrhythmias. There were no differ-
ences in mortality, re-infarction, re-hospitalization, emergency revascularization, heart
failure, stroke, and syntax score (p=NS) between groups. Conventional echo parame-
ters (EF, WMSI, LA vol index) were similar. From parameters of myocardial mechan-
ics, global IMD of longitudinal S (p=0.038) and circumferential S (p=0.044) were
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significantly different between groups, as well as peak global base ROT (p=0.012),
and peak LV torsion in early diastole (p=0.013). The best predictor of arrhythmia was
IMD LS (p=0.037). Cut off was 76.27ms (70% sens and 64.3% spec). Conclusion:
During 6 month FU post pPCI period the parameter of ventricular arrhythmia could be
IMD longitudinal and circumferential strain, as well as global base rotation and early
diastolic torsion. The larger studies are needed to define the best parameter of myo-
cardial deformation as predictor of ventricular arrhythmia.

Parameters of myocardial mechanics

Pts without arrhythmia (n=85) Pts with arrhythmia (n=14) p

IMD SL (ms) 41.73+38.8 68.16:50.96 0.038
IMD CS (ms) 71.35+27.21 91.91+37.18 0.044
G ROT base ( °) -4.74+3.5 -1.73x2.54 0.012
Early dyastolic torsion ( °) 6.63+3.41 3.31+4,29 0.013

HEART VALVES

P1080
Association between left atrial dilatation and invasive haemodynamics at rest
and during exercise in asymptimatic aortic stenosis

NL. Christensen; JS. Dahl; R. Carter-Storch; R. Bakkestroem; E. Soendergaard;
L. Videbaek; JE. Moeller
Odense University Hospital, Cardiology, Odense, Denmark

Background: The transition from an asymptomatic to symptomatic state in severe
aortic stenosis (AS) is often difficult to assess. Therefore, identification of a morpho-
logical sign of increased hemodynamic load may be important in asymptomatic AS to
identify patients at risk.

Purpose: The purpose of the present study was to determine whether LA volume in
asymptomatic patients with severe AS reflects the haemodynamic burden at rest and
during exercise.

Methods: In a prospective study 39 patients (age 73=7, 77% men) with asympto-
matic severe aortic stenosis (EF > 50%, aortic valve area (AVA) < 1 cm?
and aortic peak jet velocity >3.5 m/s) were enrolled. Patients underwent supine
bicycle exercise testing with simultaneous invasive haemodynamic monitoring using a
Swan-Ganz catheter and Doppler echocardiography. At rest and during exercise
cardiac index (Cl), pulmonary artery pressures (PAP) and pulmonary capillary wedge
pressure (PCWP) was recorded. Patients were stratified into 2 groups according to
LA volume index (LAVi) > 35 mL/m?.

Results: In 25 patients (64%) LAVi was > 35 mL/m?. AVA was similar between
groups (0.81+0.15 vs 0.84+0.18 cm?, p=0.58). PCWP was higher at rest and during
exercise in patients with LAVi > 35 mL/m? (p<0.01), despite similar cardiac index, fig-
ure 1. At rest, PCWP < 12mmHg was found in 11 patients with LA dilatation (44%)
whereas PCWP < 25mmHg only was found in 1 patient (4%) with exercise. LAVi and
E/e’ predicted exercise PCWP > 30mmHg with areas under the receiver-operating
curve of 0.75 and 0.84 respectively. LAVi at rest (r=0.64, p<0.001) and E/e’septal at
rest (r=0.65, p<0.001) was significantly associated with PCWP at peak exercise.
Conclusion: LA size reflects hemodynamic burden in patients with asymptomatic
severe AS. Simple quantitative measurements of LA and diastolic function are associ-
ated with LV filling pressures with exercise and could be used to identify asympto-
matic patients with increased hemodynamic burden.

Funding Acknowledgements: The Danish Heart Association, Region of Southern
Denmark Research Funds, University of Southern Denmark.

On behalf of: Department of Cardiology Odense University Hospital.
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P1081
Cardiac amyloidosis and aortic stenosis - the convergence of two aging
processes and its association with outcomes

JL. Cavalcante; S. Rijal; I. Abdelkarim; AD. Althouse; MS. Sharbaugh; Y. Fridman;
W. Han; P. Soman; DE. Forman; JT. Schindler; TG. Gleason; JE. Lee; EB. Schelbert
University of Pittsburgh , Cardiovascular Institute, Pittsburgh, United States of
America

Background: Wild-type transthyretin or senile systemic amyloidosis (SSA) commonly
presents with cardiac involvement. Once thought to be a rare disease, it has now
been frequently diagnosed with advances in non-invasive imaging including cardiac
MRI (CMR). Recent autopsy series in octogenarians with severe aortic stenosis (AS)
who received transcatheter aortic valve replacement reported prevalence up to 30%.
Purpose: To evaluate the prevalence of SSA detected by CMR in patients with con-
firmed moderately-severe AS and its association with clinical outcomes.

Methods: 113 consecutive AS patients (85% with severe AS) who underwent clinical
CMR study (1.5T Siemens Magnetom Espree) and echocardiogram within 15 days
(median 6 days, IQR 0-15) were included in the analysis. Society of Thoracic Surgery
predicted risk of mortality (STS-PROM) was calculated for each patient using over 40
clinical parameters. SSA was identified when characteristic pattern involving either
subendocardial or diffuse myocardial LGE was observed. Cox-proportional hazards
model performed after adjusting for potential confounders to evaluate the independent
prognostic role of AS+SSA.

Results: A total of 9 patients (8 males) had AS+SSA. Patients with AS+SSA were
older than those with only AS (88 + 6 vs. 70 + 14 years, p<0.001) and had higher
STS-PROM (6.9 *= 4.2 vs. 3.8 + 3.7 %, p=0.02). 9/36 (25%) of patients age>80
years were positive for SSA. Over median follow-up of 18 months (IQR: 11-30
months), there were 59 AVRs (42 surgical and 17 transcatheter) and 40 deaths
(35%). AS+SSA patients were similarly likely to receive AVR (44%) as patients with
isolated AS (53%). The 1-year mortality of AS+SSA was substantially higher than for
isolated AS patients (56% vs. 20%, p < 0.0001) (Figure 1). Despite adjustment for
AVR, STS-PROM, LVEF, the presence of AS+SSA diagnosed by CMR with LGE
imaging remained an independent predictor of all-cause mortality (HR=2.92, 95%
Cl=1.09-7.86, p=0.03).

Conclusion: SSA is very common in AS patients, especially males and octogenar-
ians. The diagnosis of concomitant SSA, using CMR with LGE imaging, is prognosti-
cally important identifying a subgroup of AS patients with markedly increased 1-year
all-cause mortality. Recognition of SSA in patients with AS may inform medical deci-
sion making and improve patient stratification for future therapeutic interventions.

Figure 1. Kaplan-Meier Curves Comparing All-Cause
Mortality in AS vs. AS+SCA Patients
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P1082
Prognostic impact of initial left ventricular dysfunction and mean gradient after
transcatheter aortic valve implantation

M. Pal; G. Dekany; A. Mandzak; AK. Chaurasia; J. Gyovai; N. Hegedus; ZS. Piroth;
GY. Szabo; G. Fontos; P. Andreka
Gottsegen Gyorgy Hungarian Institute of Cardiology, Budapest, Hungary

Background: Outcomes for different subtypes of aortic stenosis after transcatheter
aortic valve implantation are not well known.

Purpose: The aim of the study was to evaluate the prognostic impact of the initial left
ventricular ejection fraction (LVEF) and aortic mean gradient on survival and on left
ventricular function after transcatheter aortic valve implantation (TAVI).

Patients and Methods: From 2008. to 2014.12.31. TAVI was performed in 130 cases
(55 men, 75 women, mean age 79,5+5,6 years) with severe (aortic valve area <1,0
cm?) symptomatic aortic stenosis (AS) and contraindication or extreme high risk for
surgery. Median time for follow-up was 19 (0-86) months, Echocardiography was per-
formed before and 12 months after TAVI. Patients were divided into four groups

according to LVEF and aortic mean gradient NEF-HG: EF>50% and Gr>40 mmHg
(n=79) LEF-HG : EF<50% and Gr>40 mmHg (n=17) LEF-LG : EF<50% and
Gr<40 mmHg (n=26) PNEF-LG : EF>50% and Gr<40 mmHg (n=8) Primary study
endpoint was 30-day and 1-year all-cause mortality, secondary endpoint was the
change in LVEF after 12 months in the survivors.

Results: All-cause 30-day mortality was 3,8%, 1-year mortality was 17,7% in the
whole patient group.

Mortality was low in the high gradient groups ( 30-day: NEF-HG 1,2%, LEF-HG 0%,
1-year: NEF-HG 11,4%, LEF-HG 11,8%) , intermediate in the PNEF-LG ( 30-day 0%,
1-year 25%) and high in LEF-LG ( 30-day 15,4%, p=0,04, 1-year 38,5% p=0,01).
Patients with LEF-LG AS and LVEF<30% (n=11) had the highest 1-year mortality
(63,8%, p<0,001).

In the survivors the mean gradient decreased in all cases (baseline 50,9+17,6 mmHg
vs. 9,1x4,5 mmHg, p<0,001) at 1 year. The LVEF didn’t change in the NEF-HG
(63,6+8,2% vs. 63,7+10,6%) and PNEF-LG groups, (66,3+8,1% vs. 68,0+6,2%),
but it improved in the LEF-HG (33,4+9,4% vs. 56,1+11,4% p<0,001) and LEF-LG
groups (30,7+8,2% vs 43,6+17,6%, p=0,007).

Conclusions: Aortic stenosis with low gradient and reduced LVEF is associated with
worse prognosis after TAVI, compared to AS with high gradient and/or preserved
LVEF, but in the survivors the recovery of left ventricular systolic function can be
expected. Patients with LEF-LG AS need detailed risk stratification before TAVI. The
prognosis of LEF-HG AS and NEF-HG AS are equally good.

P1083

Distribution and prognostic significance of left ventricular global longitudinal
strain in asymptomatic significant aortic stenosis: an individual participant
data meta-analysis

J. Magne'; B. Cosyns?; BA. Popescu®; HG. Carstensen®; J. Dahl®; M. Desai®;

L. Kearney”; T. Marwick®; K. Sato®; M. Takeuchi'®; C. Zito'"; D. Mohty'?;

P. Lancellotti'®; G. Habib'*

"University Hospital of Limoges, Cardiology, Limoges, France; ?University Hospital
(UZ) Brussels, Cardiology, Brussels, Belgium; *University of Medicine and Pharmacy
Carol Davila, Bucharest, Romania; *Gentofte University Hospital, Copenhagen,
Denmark; °Odense University Hospital, Odense, Denmark; °Cleveland Clinic
Foundation, Cleveland, United States of America; "Austin Health Hospital, Cardiology,
Melbourne, Australia; ®University Of Queensland, Brisbane, Australia; *Tsukuba
University, Tsukuba, Japan; "°University of Occupational and Environmental Health,
Kitakyushu, Japan; " University of Messina, Messina, Italy; "?University Hospital of
Limoges, Limoges, France; "*University Hospital of Liege (CHU), Liege, Belgium;
"Hospital La Timone of Marseille, Marseille, France

Background: There is growing evidence suggesting the potential prognostic role of
left ventricular (LV) global longitudinal strain (GLS), in asymptomatic patients with
aortic stenosis (AS). However, the available data are mainly derived from relatively
small sample size and single centre studies. Our objective was therefore to perform
an individual participant data meta-analysis in order to (1) describe the distribution,
(2) identify the most predictive cut-off values, and (3) assess the impact of LV GLS on
prognosis in asymptomatic patients with significant AS.

Methods: A literature search was performed in PubMed for studies published
between 2005 and 2015 according to the following criteria: "aortic stenosis" AND
"strain". The following inclusion criteria were applied to the 237 studies initially identi-
fied: (1) asymptomatic patients, (2) LV ejection fraction >50%, (3) >moderate AS and
(4) outcome data available. A total of 8 studies were eligible for the meta-analysis and
all authors were contacted to share the individual data of their studies. All the authors
accepted to participate. The primary end-point of the study was mortality and the sec-
ondary end-point was combined, considering death and cardiac-related
hospitalization.

Results: Among the 8 studies included, 879 patients (74+9 years, 56% men, indexed
aortic valve area: 0.49+0.14 cm?m?) were analysed. The average LV GLS was -
16+4% (median -16.2%, 25-75 percentiles: -18.4%; -13.5%). There was no significant
difference between LV GLS values among the 8 studies, except for 1 reporting signifi-
cantly lower LV GLS (p<0.0001). During a mean follow-up of 2.1+1.6 years, 63
deaths and 362 events occurred. Areas under the ROC curve for the prediction of
death or combined events using LV GLS were 0.71 and 0.70, respectively. The best
predictive cut-off values were -12.9% (sensitivity=54%, specificity=80%) for death,
and -16.2% (sensitivity=68%, specificity=63%) for combined events. Using these cut-
off values, patients with impaired LV GLS had significant reductions in both survival
and event-free survival (at 5 years: 57=7% vs. 86+3%, p<0.0001; 25+3% vs.
51x5%, p<0.0001, respectively). The hazard-ratios were 4.6 (95% confidence inter-
val [Cl]: 2.8-7.6), and 2.2 (95%CI: 1.8-2.8), respectively. Using LV GLS as continuous
variable (i.e. without cut-off value), there were strong significant relationships with
both mortality and with the combined event (both p<0.0001). For each 1% of worsen-
ing in LV GLS, the risk of death increased by 26% (95%Cl: 17%-37%), and the risk of
the combined event by 14% (95%CI: 11%-17%). Conclusion: The present individual
participant data meta-analysis demonstrates that in asymptomatic patients with signifi-
cant AS and normal LV ejection fraction, LV GLS is a powerful marker of poor out-
come. These data emphasize the usefulness of LV GLS for the risk stratification and
the management of these patients and may promote the presence of LV GLS in future
guidelines.

On behalf of: EACVI Research & Innovation Committee.

Eur Heart J Cardiovasc Imaging Abstracts Supplement, December 2016

220z Aenuga4 gz uo Jasn uabiag | 19x9]011q1gsIalsIaniun Aq 6zzeoez/yegl/z 1ddns/y L/ajone/Buibewidlys/wod-dnooiwapese)/:sdijy woly papeojumoq



1226 Abstracts

P1084
Discrepancies between echocardiographic and invasive assessment of aortic
stenosis in multimorbid elderly patients

G. Giannakopoulos; S. Noble; A. Frei; H. Mueller
Geneva University Hospitals, Division of Cardiology, Geneva, Switzerland

Introduction: Discrepancies between echocardiographic and invasive assessment of
aortic stenosis have been recently reported in the elderly. We sought to investigate
the amplitude of these discrepancies in a real-world setting.

Methods: We examined data from 71 consecutive patients (mean age 84 + 6 years;
54% women) with moderate or severe aortic stenosis (mean aortic valve area at
echocardiography 0.75 cm?, range 0.41 to 1.29 cm?) who underwent both transthora-
cic echocardiogram and right-and-left heart catheterization within an interval of 8 =12
days. All patients were evaluated by our institution’s Heart Team and clinical decision-
making was based upon these data along with symptomatic status.

Results: There were no significant differences in mean arterial pressures (94 = 16
vs. 96 = 17 mmHg, p=0.37) and heart rates (74 * 14 vs. 76 * 13 bpm, p=0.15)
between the two examinations. Mean transaortic gradients were not statistically differ-
ent using the two methods, albeit with broad limits of agreement (ICC=0.69, bias -1.8
mmHg, LOA -21.7 to 18.1 mmHg, p=0.14), only 31 patients (44%) having a mean
gradient difference <5 mmHg. We found a modest correlation between aortic valve
area at echocardiography and at catheterization using directly measured oxygen con-
sumption with a small overall bias but wide, clinically relevant limits of agreement
(ICC=0.47, bias 0.06 cm?, LOA -0.32 to 0.44 cm?, p=0.01). In addition, stroke volume
index, valvuloarterial impedance, systemic arterial compliance and systemic vascular
resistance showed poor correlation between the two methods (ICC between 0.20 and
0.31).

Conclusion: In a real-world setting and among multimorbid elderly patients, discor-
dances between echocardiographic and hemodynamic measurements are of clinical
importance. Thus, the two methods cannot be used interchangeably in this popula-
tion.
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P1085

Echocardiographic determinants and outcome of patients with low-gradient
moderate and severe aortic valve stenosis: implications for aortic valve
replacement

D. Liu'; K. Hu'; E. Liebner'; F. Weidemann?; S. Herrmann'; G. Ertl'; W. Voelker';

A. Gorski®; R. Leyh®; S. Stoerk'; P. Nordbeck'

"University of Wuerzburg, Department of Internal Medicine |, Comprehensive Heart
Failure Center, Wuerzburg, Germany; *Katharinen-Hospital, Medical Clinic II, Unna,
Germany; ®University Hospital Wuerzburg, Department of Cardiothoracic Surgery,
Wuerzburg, Germany

Background: Low-dose dobutamine stress echocardiography (DSE) plays an impor-
tant role in differentiation of patients with low-gradient moderate aortic stenosis
(LGMAS) or severe aortic stenosis (LGSAS).

Purpose: The objective of this study was to explore the echocardiographic determi-
nants and outcome of patients with LGMAS or LGSAS underwent DSE with or without
aortic valve replacement (AVR).

Methods: This study comprised consecutive 109 symptomatic patients (67 male,
mean age 77+8 years) with low-gradient AS undergoing standard echocardiography
and DSE. Simplified projected aortic valve area (AVAproj) was calculated by DSE
data. Patients were divided into LGSAS (AVAproj<1.0cm? n=57) and LGMAS
(AVAproj>1.0cm?, n=52). All patients completed at least one-year clinical follow-up
after DSE (median 638, quartiles 428-974 days).

Eur Heart J Cardiovasc Imaging Abstracts Supplement, December 2016

Results: Septal mitral annular plane excursion (MAPSE) was significantly lower and
systolic pulmonary artery pressure (SPAP) was significantly higher in LGSAS patients
than in LGMAS patients (both P<0.05). Regression analysis indicated that higher
SPAP (OR 1.03, 95% CI: 1.01-1.06, P=0.022) and lower septal MAPSE (OR 0.81,
95% Cl: 0.69-0.95, P=0.008) are independent determinants for LGSAS. There were
20 (18.3%) cardiac deaths during follow-up. Fifty-three (48.6%) patients (34 LGSAS
and 19 LGMAS) underwent conventional AVR surgery (n=29) or transcatheter aortic
valve implantation (n=24) after DSE. Non-AVR was associated with an increased risk
of cardiac death in the total cohort (survival: non-AVR 75% vs. AVR 88.7%,
P=0.037). For patients with preserved left ventricular ejection fraction (LVEF), survival
was similar in LGMAS patients with (100%) and without AVR (100%), slightly higher
in LGSAS patients with (84.2%) compared those without AVR (77.8%, P=0.689).
AVR significantly improved survival in both LGSAS (80% vs. 57.1%) and LGMAS
(100% vs. 64.7%) patients with reduced LV-EF.

Conclusions: Reduced longitudinal LV function (MAPSE), and increased trans-tricus-
pid pressure gradient (SPAP) are echocardiographic determinants of low-gradient
severe AS. AVR significantly improves survival not only in LGSAS but also in LGMAS
patients with reduced LVEF in this patient cohort.

P1086
Atrial deformation correlated with functional capacity in mitral stenosis

CY. Chien'; WC. Tsai®
"Dalin Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation, Chiayi, Taiwan ROC;
2National Cheng Kung University Hospital, Tainan, Taiwan ROC

Background: Severity of the mitral valve stenosis (MS) can be graded by echocar-
diography, however, the heart failure symptoms are not correlated with echocardio-
graphic parameters well.

Aim: This study aimed at searching for determinants of function class in MS patient
and investigated the relationship between left atrial (LA) deformation by two-dimen-
sional speckle tracking and heart failure symptoms.

Methods: This study included 69 consecutive patients with MS (20 men, age 61 = 14
years) from out-patient clinics. Functional capacity of patients were assessed by
NYHA functional class. LA deformation parameters, including peak LA strain (LAS),
peak strain rate in reservoir phase (LASRr) and peak strain rate in conduit phase
(LASRc), were assessed by speckle tracking echocardiography. LA emptying fraction
(LAEF) was measured by biplane area-length method and left ventricular ejection
fraction (LVEF) by biplane Simpson’s method. Severity of MS was assessed by mitral
valve area (MVA) derived from standard pressure half time method, planimetry and
mean trans-mitral valve pressure gradient.

Results: There were 15 (22%) patients in functional class |, 42 (61%) in functional
class Il, and 12 (17%) in functional class Ill. Comparing all factors between MS
patients from functional class | to lll, only LAS (14.3 + 6.6, 10.6 = 5.0, 8.7 = 4.0 %;
p = 0.018), LASRr (1.6 = 0.5, 1.3 = 0.4, 1.1 = 0.4 s-1; p = 0.012), and the use of
diuretics (7, 73, 67%, p <0.001) were significant factors in determining the severity of
heart failure symptoms. There were no differences in mitral valve area, pressure gra-
dient, pulmonary artery pressure, LAEF, and LVEF between functional classes. In
multivariate analysis controlling diuretics usage, LAS (B = -0.233, p = 0.045) and
LASRr (B = -0.277, p = 0.014) were still independent factors in determining heart fail-
ure functional class.

Conclusion: In stable MS patients, the NYHA functional class was correlated with
LAS and LASRr independently. LA deformation contributed to heart failure symptoms
in MS patients.

P1087
Net atrioventricular compliance can predict reduction of pulmonary artery
pressure after percutaneous mitral balloon commissurotomy

TAMER Moustafa; TAMER Moustafa; MOHAMD Aldydamony; MOHAMD Aldydamony
zagazig university, cardiology, zagazig, Egypt

Background: Pulmonary hypertension is a common complication of rheumatic mitral
stenosis (MS). Net atrioventricular compliance (Cn) was found to play an important
role in the development of pulmonary hypertension.

Objectives: to test the value of Cn in prediction of pulmonary artery pressure reduc-
tion after percutaneous mitral balloon commissurotomy (PMBC).

Patients and Methods: 80 patients with severe MS were included. We excluded
patients with contraindication to PMBC, atrial fibrillation, failure of PMBC, restenosis,
and non adherence to follow-up from the study. All patients had undergone full history
taking and clinical examination, complete 12-leads electrocardiography, echocardiog-
raphy, and PMBC.

Results: Patients were divided into two groups: Group I: Cn < 4 mL/mmHg, Group II:
Cn > 4 mL/mmHg. Group | patients had significantly higher SPAP, and lower SPAP
reduction. Sensitivity of Cn > 4 mL/mmHg in prediction of SPAP reduction > 35 %
was 90.7 %, specificity was 83.8 %.

There was a significant negative correlation between Cn and basal SPAP (r = -
0.349, p = 0.0015), and a significant positive between Cn and the percent of SPAP
reduction (r = 0.617, p < 0.00001).

Conclusion: Measuring Cn can predict reduction of SPAP in MS patients after
PMBC.
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P1088
Match and mismatch between opening area and resistance in mild and
moderate rheumatic mitral stenosis

|. EI-Dosouky
Zagazig University, Zagazig, Egypt

Background: Mitral valve resistance (MVR) is a hemodynamic consequence of mitral
stenosis but it has no clear threshold and it has a shortage of data to be reliable.
Purpose: is to investigate match and mismatch between opening area and resistance
especially in patients with moderate and mild mitral stenosis.

Materials: This cross section case control study comprised 88 patients with moder-
ate and mild rheumatic mitral stenosis. Transthorathic echocardiographic study esti-
mated: mitral valve area (MVA) both by planimerty (2D) and pressure half time (PHT),
mitral valve score (MVS), mean transmitral pressure gradient (MPG), diastolic filling
time(DFT), left ventricular out flow tract diameter (LVOTd) and velocity time integral
(LVOT vti) , the MVR was calculated as: MPG/aortic flow ratio [(LVOTd) (LVOTvti)/
DFT] in dynes.sec.cm5, NYHA function class of all patients was estimated. We clas-
sified our patients into 2 groups, group 1 (51 patients) with matched MVR and group
2 (37 patients) with unmatched MVR (unexpected high MVR in relation to valve area).
Methods: Patients with moderate mitral stenosis have MVR less than 105 dynes.sec/
cmb5, while patient with mild mitral stenosis have MVR less than 76 dynes.sec/cm5
this is in the matched group, but there are patients with unmatched higher MVR.
Group 2 compared to group 1; had higher NYHA function class (1.4+0.6 vs. 1.2+0.4,
P < 0.05), MVS (8.1+1.8 vs 7+0.9, P < 0.05), MPG (11,3+3.7 vs.7.8+2.5 mmHg, P
< 0.01) and higher MVR (122.37+29.87 vs. 67.18+20.12 dynes.sec/cm5 , P <
0.01), MVR showed positive correlation with MVS (r=0.5, P < 0.05), Step wise logistic
regression analysis showed that MVS is the only independent predictor of the MVR
severity in the mismatched (unexpected high) group , so the higher the MVS the
higher the expected MVR whatever the MVA is ; (B=SE=6.997+2.826, t=2.476,
95% Cl 1.241+12.752 with an odds ratio=0.412, P < 0.05).

Conclusion: It would make much more sense to investigate match and mismatch
between opening area and resistance in rheumatic mitral stenosis, the only independ-
ent predictor of mismatch is the mitral valve score.

P1089
When should cardiovascular magnetic resonance imaging be considered in
patients with chronic aortic or mitral regurgitation?

CL. Polte’; SA. Gao?; KM. Lagerstrand®; AA Johnsson*; O. Bech-Hanssen?
"Sahigrenska University Hospital, Department of Cardiology, Gothenburg, Sweden;
2Sahligrenska University Hospital, Department of Clinical Physiology, Gothenburg,
Sweden; Sahlgrenska University Hospital, Department of Diagnostic Radiation
Physics, Gothenburg, Sweden; *Sahigrenska University Hospital, Department of
Radiology, Gothenburg, Sweden

Background: Grading of chronic aortic (AR) and mitral regurgitation (MR) by echocar-
diography (ECHO) is challenging and based on several parameters. Cardiovascular
magnetic resonance (CMR) is a second line diagnostic tool when ECHO is inconclusive.
At present, no consensus is reached regarding when CMR should be performed.
Purpose: We investigated the relation between ECHO and CMR findings in patients
with chronic AR or MR to elucidate when CMR should be considered.

Methods: Patients with single chronic AR (n=45) or MR (n=49) were investigated
using both modalities within 4 hours. ECHO grading was based on established guide-
line parameters plus an additional threshold for the left ventricular end-diastolic vol-
ume index indicating severe AR (> 87 ml/m2) or MR (> 69 ml/m2). The regurgitant
volume index by CMR (RVI CMR) was assessed using current standard methods and
thresholds indicating severe AR or MR were > 20 ml/m2 or > 32 ml/m2, respectively.
Results: Fifty-one percent of AR patients had a bicuspid valve and all MR patients had
degenerative valve disease. The linear relations between the RVI CMR and ECHO
parameters were moderate (Table). The relation between the RVI CMR and the number
of achieved ECHO threshold values for severe regurgitation was strong in AR (R=0.84, P
<0.001) and moderate in MR patients (R=0.71, P <0.001). All AR patients achieving > 3
ECHO threshold values for severe regurgitation had severe regurgitation based on CMR.
In patients with 1-2 or no positive ECHO threshold values the percentages were 43% and
11%, respectively. The corresponding in MR were 96% for patients achieving > 3, 50%
for those with 1-2 and 25% for those achieving no positive ECHO threshold values.
Conclusion: CMR should be considered in patients with clinically suspected significant
chronic AR or MR achieving < 2 ECHO threshold values for severe regurgitation.
Funding Acknowledgements: This study was funded by a project grant from the
Health & Medical Care Committee of the Regional Executive Board, Vastra Gétaland
Region, Sweden.

Table - Correlation analysis

Aortic regurgitation

vC EDV PHT EROA RV EDVI
RVICMR 0.65 0.77 -0.58 0.80 0.78 0.79
Mitral regurgitation

vC E-velocity TVl-ratio EROA RV EDVI
RVICMR 0.72 0.68 0.66 0.73 0.61 0.78

Data are presented as the Spearman’s rank correlation coefficient. EDV, end-diastolic velocity;
EDVI, end-diastolic volume index; EROA, effective regurgitant orifice area; E-velocity, mitral
early inflow peak velocity; PHT, pressure half-time; RV, regurgitant volume; TVI-ratio, mitral to
aortic time-velocity integral ratio; VC, vena contracta.

P1090
Echocardiographic characteristics of aortic valve fenestration with aortic
regurgitation for aortic valve repair

T. Okubo'; K. Mahara'; H. Yamamoto'; H. Shitan'; K. Abe'; M. Terada'; M. Saito?;
Y. Nagatomo'; S. Takanashi®

"Sakakibara Heart Institute, Cardiology, Tokyo, Japan; 2Sakakibara Heart Institute,
Pediatric Cardiology, Tokyo, Japan; *Sakakibara Heart Institute, Cardiovascular
Sugery, Fuchu, Japan

introduction: Aortic valve repair requires a tailored surgical approach determined by
the leaflet and aortic root characteristics. Fenestration of aortic valve is a common
malformation, but sometimes causes significant aortic valve regurgitation (AR). We
sought to improves the identification of aortic valve fenestration that requires patch
closure for aortic valve repair using three-dimensional (3D) transesophageal echocar-
diography (TEE)

methods: We investigated consecutive 118 patients who underwent aortic valve
plasty for aortic valve regurgitation in our institution from January 2012 to December
2015. We excluded 54 patients of them due to bicuspid aortic valve, aortic dissection,
infective endocarditis, aortic valve injury after cardiac operation. Finally, 64 patients
were available for analysis. Pre-operative 3D TEE and transthoracic echocardiogra-
phy (TTE) were conducted for all study subjects within 3 months before surgery. We
compare the pre-operative characteristics in patients who had fenestration required
autologous patch closure (fenestration group: n = 8) with those in patients who had
not (control group: n = 56).

results: There were no significant differences in severity of aortic regurgitation
between fenestration group and control group by TTE (regurgitant volume 65.1 =
28.5 ml vs 58.6 = 19.2 ml: p=0.70, regurgitant fraction 44.6 = 9.9 % vs 46.4 = 11.4
% : p=0.72 , effective regurgitant orifice 0.25 = 0.09 cm2 vs 0.26 * 0.12 cm2 :
p=0.95) . Diameter of sinus of Valsalva (SOV) and sino-tubular junction (STJ) in fen-
estration group was larger than control group (median diameter of SOV was 39.5 =
4.7 mm vs 49.7 = 9.3 mm : p=0.003 ,median diameter of STJ was 33.3 + 4.3 mm vs
44.2 = 9.7 mm : p=0.002) in 3D TEE. Four patients had fenestration at right coronary
cusp, two had at non-coronary cusp, and one had at left. Only one patient had fenes-
tration at left and non-coronary cusps. Regurgitant orifices located at commissure
lesion in 6 patients (75%) of fenestration group in contrast to 9 patients (16%) of con-
trol group (p=0.0008). There were eccentric regurgitant jet in all of fenestration group
and 29 patients (52%) of control group (p=0.002).

conclusions: Aortic valve fenestrations required autologous patch closure were fre-
quently located at both commissures lesions of right coronary cusp. We should con-
sider the presence of fenestration when we find aortic regurgitation jet from commis-
sure lesion, especially without aortic root dilatation. 3D TEE could visualize aortic
valve fenestration by careful observation of commissures. 3D TEE is essential in the
operative assessment of aortic valve regurgitation because accurate determination of
origin, lesion localization, and mechanisms is required to determine the surgical tech-
niques.

NCC prolapse
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P1091
Aortic regurgitation assessment by 3D transesophageal echocardiography
vena contracta area: usefulness and comparison with 2D methods.

A. Gonzalez Gomez; D. Del Val; JM. Monteagudo; C. Fernandez-Golfin; R. Hinojar;
A. Garcia; A. Marco; E. Casas; JJ. Jimenez-Nacher; JL. Zamorano
University Hospital Ramon y Cajal, Department of Cardiology, Madrid, Spain

Background: Quantitative assessment of aortic regurgitation (AR) using two dimen-
sional (2D) echocardiography remains challenging. Three-dimensional (3D) echocar-
diography can directly measure the vena contracta area (VCA) without geometric
assumptions.

Purpose: evaluate the use of 3D tranesophageal VCA and compare it with 2D meth-
ods in the assessment of AR severity quantification.

Methods: Fourty-eight patients (64% women) with a diagnosis of AR by transesopha-
geal echocardiography (TEE) between March 2014 and December 2015 were
included. Mean age was 62.3 years. Current 2D echocardiography AR quantification
methods: 2D vena contracta (VC), AR jet/left ventricle outflow tract (LVOT) relation,
AR jet density, pressure half-time, diastolic flow reversal in the descending and
abdominal aorta, and 3D VCA were studied.

Results: Thirty-eight patients were included in the final study, 14.3% had bicuspid
aortic valve (AV). Degenerative AR was present in 38.8% of patients, and 22.4% had
a prolapsing AV. 3D VCA was acquired using high volume rate in 53.1% of studies. In
case of central AR jets, a moderate correlation was seen between 2D VC and 3D
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VCA for grading AR severity (Tau-b 0.33; p 0.016).In case of eccentric jets (13
patients) no correlation was seen between these parameters (p=0.53). A 3D VCA >
0.41 cm2 and the presence of diastolic flow reversal in the descending aorta was the
best combination for grading severe AR.

Conclusions: Quantification of AR is challenging. 2D VC and 3D VCA are useful parame-
ters for AR quantification, showing moderate correlation in case of central jets. 3D VCA is
preferred in case of eccentric jets. The use of 3D VCA and the presence of diastolic flow
reversal in the descending aorta was the best combination for grading severe AR.

P1092
Characterising cardiomyopathy in mitral regurgitation due to barlow disease:
role of CMR

B. Liu"; S. Baig?; M. Hayer'; N. Edwards?; R. Steeds?
"University of Birmingham, Institute of Cardiovascular Sciences, Birmingham, United
Kingdom; 2University Hospital Birmingham, Cardiology, Birmingham, United Kingdom

Background - Previous studies have raised the possibility that primary degenerative
mitral regurgitation (MR) due to Barlow’s disease (BD) is associated with a cardiomy-
opathy, which may be responsible for the increased risk of sudden cardiac death.
This study aims to characterise the differences in ventricular structure, function and
tissue characterisation between BD and fibroelastic deficiency (FED).

Methods - A concordant diagnosis of FED v BD was made following independent, blinded
review by 2 experienced observers on echocardiography in 29 patients with moderate-
severe primary degenerative MR and normal coronary angiography. All patients under-
went comprehensive left (LV) and right ventricular (RV) assessment with cardiac MRI.
Results - 15 cases were diagnosed as FED, 14 as BD. The two groups were well
matched for age (BD 61.9+13.6yrs v FED 67.8+11.6yrs, P=0.18), BSA, hypertension
history, and baseline bloods (eGFR BD 7117 v FED 7114, P=0.92). Subjects were
asymptomatic on cardiopulmonary exercise tests (mean O2 uptake at 98% predicted).
There were no differences in severity of MR, NT-proBNP, LA volume, or standard meas-
ures of LV or RV size and function. Segmental LV analysis (Figure 1) demonstrated sig-
nificantly thinner LV wall measurements in the majority of LV segments in BD patients.
This was associated with significantly lower indexed LV mass in BD compared to FED
(P=0.03). There were no differences in GCS, GLS, or strain rate, between the two
groups. T1 mapping by ShMOLLI and ECV by MOLLI were similar.

Conclusion - BD is associated with thinning of the myocardium and lower indexed
LV mass compared to FED despite equivalent severity of MR, exercise performance,
and biomarker measures of ventricular stress. Although there were no differences in
terms of ventricular size, function or tissue characterisation, these findings suggest
that the myocardial response to regurgitant volume in BD is different to that in FED.
Funding Acknowledgements: British Heart Foundation Project Grant PG/14/74/31056.

Table 1. MRI comparison of BD v FED

Barlow ’s disease Fibroelastic dysplasia P Value

LVEDVi (ml/m?) 92+22 95+23 0.71
LVESVi (ml/m?) 25+12 28*12 0.46
LVEF (%) 73+7 71+8 0.34
Indexed LV mass (g/m?) 62.9+11.8 72.8+12.8 0.03
Global circumferential strain (GCS) -18.7+2 -17.6+£3.4 0.28
Global longitudinal strain (GLS) -16.1+£2.9 -14.7+3.1 0.17
ShMOLLI global T1 (ms) 964+26 95224 0.22
Extracellular volume (%) 30+0.1 30+0.1 0.84

Values are given as mean + SD.
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P1093
Compensatory peripheral increase in artero-venous o2 difference to severe
functional mitral regurgitation in heart failure

G. Generati; F. Bandera; E. Alfonzetti; M. Guazzi
IRCCS, Policlinico San Donato, Heart Failure Unit, San Donato Milanese, Italy

Background: in heart failure (HF) mitral regurgitation (MR) presence and severity is
of indisputable clinical and prognostic relevant. Cardiopulmonary exercise testing
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(CPET) allows evaluating functional capacity and provides indexes for HF risk stratifi-
cation, such as peak oxygen consumption (VO2) and ventilatory efficiency parameters
(VE/VCO2). Since MR determines a severity-related backward flow to left atrium, it
may result in an unfavourable central blood flow exercise redistribution that is physio-
logically relevant to VO2 increase. Aim: To evaluate the cardiac output (CO) and VO2
exercise-response according to MR severity in a population of HF reduced ejection
fraction (HFrEF) patients. Methods: 104 HFrEF patients (mean age 64+11 y, male
72%, ischemic etiology 68%, mean LVEF 34+9%) underwent a maximal CPET
(incremental ramp protocol) combined with exercise-echo. Peripheral extraction (C(a-
v)O2) was estimated by the ratio of peak VO2/CO (non-invasively estimated by
echo). Results: HFrEF population was studied according to functional MR severity
using a four degree scale (0= no_MR, 1=mild MR, 2=mild-to-moderate MR,
3=moderate-to-severe MR, 4=severe MR). We observed a progressive decrease in
functional capacity (lower peak VO2: 0=15.4+3.6; 1=13.2+3; 2=11.7+3.3;
3=11.6+3.2; 4=11.1+2.3 ml/Kg/min, p<0.05) and in ventilatory efficiency (higher VE/
VCO2: 0=29.1%4.3; 1=32.4%8.2; 2=33.5+8.1; 3=38.4+36.9; 4=51.6+15, p<0.05)
with the increase of MR severity. A more severe MR was also related to a blunted
exercise-induced increase in CO and with a compensatory higher peak exercise (C(a-
v)0O2) (Figure). Compared to no MR subjects, a lower O2 estimated extraction in mild
to moderate MR stages and a higher than normal increase observed in moderate to
severe MR, emphasizes the relevance of a progressive compensatory peripheral
adaptation to the central limitation. Conclusions: Severe MR and consequent partial
abnormal CO redistribution to the pulmonary circulation is a sort of new and relevant
pathophysiological mechanisms that limits overall exercise performance in HFrEF. In
the subset of patients at highest risk peripheral compensation in O2 extraction pro-
vides a background for a thorough exercise phenotyping of patient with similar clinical
condition but different underlying pathways
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P1094
Prognostic impact of concomitant atrioventricular valve regurgitation in
patients undergoing transcatheter aortic valve implantation

M. Drakopoulou; K. Toutouzas; K. Stathogiannis; A. Michelongona; G. Latsios;
A. Synetos; G. Lazaros; S. Brili; E. Tsiamis; D. Tousoulis
University of Athens Medical School, 1st Department of Cardiology, Athens, Greece

Background: The impact of pre-procedural atrioventricular valve regurgitation on
prognosis of patients receiving transcatheter aortic valve (TAVI) has been questioned.
Moreover, whether these patients exhibit clinical benefits, with amelioration of heart
failure symptoms has not been extensively investigated.

Purpose: We sought to investigate the prognostic impact of significant pre-procedural
mitral regurgitation (MR) and/or tricuspid regurgitation (TR) in patients undergoing
TAVI with a self-expandable valve.

Methods: Patients with severe and symptomatic aortic stenosis [effective orifice area
(EOA)<1 cm?] who were scheduled for TAVI with a self-expanding valve at our insti-
tution were consecutively enrolled. Prospectively collected echocardiographic data
before and after TAVI were retrospectively analyzed in all patients. Patients were
stratified into two groups according to the severity of MR and TR accordingly: >grade
3 were classified as significant and <grade 2 as non-significant. Change in MR and
TR severity and New York Heart Association functional status (NYHA) were assessed
at 30 days. The primary clinical end-point was all-cause mortality defined according to
the criteria proposed by the Valve Academic Research Consortium-2.

Results: We included 174 patients (mean age: 80.0=6.8 years) in the study: 24.7%
of patients (43/174) had significant MR, 17.8% (31/174) had significant TR and 9.1%
(16/174) had significant MR and TR. The primary clinical end point occurred in 42
patients (23.6%) during a follow-up period of 24.8+20.4 months. At 30 days, heart
failure symptoms were significantly reduced regardless of the extent of atrioventricular
valve regurgitation. Patients with significant pre-procedural MR displayed greater mor-
tality during follow-up (37.2% versus 20.0%, p=0.03). Accordingly, significant pre-pro-
cedural TR was associated with greater mortality during follow-up (48.4% versus
18.9%, p<0.01). Significant TR was independently associated with mortality [(OR
4.384, (95% Cl 1.744-11.022, p=0.02)].
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Conclusions: All-cause mortality after TAVI in the subgroup of patients with pre-pro-
cedural atrioventricular valve regurgitation was significantly higher. It seems though,
that patients still benefit by improving heart failure symptoms.

P1095

Morphological characterization of vegetations by real-time three-dimensional
transesophageal echocardiography in infective endocarditis: prognostic
impact

C. Olmos; F. Islas; C. Ferrera; C. Sanchez-Enrique; A. Freitas-Ferraz; P. Mahia;

P. Marcos-Alberca; G. Tirado; L. Perez De Isla; I. Vilacosta

Hospital Clinic San Carlos, Cardiovascular Institute, Madrid, Spain

Background: Vegetation size, determined by two-dimensional transesophageal echo-
cardiograhy (2DTEE) is a prognostic factor in infective endocarditis (IE). However, in
some scenarios, 2DTEE may underestimate the real dimensions of vegetations.
Purpose: Our aim was to evaluate the role of real-time three-dimensional transeso-
phageal echocardiography (RT3DTEE) on diagnosis and morphological characteriza-
tion of vegetations, and its potential prognostic impact.

Methods: we analyzed 200 episodes of |E prospectively recruited in a tertiary care
centre (2009-2016), of which 65 episodes had both 2DTEE and RT3DTEE assess-
ment of vegetations. Vegetation major and minor diameters, and area were meas-
ured. 2DTEE and RT3DTEE data were analyzed blindly.

Results: mean age of our population (n=65) was 69 (15) years, and 62% were male.
88% were left-sided IE. Incidence of systemic embolisms was 40%. Regarding vege-
tation morphology, 37 were filiforms, and 28 were raceme-like vegetations. Vegetation
size and area were larger by RT3DTEE (p<0.001), and RT3DTEE was especially rel-
evant in the characterization of the latter (Table 1).

Considering systemic embolisms in left-sided IE as the dependent variable, and vege-
tation dimension as the independent variable, area under the ROC curve was superior
with RT3DTEE (0.72 vs 0.67; p=0.150), although it did not reach statistical signifi-
cance. The best cut-off point to predict embolisms with RTSDTEE was 17 mm (PPV
70.6%, accuracy 72%), and with 2DTEE was 15 mm (PPV 60%, accuracy 64%).
Odds ratio for a RT3DTEE maximum vegetation size >17 mm was 4.98, (IC95%:
1.44-17.15; p=0.011). The association between 2DTEE vegetation size and systemic
embolisms was not significant.

Conclusions: RT3DTEE enables a more accurate characterization of vegetations,
particularly those with a raceme-like shape. In addition, quantification of vegetation
size by RT3DTEE might increase the predictive accuracy of embolic risk evaluation in
patients with |E.

RT3DTEE 2DTEE Difference p

Major diameter (mm)
Total (n=65)
Filiforms (n=37)
Raceme-like (n=28)
Area (cm?)

Total (n=65)
Filiforms (n=37)
Raceme-like (n=28)

15.0 (13.3-16.7)
16.8 (14.4-19.2)
12.6 (10.4-14.9)

12.4(10.8-14.1)
14.2 (11.8-16.6)
10.1(8.3)-11.8)

2.57 (1.70-3.45) <0.001
2.60 (1.55-3.61) <0.001
2.56 (0.98-4.15) 0.003

0.95 (0.70-1.20)
0.89 (0.58-1.18)
0.85 (0.59-1.11)

0.64 (0.47-0.82)
0.70 (0.42-0.99)
0.55 (0.35-0.75)

0.30 (0.14-0.47) <0.001
0.18(0.07-0.29)  0.002
0.30 (0.13-0.47) <0.001

P1096

Relation between causative pathogen and echocardiographic findings in
patients with infective endocarditis: is there an association and is it clinically
relevant?

D. Trifunovic'; J. Marinkovic?; B. Obrenovic- Kircanski'; B. lvanovic'; D. Kalimanovska-
Ostric'; G. Stevanovic®; M. Petrovic'; M. Boricic-Kostic*; O. Petrovic*; V. Tutos®;

I. Petrovic®; J. Petrovic*; G. Draganic*; J. Stepanovic'; B. Vujisic-Tesic'

"Clinical Centre of Serbia, Cardiology Clinic, Medical Faculty, Belgrade, Serbia;
2University Belgrade Medical School, Belgrade, Serbia; °Clinical Centre of Serbia,
Clinic for infective and tropical diseases, Medical faculty, Belgrade, Serbia; *Clinical
Centre of Serbia, Cardiology Clinic, Belgrade, Serbia; °Clinical center of Serbia,
Clinical Centre of Serbia, Clinic for cardiac surgery, Medical faculty, Belgrade, Serbia

Background: Causative organisms of infective endocarditis (IE) have different
potential for tissue destruction and different propensity to cause extensive and severe
heart lesions. Echocardiography is essential for the diagnosis of IE, identification of
lesions specific for IE, their extensiveness, severity and haemodynamic consequen-
ces. Data regarding the relation between causative pathogen and echocardiographic
findings in |E are spare.

Aim: of the study was to investigate the relations between causative organism of IE
and type and severity of echocardiographic lesions.

Methods: 206 definitive cases of |IE diagnosed with the use of modified Duke criteria
were included in retrospective, case-by-case, single-center study, between 1st of
January 2009 and 31st of December 2015. Echocardiographic lesions specific for IE
were defined according to ESC guidelines. Independent predictors for each
lesion were identified in multivariable models . In order to quantify the extent and
severity of cardiac lesions in toto in each patient, EcholE Score was calculated as a
sum of analyzed lesions (each lesion caries one point + one point for vegetation >
15mm + one point for multivalvular IE).

Results: 81% of pts were male, mediana of age was 57 (44-67), 89% had native valve
IE, 41.7% on aortic and 36.4% on mitral position, and 11.3% had bivalvular IE.
Staphylococcus was predictor of large vegetation ( > 15mm) (OR 2.657; 95%: Cl 1.161-
6.077; p= 0.021), leaflet abscess or aneurysm (OR 4.807; 95%: Cl 1.346-17.171;
p=0.016), and pseudoaneurysm (OR 5.883; 95%: Cl| 1.138-30.423; p=0.035). Gram
negative rods were predictors of large vegetation (OR 3.943; 95%Cl 1.120-13.886;
p=0.033), perivalvular abscess (OR 8.565; 95%: Cl 1.770-41.431; p=0.008) and peri-
valvular pseudoaneurysm (OR 8.082; 95%Cl 1.028-63.518; p=0.047). Patients with
HACEK IE and non-HACEK Gram-negative |IE had the highest EcholE Score (Chi-
square=14.600, p=0.041). In multivariable analysis, adjusted for DM, haemodialysis,
i.v. drug abusers, time from symptom to diagnosis > 1 month, age and predisposing car-
diac conditions (high-, intermediated- and low/no-risk for IE) significant predictors of
higher EcholE Score remained: staphylococcus (f= 0.269, p<0.001), Gram negative
bacteria (as mono- and in polymicrobial infection) (8= 0.251, p=0.001), carcinoma
(B=-0.201, p=0.005) and health-care acquired IE (B= 0.199, p=0.005).

Conclusion: despite some overlap, there is a significant association between causative
microorganism of |E and echocardiographic lesions, that persisted even after adjustment
for other variables known to affect IE prognosis. Staphylococcus and Gram-negative
bacteria are associated with more destructive heart changes. These results might be
clinically important for risk stratification and treatment decision with more aggressive
patient management as soon as causative microorganism is identified.

P1097
Aortic and mitral valve infective endocarditis: different clinical and
echocardiographic features and peculiar complication rates

R. llhao Moreira; M. Coutinho Cruz; L. Moura Branco; A. Galrinho; L. Coutinho Miranda;
L. Almeida Morais; P. Modas Daniel; I. Rodrigues; J. Fragata; R. Cruz Ferreira
Hospital de Santa Marta, Cardiology, Lisbon, Portugal

Background: Despite medical and surgical advances, infective endocarditis (IE) is
associated with substantial morbidity and mortality. Left-sided cardiac valves are
more commonly involved and usually related to worse prognosis.

Purpose: To compare aortic IE (AIE) and mitral IE (MIE) characteristics in a popula-
tion of patients (pts) diagnosed with IE.

Methods: Retrospective study that included pts diagnosed with |IE who underwent
transoesophageal echocardiogram (TOE) in a tertiary hospital centre between 2006
and 2014. Demographic, clinical, echocardiographic, therapeutic and prognostic data
were collected and AIE and MIE were compared. A subanalysis of prosthetic valve
endocarditis (PVE) was performed. Complications were considered: heart failure
(HF), perivalvular extension and cerebral and peripheral embolism.

Results: 222 pts diagnosed with IE were evaluated, from whom 206 (92.8%) pre-
sented left-sided cardiac valves involvement. In the latter group (68.4% male, average
age 63.65 + 15.11 years, mean follow up 28.92 * 31.45 months), 55.8% had AIE.
The most common echocardiographic finding was vegetation (90.8%) and there was
a significant number of abscesses and pseudoaneurysms (22.3%). Staphylococcus
spp. was the microorganism more frequently isolated (27.4%). The clinical course
was complicated in 71.8% of pts, with heart failure being the most common complica-
tion (39.5%). 37.7% of the pts underwent surgical treatment. PVE accounted for
42.2% of all cases (49.4% < 1 year after surgery and 47.3% on biological prosthesis),
from which 59.3% were in aortic position. In-hospital mortality was 16.9% and long-
term mortality of survivors was 18.4%. Comparing AIE and MIE, there were no differ-
ences in demographics and comorbidities, except higher frequency of arterial hyper-
tension (61.7% vs. 41.2%; p=0.005) and coronary disease (22.6% vs. 4.7%;
p<0,001) in AIE. AIE was more often complicated by perivalvular extension (38.4%
vs. 16.7%; p=0.002), while cerebral emboli were most often associated with MIE
(35.3% vs. 18.3%; p 0.014). AIE required surgical treatment more often (43.0% vs.
30.0%; p=0.057). Evaluating the subgroup of PVE, aortic valve was affected earlier
(61.7% vs. 32.4%; p=0.009), was more associated with biological prostheses (68.5%
vs 16.2%; p<0,001) and had less periprosthetic leaks detected by TOE (16.7% vs.
40.5%; p=0.011). There were no differences in in-hospital and long-term mortality on
the different analysis.

Conclusion: In the studied group, complication rate of IE was high. AIE was associ-
ated with more perivalvular extension and required surgical treatment more often.
MIE was complicated more frequently by cerebral emboli, although there were no dif-
ferences in short and long-term mortality. In the subanalysis of PVE, aortic valve was
associated with earlier IE, more biological prostheses and less periprosthetic leaks.

P1098
Vegetation size relevance and impact on prognosis in patients with infective
endocarditis

R. llhao Moreira; M. Coutinho Cruz; L. Moura Branco; A. Galrinho; AT. Timoteo;
S. Viveiros Monteiro; S. Aguiar Rosa; |. Rodrigues; J. Fragata; R. Cruz Ferreira
Hospital de Santa Marta, Cardiology, Lisbon, Portugal

Background: Despite effective antibacterial therapy and better diagnostic facilities
with the use of transoesophageal echocardiography, infective endocarditis (IE) is still
associated with high mortality and devastating complications. The significance of veg-
etations’ size has been a subject of discussion for many years.

Purpose: To analyse vegetations’ size in relation to the clinical presentation and out-
come in patients (pts) with IE.

Methods: Retrospective study which included pts with IE who underwent transoeso-
phageal echocardiography in a tertiary hospital centre from 2006 to 2014. Large
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vegetations were considered > 10 mm and very large vegetations > 20 mm. A review
was done of clinical and echocardiographic data (affected valves, vegetation size,
valve regurgitation) and prognostic factors. Complications were considered: heart fail-
ure, perivalvular extension, cerebral and peripheral embolism.

Results: A total of 193 pts were evaluated (mean age 63.1 = 15.4 years, 69.4%
male, follow up 28.5 + 30.9 months). Aortic and mitral valve were the valves most fre-
quently affected (54.4% and 39.4%, respectively). 37.3% were prosthetic valve endo-
carditis. The most common microorganism isolated was Staphylococcus spp.
(30.2%). Surgery was required in 31.7% of pts. Complication rate was high (63.3%)
and in-hospital mortality was 13.8%. Large vegetations were present in 48.7% and
very large vegetations were found in 13.6%. Male gender and tobacco use were asso-
ciated with larger vegetations (p 0.006 and p 0.001, respectively). IE affecting tricus-
pid valve presented more often large vegetations (p 0.011) and very large vegetations
were more frequent in mitral valve |IE (p 0.045). Congenital heart disease was associ-
ated with very large vegetations (p 0.004). Blood culture-negative IE presented
smaller vegetations (p 0.005) compared to blood culture-positive IE. Valvular regurgi-
tation was more frequent in pts with large vegetations (p < 0.001). Vegetations > 10
mm were associated with higher rate of surgery (40.2% vs. 23.7%, p 0.015).
Vegetation size had a prognostic impact. Large vegetations were associated with clini-
cal course complicated by peripheral embolism (21.3% vs. 8.1%, p 0.022). Patients
with very large vegetations (>20 mm) had significantly increased risk of in-hospital
mortality (26.9% vs. 11.8%, p 0.039). No differences were found regarding long-term
mortality but pts with large vegetations had higher rate of recurrence (11.6% vs.
3.4%, p 0.037)

Conclusion: Our results indicate that larger vegetations are associated with male
gender, positive blood cultures, congenital heart disease, valve regurgitation, tricuspid
and mitral valve IE. Vegetations’ size has a prognostic impact in the clinical course of
infective endocarditis, associated with higher embolic rate and recurrence when large
and when very large to higher in-hospital mortality. Pts with larger vegetations should
be closely monitored and aggressively treated.

P1099
Causes of death on the valvular heart disease surveillance list- a 5 year audit

HP. Morgan; M. Nana; C. Constantin
Princess of Wales Hospital, Cardiology, Bridgend, United Kingdom

Background: Cardiac disease is responsible for 30% of deaths in the UK. 40% of
this a consequence of valvular heart disease (VHD). Due to an ageing population
VHD prevalence is set to rise.

It's preponderance in the elderly complicates diagnosis and difficult decisions need to
be made regarding high risk surgery as a consequence of multiple co-morbidities.
The European Society of Cardiology and European Association for Cardio-thoracic
Surgery suggest guidelines recommending surveillance of all VHD patients to ensure
optimal management. These guidelines needed structure, however, can be difficult to
implement given the current strains on the National Health Service.

The consequences can be catastrophic. In Wales, average time from referral to sur-
gery was over 1 year in 2014. In 2014 the Princess of Wales Hospital had 1300
patients in the surveillance clinic. Given local restraints some patients had to wait
over the recommended review interval. Some died while waiting follow up.

Purpose: We aimed to investigate cause of death of those who died on the surveil-
lance list to determine if they were preventable deaths or the result of non- cardiac
comorbidities in an ageing population.

Methods: We ascertained cause of death in all patients who died on the VHD clinic
waiting list between 2009 and 2014. For those with a cardiac cause of death the notes
were further reviewed.

Results: 106 patients on the waiting list had died since 2009. Mean age of death was 78
(range 67-91). Cause of death was considered cardiac or potentially cardiac in 77. 15
patients were excluded as case notes revealed they had already has cardiac surgery. The
impact of VHD was considered in the remaining 62 patients and was considered a major
contributing factor to death in 14; their reasons for not having surgery were reviewed.
Conclusion: 73% of deaths were considered cardiac or potentially cardiac, the latter
including conditions such as ischaemic bowel, multi organ failure and stroke. 14
deaths were considered a direct result of VHD, only half of these patients were not
referred to surgeons. In 1 of these 14, delay in planned follow up was identified. As
services struggle to meet demands, there is growing concern regarding long waiting
lists and difficulty adhering to guidelines. This data does not support clinic delay as a
cause of death. We suggest sonographer lead clinics as an initiative to reduce waiting
times for low risk patients. We question whether we need a better way of identifying
those patients that may progress rapidly in order to allow us to ensure timely optom-
isation of their medical management or more prompt access to surgery.

CARDIOMYOPATHIES

P1100
Left ventricular non-compaction and idiopathic dilated cardiomyopathy: the
significant diagnostic value of longitudinal strain

C. Bosseau; F. Tarando; E. Galli; C. Rousseau; A. Hubert; C. Leclercq; E. Donal
University Hospital of Rennes - Hospital Pontchaillou, Rennes, France

Background: Left ventricular non-compaction (LVNC) is characterized by abnormal
trabeculations that are mainly at the apex. Distinction between LVNC and non-specific

Eur Heart J Cardiovasc Imaging Abstracts Supplement, December 2016

dilated cardiomyopathies (DCMs) remains often challenging. We sought to find addi-
tive tools comparing the longitudinal strain characteristics of LVNC versus idiopathic
DCM in a cohort of patients.

Methods: Forty-eight cases of LVNC were compared with forty-five cases of DCM.
Global and regional multi-layer (sub-endocardial, mid-wall, and sub-epicardial) longitu-
dinal strain analysis was performed. Results were compared to define the best tool for
distinguishing LVNC from DCM. A validation cohort (forty-one LVNC patients) was
then used to assess the performance of the proposed diagnostic tools.

Results: In the derivation cohort, longitudinal strain components were higher in LVNC
than in DCM patients. In LVNC, strain values were higher in the non-compacted seg-
ments than in the compacted ones. A base-apex gradient mid-strain (AUC = 0.83)
with a cut-off of -0.23% had 88,4% sensitivity and 66,7% specificity in distinguishing
LVNC from DCM. In a multivariable model, the base-apex mid-gradient in an apical 4-
chamber view was the only echocardiographic criteria (OR = 0.76, Cl 95% [0.66;
0.90], p = 0.0010) independently allowing the distinction between LVNC and DCM. In
the validation cohort, the base-apex mid-gradient had 88.4% sensitivity, 85.7% nega-
tive predictive values for the diagnosis of LVNC.

Conclusion: Longitudinal strain, especially the base-apex sub-endocardial
longitudinal strain gradient, appears as an additive valuable tool for distinguishing
LVNC from DCM. This functional approach could aid in differentiating difficult anatom-
ical cases.

Abstract P1100 Figure.
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The role of echocardiography in the management of diuretics withdrawal in
patients with chronic heart failure and severely reduced ejection fraction: a
prospective cohort study

G. Romano'; G. Vitale; V. Agnese'; C. Mina'"; S. Magro®; C. Falletta'; G. Di Gesaro';
D. Bellavia'; F. Clemenza'

"Mediterranean Institute for Transplantation and High Specialization Therapies
(IsMeTT), Palermo, Italy; °Hospital Buccheri La Ferla, CARDIOLOGY, Palermo, Italy;
SUniversity Hospital Paolo Giaccone, Palermo, Italy

Introduction. Diuretic therapy in patients with heart failure with reduced ejection frac-
tion (HFrEF) portends potentially harmfull effects and can be probably suspended in
selected, HFrEF.

Purpose. Our Aim was to identify predictors of safe diuretics withdrawal (DW).
Methods. One hundred and ninety patients with HFrEF were enrolled. Clinical evalua-
tion, natriuretic peptide (NT-proBNP) and standard echocardiogram were performed
every six months for a median follow-up period of 20 = 10. Patients for which DW
was not recommended were included in the Non-Withdrawal group, N = 169 (78%),
while patients where DW was considered safe were included in the withdrawal group,
N =21 (12%).

Results. Patient with NT-proBNP <550 pg/ml, left ventricular end-diastolic diame-
ter?<60mm (LVEDD) (OR 0.18; p<0.0005), left ventricular end-diastolic indexed vol-
ume < 80ml/m2 (OR 1.03; p<0.005), left atrial indexed volume <34ml/mq (OR?0.28;
p< 0.009), tricuspid annular plane systolic excursion >20 mm (TAPSE ) (OR 0.17;
p<0.001) had more chance to DW. In a multivariable analysis TAPSE >20mm (OR
0.15, 95%Cl 0.04-0.45, p=0.0005) and LVEDD <60mm (OR 0.17, 95%Cl 0,06-0.47,
p=0.0007) (AUC for both= 0.78) were independent predictors of DW. At follow up no
patients required diuretic resumption and no episode of acute HF occurred.
Conclusions. Echocardiography can play a pivotal role in DW in HFrEF after medical
treatment has been optimized. TAPSE >20, and LVEDD <60mm were independently
predictive of DW.
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P1102
Outcomes in paediatric new onset left ventricle dysfunction and dilatation:
differences between post-myocarditis and DCM

A. Argiolas; ER. Elena Reffo; OM. Ornella Milanesi
University Hospital of Padova, Pediatry, Padua, Italy

DCM is the most common form of cardiomyopathy in children and the first indication
for heart transplant in infants and children beyond 5 years. Etiology is important, since
marked disparity have been shown between idiopathic and post-myocarditic paediatric
DCM, in terms of higher rates of reverse remodelling and of transplant free survival
for myocarditis. However, the diagnosis of myocarditis is challenging and parameters
for reliable risk stratification are lacking.

We aimed at comparing basal data and outcomes of children with primary dilated car-
diomyopathy and myocarditis.The primary endpoints were the combined outcome of
death or transplantation, or the detection of recovery to normal LV function and
dimensions. Data were retrospectively obtained from medical records. All patients (0-
18 yrs) referred in 2000-2016 to a single University Hospital for LV dysfunction
(LVEF< 55%), and/or dilation (LVEDD> 2 Z scores for BSA) were classified as: cer-
tain, probable, possible or unlikely myocarditis

Results:32/72 where classified as having myocarditis(M), whereas in 40/72 myocardi-
tis was unlikely(DCM). 11/32 patients had definite, 8/32 probable and 13/32 possible
myocarditis. In both groups a similar significant proportion of patients (14/32 vs 21/40
p=0,4) presented in the 1 year of life, with a 3:1 male to female ratio. Admittance to
ICU and inotropes use were similar (16/32 and 14/32 M vs 13/40 and 10/40 DCM) (
p= 0,1 and 0,3 respectively), as was the need for ECMO or VADs (6/32 M vs 4/40
DCM p= 0,3). LVEF at onset was significantly lower (p=0,01) for M patients (29,6%
vs 39,1%) while mean LVEDDz was comparable (4,1= 2,1 M vs 3,5+2,6 DCM p=
0,3). 4 patients were lost to follow-up. 6/30 patients in the M group and 8/38 in the
DCM group reached the primary end point of death or transplant(p= 0,21). LVEF was
significantly lower in patients progressing to this primary endpoint in both groups
(82+11,7 vs 17+8 p= 0,09 for M, and 44,8 £17 vs 25=9 p= 0,07 for DCM), inde-
pendently on the LVEDDZ score (3,6+2 vs 5,8 +1 p=0,6 for M, and 3,5+2,3 vs
5,4+2,1 p=0,2 for DCM). Onset below 2 years of age was associated with this pri-
mary end-point in the DCM group only (7/22 vs 1/18 p= 0,02 vs 3/18 vs 3/14 p=0,5).
Recovery to normal LV was observed in 17/68 patients, with a non significant trend
(p= 0,18) for better outcomes in the M group (10/30 vs 7/38). Higher LVEF at diagno-
sis was associated with a higher chance of recovery in the M group ( 29,614 vs
41,7+ 6,9 p= 0,008 inM, 26 +11,8 vs 38,9+9,7 p=0,11 in DCM).

Myocarditis accounts for a frequent cause of paediatric new onset LV dilation or dys-
function, often requiring advanced support. Death or transplant occurred similarly in
both our groups, with lower LVEF at onset being the most important risk factor.
Recovery to normal function occurred in 30% of M patients vs. 18% of DCM ones, a
non significant difference. Hence, it is not possible to confirm a strikingly better out-
come for paediatric M patients.

P1103
De novo mitral regurgitation as a cause of heart failure exacerbation in
hypertrophic cardiomyopathy

R. Kuperstein; R. Klempfner; S. Ben-Zekry; E. Maor; E. Raanani; E. Ofek; D. Freimark;
M. Arad
Sheba Medical Center, Heart Institute, Ramat Gan, Israel

Introduction: The development of de Novo mitral regurgitation(MR) due to associated
intrinsic  mitral  valve  disease(IMVD) in patients with  hypertrophic
cardiomyopathy(HCM) has been sporadically described.Purpose: To evaluate the
etiology,prevalence  and factors associated with  prognosis in this
association.Methods:389 HCM patients with complete clinical and echocardiographic
follow-up were evaluated. de Novo MR due to associated IMVD was diagnosed by
echocardiography (TTE and TEE) by the presence of an anatomically abnormal MV
leading to a new MR jet not related to the systolic anterior motion of the
MV. Results:Sixteen patients (4.0%) with IMVD and de Novo MR causing severe
heart failure were identified.Their clinical and echocardiographic characteristics were
compared to the overall HCM population(table).Ten patients had a flail leaflet, 4 had
severe prolapse, 8 mitral annular calcification, 9 calcified leaflets. Fourteen patients
were operated (2 denied surgery). Pathology showed Myxomatous changes in all
valves.On multivariable age adusted analysis LVOT obstruction(HR=4.92) and
greater than mild MR at baseline(HR=6.79) significantly and independently predicted
the development of de Novo MR.Conclusions: With careful echocardiographic evalua-
tion IMVD causing severe MR was found in 4% of our HCM patients. LVOT obstruc-
tion and greater than mild MR at baseline predicted the development of de Novo MR
This etiology needs to be considered as a cause of heart failure exacerbation
because mitral valve surgery is often required.

Baseline Characteristics

No de Novo MR(N=381) de Novo MR(n=16) p

Male 262 (72%) 8 (50%) 0.01
Age at Diagnosis (years) 38+18 5120 0.03
Obstructive HCM 164 (43%) 10 (65%) 0.008
LVEF (%) 62+9 67+8 0.003
LVEDD(mm) 46+6 47+5 0.43
LVESD (mm) 27+5 28+4 0.54
Maximal wall thickness (mm) 19+5 21+5 0.9
LA Diameter(mm) 43+7 52+19 0.003
MR >mild 99 (26%) 14 (88%) 0.001
RV systloc pressure (mmHg) 3611 45+13 0.005

LVEF, left ventricualr ejection fraction; LVEDD, left ventricular end-diastolic diameter; LVESD,
left ventricular end-systolic diameter;LA, left atrium, RV, right ventricle.

P1104
Correlation of conventional and new echocardiograhic parameters with
sudden cardiac death risk score in patients with hypertrophic cardiomyopathy

A. Koyuncu'; E. Oflar'; S. Ciftci'; I. Ungan'; FM. Caglar'; L. Ocal?; A. Kilicgedik®;

C. Toprak®; G. Kahveci®

"Bakirkoy Dr. Sadi Konuk Education and Research Hospital, Depatment of
Cardiology, Istanbul, Turkey; 2Umraniye Education and Research Hospital,
Department of Cardiology, Istanbul, Turkey; *Kartal Kosuyolu Heart and Research
Hospital, Department of Cardiology, Istanbul, Turkey

Background: In patients with hypertrophic cardiomyopathy (HCM), left ventricular
global longitudinal strain (LV-GLS) is decreased because of left ventricular fibrosis.
Ventricular tachyarrhytmias probably arise from the substrate of differantation in left
ventricular histology and physiology that induce electrical instability.

Purpose:The aim of our study was to evaluate the prognostic value of conventional
and new echocardiographic parameters in these patients.
Methods:Echocardiographic examinations were performed in 64 patients with HCM.
All patients’ sudden cardiac death risk score (HCM-Risk-SCD) calculated with formula
that defined in 2014 European Society of Cardiology guideline on diagnosis and man-
agement of HCM. Patients were divided into two groups according to HCM-Risk-SCD
score.

Results:Comparison of admission echocardiographic parameters of 64 patients are
shown in Table 1. Patients whose HCM-Risk-SCD>4% have, higher three-dimen-
sional maximal left atrial volume, three-dimensional minimal left arial volume and
lower LV-GLS, mitral A-wave velocity, and posteromedial papillary muscle free-strain
(PMPM-S). In binary logistic regression analysis, PMPM-S is an independent predic-
tor for HCM-Risk-SCD score greater than 4% (HR:1,3(Cl:0,99-1,72),p=0,016).
Receiver operating characteristic analyses for HCM-Risk-SCD >4% showed that
PMPM-S had area under the curve of 0.69(p=0.032), with an optimal cutoff of -19%,
yielding a sensitivity of 82% and a specificity of 70% (Figure 2).
Conclusions:LV-GLS and PMPM-S were decresaed in patients with HCM but only
PMPM-S was an independent predictor of HCM-Risk-SCD score greater than 4%.
Additional prospective studies required to confirm this finding.

Table 1
HCM-Risk-SCD <4% HCM-Risk-SCD >4% p-value

LVEDD, mm 43.7+5.6 41.9+54 NS
LVESD, mm 24.6+5 22.7+35 NS
Mitral E-wave, m/s 0.77+0.2 0.84+0.2 NS
Mitral A-wave, m/s 0.77+0.2 0.61+0.2 0.021
Mitral-Septal-Em,cm/s 52+1.6 54+1.6 NS
Mitral-Lateral-Em,cm/s 8.3+3.3 8.6+3.2 NS
3D-LAV-Max, mL 68.6+21.5 90.1+36.7 0.033
3D-LAV-Min,mL 37.8+15.1 57.2+34.2 0.033
LV-GLS,% -11.97+2.61 -9.75+2.73 0.003
ALPM-S,% -16.54+5.34 -15.37+5.06 NS
PMPM-S,% -18.02+5,68 -14.54+4.78 0.028

Comparison of two groups
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P1105
Inverse correlation between myocardial fibrosis and left ventricular function in
rheumatic mitral stenosis: a preliminary study with cardiac magnetic resonance

E. Sahara; C. Atmadikoesoemah; M. Kasim
National Cardiovascular Center Harapan Kita, Department of Cardiology and Vascular
Medicine, Faculty of Medicine, Universitas Indonesia, Jakarta, Indonesia

Background: Left ventricular (LV) dysfunction was frequently found in rheumatic
mitral stenosis. Many theories were proposed as the causes of the LV dysfunction.
Myocardial fibrosis had been revealed in rheumatic heart disease and could be asso-
ciated with LV dysfunction in rheumatic mitral stenosis.

Purpose: To evaluate myocardial fibrosis profile related to left ventricular (LV) func-
tion in rheumatic mitral stenosis with cardiac magnetic resonance (CMR) examination.
Methods: Eighteen patients with rheumatic mitral stenosis without history of coronary
artery disease or its risk factors underwent CMR examination. Left ventricular ejection
fraction (LVEF) and right ventricular ejection fraction (RVEF) were quantified with cine
CMR. Fibrotic tissue was evaluated with contrast-enhanced CMR, including its location
and volume. Other hemodynamic data was derived from echocardiography results.
Results: These patients (40.4+10.5 years old, 72.2% female, 66.7% atrial fibrillation)
had mitral valve area of 0.7+0.2 cm2, mean mitral valve gradient of 12.6==4.1 mmHg,
LVEF of 50.9+3.8%, and RVEF of 37.7+3.3%. Severe pulmonary hypertension was
observed in 66.7% patients. Fibrotic tissue was found in all patients with distribution
as follows: at basal and mid segments 100%, at apical segments 55.6%. Fibrotic tis-
sue at apical segments was observed more in patients with LVEF < 50% (p 0.02).
Fibrotic tissue was found at anterior 77.8%, septal 88.9%, lateral 88.9%, and inferor
94,4%, with predilection at inferior and anterior LV-RV junction. Volume of fibrotic tis-
sue in these patients were 16.6 (5.5-55.8)%. In multivariate analysis, volume of
fibrotic tissue had negative correlation with LVEF (r -0.89, p<0.001). ), fibrotic tissue
of 1% was associated with LVEF reduction of 0.96% (95% Cl 0.71% to 1.21%).
Conclusion: The extent of myocardial fibrosis had strong negative correlation with
LV function in rheumatic mitral stenosis.
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P1106

Left ventricular diastolic dysfunction and cardiac sympathetic derangement in
patients with Anderson-Fabry disease: a 2D speckle tracking
echocardiography and cardiac 123I-MIBG study

L. Spinelli’; T. Pellegrino'; A. Pisani?; CA. Giudice'; E. Riccio? M. Imbriaco';

A. Cuocolo'; B. Trimarco'

"Department of Advanced Biomedical Sciences, Federico Il University, Naples,,
Naples, Italy; 2Department of Nephrology,University Federico Il, Naples, Italy

Purpose. Anderson-Fabry disease (AFD) related cardiomyopathy is thought to be
characterized by cardiac hypertrophy, preserved left ventricular (LV) systolic function
and impaired diastolic function. Data about cardiac sympathetic nervous function are
scant. We aimed to investigate the relationship between LV function and cardiac sym-
pathetic nervous function in patients with AFD.

Methods Twenty-eight patients (13 men, mean age 44+12 years) with genetically
proved AFD and preserved LV ejection fraction and ten age and gender-matched con-
trol subjects underwent speckle tracking echocardiography and 123Imeta- iodobenzyl-
guanidine (MIBG) imaging from which early and late heart to mediastinum (H/M)
ratios and myocardial washout rate values were calculated.

Results In AFD patients, a significant correlation between late H/M ratio and LV
mass index (r=—62, p=0.001), left atrial volume (r=—0.72, p<0.001), systolic pulmo-
nary artery pressure (r=—0.75, p<0.001), and early diastolic untwisting rate
(r=—0.66, p<0.001) was found. Ten AFD patients exhibited a late H/M ratio below
two-fold standard deviation of control subjects (<1.75). Patients showing late H/M
ratio<1.75 had significantly higher LV mass index, relative wall thickness, left atrial
volume and systolic pulmonary artery pressure, lower systolic longitudinal strain and
an early diastolic untwisting rate compared to patients with late H/M ratio>1.75. At
multivariable linear regression analysis, early diastolic untwisting rate was the only
independent predictor of late H/M ratio< 1.75 (odds ratio 1.15, 95 % confidence inter-
val 1.07-1.31, p<0.05).

Conclusion. A cardiac sympathetic derangement was found in this cohort of AFD
patients with preserved LV ejection fraction. The present findings, by demonstrating
the link between the impairment in diastolic LV rotational mechanics and cardiac sym-
pathetic derangement, support the clinical significance of diastolic dysfunction in AFD
patients.

P1107
Left ventricular hypertrophy and mild cognitive impairment as markers for
target organ damage in hypertensive patients with multiple risk factors

T. Yaneva-Sirakova'; R. Tamovska-Kadreva'; L. Traykov?; D. Vassilev';

L. Vladimirova'; M. Shumkova'; I. Gruev®

"Medical University of Sofia, Department of Internal Medicine-Cardiology, Sofia,
Bulgaria; ?Medical University of Sofia, Sofia, Bulgaria; *National Transport Hospital
Tzar Boris Ill, Sofia, Bulgaria

Background: There is a potential correlation between hypertensive damage of vari-
ous target organs. It is still unclear to what extend the changes in one organ corre-
spond to the in the others and whether we can think of the damage of one organ by
assessing the others. The best way to assess hypertensive brain damage is by neuro-
imaging, which is difficult if should be used in the everyday practice as a screening
tool for mild cognitive impairment (MCI).

Purpose: to assess the correlation between target organ damage — MCI and left ventricu-
lar hypertrophy (LVH). To answer the question can we use echocardiography and neuro-
psychological testing to screen hypertensive patients for brain target organ damage — MCI.
Methods: A prospective study of 263 hypertensive patients. Mean age was
67.551+9.05 years. The follow-up period was mean 12 months (6-20 months). All
were on combination medical therapy. The patients underwent full medical history,
physical examination, laboratory screening, ECG, echocardiography - assessment of
LVH, home and office blood pressure measurement, ambulatory blood pressure moni-
toring (ABPM), cardio-vascular risk assessment. The neuropsychological screening
for MCI was conducted via Montreal Cognitive Assessment (MoCA) and Mini Mental
State Examination (MMSE). Geriatric depression scale (GDS) and the 4IADL were
also applied. SPSS19 was used for the statistical analysis.

Results: The group of patients with left ventricular hypertrophy had significantly
(p<0.001) lower neuropsychological tests’ results from MoCA and MMSE both on
inclusion and during the follow-up visit.Their blood pressure was also significantly
higher than the other group (p<0.05).

Conclusions: mild cognitive impairment as an early clinical manifestation of target
organ damage corresponds to left ventricular hypertrophy in hypertensive patients.
Hypertensive patients with left ventricular hypertrophy should be screened for MCI.
Deterioration of cognitive functioning may be a prerequisite for poor compliance to
treatment and further deterioration of hypertension control and cognitive functioning.

P1108

Subclinical left ventricular dysfunction in asymptomatic type 1 diabetic
children

R. Ben Said'; I. Zairi; K. Mzoughi?; F. Ben Moussa?; S. Kammoun?; S. Fennira®;

S. Kraiem?

"La Rabta hospital, cardiology, Tunis, Tunisia; 2Habib Thameur Hospital, Cardiology,
Tunis, Tunisia

Introduction: Diabetic cardiomyopathie (DCM) is a distinct new entity.
Pathophysiological mechanisms are not well known. It's defined as the presence of
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abnormal myocardial performance or abnormal structure in the absence of epicardial
coronary artery disease, hypertension and significant valvular disease. Application of
a new echocardiographic tool, the 2D Strain is being evaluated. The aims of our study
were to investigate the global longitudinal Strain (GLS) of the left ventricle (LV) and of
the right ventricle (RV) and to determine the correlations between GLS and metabolic
control evaluated by HbA1c.

Methods: It was a retrospective study of 24 children with type 1 diabetes. The con-
ventional echocardiographic parameters and GLS were studied. These data were
compared to the measured parameters in 20 healthy children matched for age and
sex.

Results: The mean age was 11.13 years = 0.54. The T1D children and control group
were comparable with respect to age, gender and heart rate. Diabetic children were
asymptomatic and had normal physical examination. The mean duration of diabetes
was 7 + 0.54 years. The mean HbA1C was 8.79% * 0.25. LVEDD was 41.8 * 0.84
mm and LVESD was 26.33 = 0.73 mm. LVEF was preserved with an average of
67.88 * 1.18%. The left atrial area was 10.78 * 0.33 and the volume was 24.35 =
1.72 ml. For diastolic function, in the diabetic group, E wave was 1.07 + 0.03cm/s, A
wave was 0.58 * 0.04cm/s and E/A ratio was 4.4 = 2.08. The TDE was significantly
shorter in the diabetic group 146.54 + 3.69 ms Vs 161.42 ms + 2.38 for the control
group, with p = 0.005. The E / E ’ ratio was significantly higher in the diabetic group
compared to the control group (6.72 = 0.33 vs. 5.21 = 0.15, p = 0.0011). RV function
was preserved in the diabetic group: TAPSE was 20,33 + 0,26 mm and S’ Wave was
14 cm / s = 0,002. The study of myocardial deformation showed a significant
decrease in the GLS of diabetic patients compared to healthy subjects (-18,53% *
0,5 Vs -25,52% = 0,37, respectively; p <0,001). RV longitudinal strain was preserved
(-26,31% = 0,51). No correlation was found between the GLS of the LV and the
HbA1c (r = 152, p = 0,477).

Conclusion: Myocardial deformation analysis by Strain 2D can detect subclinical
impairment of LV systolic function. It is an early marker of diabetic cardiomyopathy. It
has a contributive value for screening early cases and for optimizing therapeutic man-
agement and consequently codifying the subsequent monitoring strategy.

P1109

Minimal differences shown by echocardiography and NT-proBNP level
distinguishing cardiotoxic effect related to breast cancer therapy in patients
with or without HER2 expression.

MA. Nowakowska'; L. Chrzanowski'; K. Frynas-Jonczyk'; K. Wdowiak-Okrojek’;
P. Wejner-Mik'; P. Lipiec'; M. Krakowska?; P. Potemski?; E. Plonska-Gosciniak®,;
JD. Kasprzak'

"Medical University of Lodz, Department of Cardiology, Lodz, Poland; “Medical
University of Lodz, Department of Oncology, Lodz, Poland; *Pomeranian Medical
University, Department of Cardiology, Szczecin, Poland

Background: Current antineoplastic therapies (AT) provide beneficial treatment strat-
egy in patients (PTS) with cancer but may also be associated with cardiovascular side
effects. The application of biochemical and imaging diagnostic modalities to detect
cardiotoxicity dependent on AT remains challenging.

Purpose: The aim of the study was to evaluate an approach using echocardiography
and biochemical markers for detection of cardiac injury related to AT in PTS with
breast cancer.

Methods: 50 female PTS (mean age 57 + 12 years) with new diagnosis of breast
cancer were studied. Echocardiographic imaging was performed at baseline and after
12-months of follow-up as well as N-terminal pro-B type natriuretic peptide (NT
proBNP) tests. PTS with LVEF< 50% and significant valvular disease were
excluded.

Results: All PTS received standard AT with anthracyclines. Combination with taxane
(docetaxel 15%; paclitaxel 20%) and after that with trastuzumab was given in a subset
of 20 PTS with HER2 expression [HER2(+)], while in remaining 30 HER2(-) PTS sev-
eral were treated with docetaxel (46,6%) or paclitaxel (26,6%). Baseline LVEF was
normal in all PTS showing no significant difference at follow-up: 60.5% + 4.3% and
59.4% + 3.7%, respectively. However, baseline NT-proBNP level mean value of 103
+ 74 pg/ml increased slightly after AT to 132 + 97 pg/ml (p=0.02). In detailed analy-
sis, significant but subtle differences indicating cardiotoxicity following AT were only
observed among HER2(-) PTS (table). Echocardiographic E to Eprime ratio (E/e’)
remained stable despite variations of LVEF and NT-proBNP.

Conclusions: Subtle reduction of LVEF within normal range accompanied by minimal
increase of NT-proBNP level exceeding upper limit may indicate cardiotoxicity at one
year follow-up in PTS who were given antineoplastic therapy. Surprisingly, addition of
trastuzumab in HER2-positive breast cancer treatment appears to generate no car-
diac injury as opposite to standard anthracycline strategy in PTS without HER2
expression.

HER2(+), 20 PTS HER2(-), 30 PTS

baseline 12 months p baseline 12 months p
LVEF (%) 588+4.1 59.1+44 NS 616+42 595+32 0.04
Nt-proBNP (pg/ml) 108 + 97 109+ 106 NS 99+ 55 148 + 88 0.003
E/e’ 9.8 +3.8 9.4 +3.7 NS 7.8+24 7.9+21 NS

P1110
Speed of recovery of left ventricular function is not related to the prognosis of
takotsubo cardiomyopathy - a portuguese multicenter study

C. Ruivo'; N. Marques?; K. Domingues®; C. Lourenco®; R. Santos®; C. Gomes®;

L. Abreu®; L. Reis*; M. Moz”; O. Azevedo®

"Hospital Santo Andre, Cardiology, Leiria, Portugal; °Faro Hospital, Faro, Portugal:
3Hospital of Santarem, Santarem, Portugal; *University Hospitals of Coimbra,
Coimbra, Portugal; 5Hospital Centre do Tamega e Sousa, Penafiel, Portugal;
SHospital Garcia de Orta, Almada, Portugal; “Hospital of Vila Real, Vila Real,
Portugal; ®Hospital Guimaraes, Guimaraes, Portugal

Introduction: Takotsubo cardiomyopathy (TC) is characterized by a transient left
ventricular (LV) dysfunction. The speed of recovery of LV function is variable. The
impact of the rate of LV function recovery on prognosis of TC is currently unknown.
Aim: To determine whether patients diagnosed with TC who have a faster recovery
of LV function have better medium term prognosis.

Methods: A multicenter study involving 11 hospital centers and including all patients
diagnosed with TC in the last 10 years. Echocardiography was analyzed at admission,
discharge and follow-up of patients. Complete recovery was defined as the normaliza-
tion of the segmental motility abnormalities present in the initial echocardiogram. The
timing of discharge was defined as a cut-off point for the determination of recovery of
LV function. We evaluated whether patients with a faster recovery of LV function had
better medium term prognosis.

Results: We included 205 patients with TC. Full recovery of LV function was
observed in 46% of patients at discharge. A mean follow up of 47 + 31 months was
performed.

Complete recovery of LV function during hospitalization was not associated with a
lower incidence of death (3.4% vs 2.6%, p = 0.704) or stroke / TIA (1.1% vs 3.9%, p
= 0.209) or lower recurrence of TC (3.3 % vs 3.8%, p = 0.884) in the follow-up.

In the multivariate analysis, a faster recovery of LV function was not an independent
predictor of cardiovascular events in the medium term follow-up.

Conclusion: In this Portuguese multicenter study, patients with TC that present a
faster recovery of LV function do not have a better medium term prognosis. However,
the low rate of complications in the follow-up may have limited the study results.

P1111

Myocardial dysfunction in Takotsubo cardiomyopathy - more than meets the
eye?

G. Neves Pestana; M. Tavares-Silva; C. Sousa; R. Pinto; V. Ribeiro; M. Vasconcelos;
P. Bernardo-Almeida; F. Macedo; MJ. Maciel

Sao Joao Hospital, Cardiology, Porto, Portugal

Background / Purpose: Takotsubo cardiomyopathy (TTC) is characterized by reversi-
ble left ventricular (LV) systolic dysfunction typically affecting the mid and apical seg-
ments, generally presenting in a manner similar to an anterior wall ST-segment eleva-
tion myocardial infarction (MI). Myocardial deformation evaluation with speckle
tracking echocardiography (STE) has higher sensitivity to detect lesser degrees of
dysfunction and is already entering routine clinical practice in fields such as cardio-
oncology. We aimed to further characterize myocardial dysfunction in a TTC popula-
tion using STE and compare these results with those in MI.

Methods: 17 patients (pts) with TTC and 20 pts with no prior history of coronary heart
disease admitted for anterior wall Ml were included. Demographic and clinical infor-
mation was collected; two-dimensional echocardiography exams within 48h from
symptom onset were reviewed, standard parameters calculated and STE strain analy-
sis of global (average of 4-, 2- and 3-chamber views) and regional longitudinal strain
(LS) was performed. LV was divided into 3 slices — basal, mid and apical. The mean
peak systolic LS of all segments was calculated for each slice.

Results: All of the 17 TTC pts identified were female, with a mean age of 64 years
(33 to 84 years) and mean left ventricular ejection fraction (LVEF) 38+6%; from the
anterior MI population, 20 pts (19 male) were sampled, with a mean age of 57 years
(37 to 76 years) and mean LVEF 37+7%.

Global LS was impaired in both samples compared to reference values. However, no
statistically significant differences were found between both entities (-10.3+2.9 in
TTC vs -10.1+3.7% in MI, p=0.9). As expected, global LS was highly correlated with
LVEF in both groups (p=0.006).

Regarding the LV slices, no differences were found between TTC and Ml in apical
and mid peak systolic LS (-8.4+5.2 vs -6.0+4.3%, p=0.134, and -8.9+2.8 vs -
9.9+8.1%, p=0.328, respectively). However, TTC presented significantly worse basal
slice LS (-9.8+2.9 vs -12.4+3.1%, p=0.010). Furthermore, the ratio between basal
and apical slices LS was significantly lower in this population as well (1.51+0.86 vs
2.94+1.88, p=0.006).

Conclusions: LV dysfunction is a key feature in both TTC and MI. Despite what
meets the eye, on assessment by deformation analysis TTC presents a more general-
ized myocardial dysfunction: when compared to Ml pts, TTC pts show worse LS
across basal segments and also a lower basal/apical LS ratio. This concept of a
smaller "dysfunction gradient" in TTS pts changes our understanding of this entity,
from a very localized dysfunction to a global LV impairment, with possible implications
in the research into pathophysiologic mechanisms.
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SYSTEMIC DISEASES AND OTHER CONDITIONS

P1112
Obstructive sleep apnea and echocardiographic parameters

N. Wiligorska'; D. Wiligorska'; P. Talarowska'; A. Segiet'; O. Mozenska?; DA. Kosior®
"Medical University of Warsaw, Warsaw, Poland; “Clinical Hospital of the Ministry of
Internal Affairs, Cardiology and Hypertension, Warsaw, Poland

Obstructive sleep apnea (OSA) is a respiratory disorder associated with recurrent
complete or partial obstruction of upper airways with intermittent hypoxemia and reac-
tive waking reactions during sleep. Individuals with OSA are at increased risk of cardi-
ovascular diseases such as heart failure (HF), arterial hypertension, stroke and pul-
monary hypertension. Severe OSA with high apnoea-hypopnea index (AHI) may
contribute to cardiovascular remodelling and ventricular diastolic dysfunction, and
may be helpful in predicting cardiac dysfunction. The aim of this study was to investi-
gate detailed relationship between OSA and HF echocardiographic parameters.

We retrospectively analyzed 1270 patients who were treated in our outpatient sleep
apnea clinic. All patients underwent polysomnography. 193 patients with OSA and
detailed data obtained from transthoracic echocardiography (TTE) were included in
further analysis. TTE was performed using Philips IE-33 or EPIQ Phillips device.
Local ethics committee gave consent to conduct the study.

In our study population mean age was 61.2+10.9 years, 74.1% were male, 62.8%
were smokers, 70.8% were obese, 83.9% had hypertension, 87.1% had hyperlipide-
mia, 66.0% reported snoring. Average left ventricular ejection fraction (LVEF) was
61.07.4%, average left ventricular diastolic diameter (LVDd), right ventricular dia-
stolic diameter (RVDd) and intraventricular septum at diastole (IVSd) were
44.6+17.9mm, 25.2+:10.9mm, 9.4+4.1mm respectively. We identified statistically sig-
nificant correlations (0-Spearman’s rank correlation coefficient) between total number
of central apnea and LVDd (0=0.184, p=0.013),number of mixed apnea per hour and
LVDd and RVDd (81=0.182, p1=0.014 and 32=0.172, p2=0.021 respectively). Also
we found significant correlation (3-Spearman’s rank correlation coefficient) between
mean duration of obstructive apnea and almost all major TTE parameters: LVEF,
LVDd, RVDd, LAD, IVSd(d01=(-0.155), p1=0.034; 02=0.194, p2=0.009; 83=0.212,
p3=0.004; 04=0.196, p4=0.007; 05=0.192, p5=0.009 respectively). Relationship
between OSA and HF is currently a vigorously studied field, since early diagnosis and
adequate treatment of OSA may prevent further development of HF. In our study we
were able to prove presence of statistically significant correlations between TTE
parameters and OSA progression parameters. Though, further studies on larger
patients’ cohorts are needed to assess the importance of those findings.

P1113

Relationship between left atrium and hypertensive retinopathy in patients with
systemic hypertension: a real-time three-dimensional echocardiography-
based study

B. Kanar'; HS. Kanar®; A. Karatay®; MK. Tigen*

"Sureyyapasa Research and Training Hospital, cardiology, Istanbul, Turkey; *Fatih
Sultan Mehmet Research and Education Hospital, department of opthalmology,
Istanbul, Turkey; °Dr Lutfi Kirdar Kartal Training And Research Hospital , department
of opthalmology, Istanbul, Turkey; “Marmara University, cardiology, Istanbul, Turkey

Background: The fundoscopic examination of hypertensive patients, which is an
established hypertension-related target organ damage (TOD), tends to be underutil-
ized in clinical practice. We sought to investigate the relationship between retinal
alterations and left atrium (LA) volumes by means of real-time, three-dimensional
echocardiography (RT3DE), which is the most pivotal predictor of diastolic
dysfunction.

Methods: Our population consisted of 88 consecutive essential hypertensive patients
(age 59.2 = 1.2 years, 53 females) without overt cardiovascular disease. All subjects
underwent a fundoscopy examination and were distributed into five groups according
to the Keith-Wagener-Barker (KWB) classification. Comprehensive transthoracic
echocardiographic and RT3DE measurements were performed to assess LA volumes
and phasic functions.

Results: The four groups (KWB grades 0—4: including 26, 20, 26, and 16 patients,
respectively) did not differ with regards to age, gender, or metabolic profile. There
were no significant differences between groups with regards to parameters reflecting
left ventricle (LV) systolic function and diastolic dysfunctions in conventional echocar-
diography, except isovolemic relaxation time (IVRT) and deceleration time (DT).
Nevertheless, patients in the higher KWB category had higher values of LA volumes
(LA maximal volume, LA minimal volume, preatrial contraction volume, LA total stroke
volume, LA active stroke volume, p< 0.001) regarding RT3DE (table 1). There is also
a significant relationship between preatrial contraction volume and duration of HT (r:
0.67, p<0.001).

Conclusion: Patients with arterial hypertension were found to have increased LA vol-
ume and impaired atrial compliance and contractility. Moreover, RT3DE identifies
early functional LA changes in these patients better than conventional echocardiogra-
phy. Assessment of the hypertensive patient by using RT3DE atrial volume analysis
may facilitate early recognition of TOD, which is such a crucial determinant of cardio-
vascular mortality and morbidity in patients with systemic hypertension.
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P1114
Detection of early left ventricular systolic dysfunction in hypertensive patients
with preserved ejection fraction using deformation imaging

RM. Hamdy; AM. Hamdy; HM. Fereig; BA. Ali
Al-Azhar University, Cardiology, Cairo, Egypt

Introduction:Pecurliar methods for analysis of myocardial strain using deformation
imaging may detect subclinical cardiac involvement in hypertensive patients which is
crucial for risk stratification.Aim:this study aimed at detection of early left ventricular
(LV) systolic dysfunction in hypertensive patients with preserved ejection fraction (EF)
using deformation imaging including tissue Doppler imaging (TDI) derived strain and
speckle tracking echocardiography (STE) derived strain.Methods:we compared 25
hypertensive asymptomatic patients with preserved EF to 15-age matched healthy
participants.A comprehensive 2D and Doppler echocardiography includingTDI were
obtained.LV global longitudinal strain (LV GLS) was obtained by 2-D STE in the apical
two-chamber, three-chamber, and four-chamber views.Results:LV GLS was signifi-
cantly reduced in hypertensive patients compared to control group (-14.3+3.1% vs. -
18+2.9%, p<0.001).No significant differences were found between both groups
regarding TDI-derived global peak systolic strain (PSS) and averaged systolic veloc-
ities from 6 annular sites (Av. Sa) obtained by TDI.We observed smaller LV diastolic
and systolic internal dimensions (LVEDD and LVESD)in hypertensive patients com-
pared to control group (table1).Conclusion:hypertensive patients with preserved ejec-
tion fraction have subtle impairment in LV systolic function.STE derived strain can
detect early left ventricular systolic dysfunction in these patients and it is superior to
TDI derived strain in identifying this subtle impairment of LV systolic function.

Table (1):

Echocardiographic parameters HTN Control p Value
(n=25) (n=15)

IVST (cm) 1.5+0.2 0.9+0.1 <0.0001

PWT (cm) 1.4x0.2 0.9x0.1 <0.0001

LVEDD (cm) 4.4+0.6 5.0+0.4 0.001

LVESD (cm) 27+0.5 3.0+0.4 <0.05

M-mode EF (%) 0.69+0.1 0.7+0.1 NS

2D EF (%) 0.66+0.1 0.69+0.1 NS

Av. Sa (cm/s) 5.26+0.91 5.86+0.95 NS

PSS (%) 19.10=4.00 22.32+3.78 NS

GLS (%) 14.3£3.1 18+2.9 0.001

Comparison of echocardiographic parameters between hypertensive patients and control
group

P1115
Left ventricular strain in systemic sclerosis with and without pulmonary
hypertension; a cardiac magnetic resonance study

A. Lindholm'; R. Hesselstrand?; G. Radegran®; E. Ostenfeld*

"Lund University, Department of Clinical Sciences Lund, Clinical Physiology, and
Skane University Hospital, Lund, Sweden; ?Lund University, Department of Clinical
Sciences Lund, Rheumatology, and Skane University Hospital, Lund, Sweden; *Lund
University, Dept of Clinical Sciences Lund, Cardiology, and Section for Heart Failure
and Valvular Disease, Lund, Sweden; “Malmo University Hospital, Malmo, Sweden

Background: Systemic sclerosis (SSc) is the autoimmune disease with the highest
mortality. Pulmonary arterial hypertension (PAH) is increasingly a reason for death in
SSc. Patients with PAH due to SSc (SSc-PAH) have worse prognosis than PAH due
to other causes. In all cause PAH, right ventricle (RV) free wall global longitudinal
strain (RVFW GLS) is lower (less negative) with echocardiography, and left ventricular
(LV) longitudinal contribution to stroke volume is lower despite preserved LV ejection
fraction (LVEF) with cardiac magnetic resonance (CMR).

Purpose: The aim is to evaluate if LV global longitudinal strain (LV GLS) and RVFW
GLS differ in patients with SSc, SSc-PAH and in healthy controls using cardiac mag-
netic resonance imaging (CMR) and tissue tracking.

Methods: 86 subjects were examined with CMR. 40 patients with SSc (57+12
years, 88% female), 19 with SSc-PAH (6413 years, 68% female) and 27 healthy
controls matched by gender and age to the extent possible (34+12 years, 59%
female). Patients were examined with right heart catheterization on clinical indication.
Patients with SSc and SSc-PAH had mPAP 19=5 and 40+11mmHg with PAWP 7+3
and 5+4mmHg, respectively. Endocardial and epicardial borders were delineated in
end diastole for RV in 4-chamber view and for LV in 2-,3- and 4-chamber long axis
views and in end diastole and end systole in short axis stack. GLS was computed in
LV from all longaxis views and in the free wall of the RV.

Results: There was no significant difference in peak LV GLS among the three groups
(ns). LVEF differed in all groups (p<0.05 for all) (Table 1). Peak RVFW GLS was sig-
nificantly lower in SSc-PAH compared to the two other groups (p<0.05) with no signif-
icant difference in peak RVFW GLS between the control and SSc group (ns) (Figure
1), The SSc group (90%) had significantly more Raynauds phenomenon compared to
the SSc-PAH group (58%, p=0.004).

Conclusion: Peak LV GLS did not differ among the groups of SSc, SSc-PAH and
healthy controls. On the other hand, we found lower RVFW GLS in the SSc-PAH
group compared to SSc and healthy controls. The lower incidence of Raynaud’s phe-
nomenon in SSc-PAH might indicate that patients with SSc have a different
phenotype.
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Table 1. LV GLS, LVEF and RVFW GLS

Peak LV GLS (%) LVEF (%) Peak RVFW GLS

Control (n = 27)
SSc-PAH (n = 19)
SSc (n = 40)
Total (n = 86)

-20 + 2 (-21 t0 -19)
-18 + 3(-20 to -16)
20 + 3 (-20 to -19)
19 + 3 (-20 to -19)

55 + 5 (54 to0 57)
50 + 10 (45 to 55)
61+ 7 (59 to 63)
57 + 8 (55 to 59)

27 + 4 (-29 o -26)
20 + 6 (-23t0 -17)
27 + 4 (-28 0 -26)
26 + 6 (-27 to -24)

Left ventricle (LV) global longitudinal strain (GLS), ejection fraction (LVEF) and right ventricle
free wall (RVFW) GLS in controls, SSc and SSc-PAH
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P1116
End-stage chronic kidney disease and routine annual transthoracic
echocardiograpy

L. Puga; J. Ribeiro; R. Teixeira; M. Costa; L. Goncalves
University Hospitals of Coimbra, Cardiology Department, Coimbra, Portugal

Introduction: End-stage chronic kidney (ESCKD) disease is often associated with
cardiovascular disease. Routine transthoracic echocardiography (TTE) is frequently
used in these patients, but, its relevance and clinical impact remains debatable.
Purpose: The aim of this study was to analyse the clinical impact of annual routine
TTE in asymptomatic ESCKD patients.

Methods: Retrospective cohort of 39 consecutive patients with ESCKD on haemo-
dialysis or peritoneal dialysis at a single dialysis centre who had two TTE performed.
This first TTE was performed at the beginning of the dialysis program and the subse-
quent TTE was done within one year. Both exams were compared to assess the dif-
ferences between them and their clinical implications. Patients had no history of cardi-
ovascular disease and no major cardiovascular symptoms.

Results: Our sample consisted of 34 patients with a mean age of 57=16 years, of
whom 59% were male. 59% of the patients underwent peritoneal dialysis at some
point of the disease course, and 46% were on hemodialysis at time of data collection.
The initial TTE showed cardiac abnormalities in 12,8% of patients. At one year follow
up, the rate of TTE changes compared to baseline TTE was 56%.

The main variable associated with echocardiographic changes at one year was the
left ventricle ejection fraction (LVEF), determined by the Teicholz equation, at base-
line. A lower LVEF was more often associated with changes on TTE at one year

when compared to baseline TTE (53%=12 vs 62+7, P<0.01). TTE performed at the
beginning of dialysis had no clinical impact in 85% of the patients.

The subsequent TTE at one year determined an active change in care in only 1
patient (2.9%), continuation of care in 4 patients (10.3%) and had no clinical impact in
the remaining (79.5%).

Conclusion: We concluded that TTE performed in asymptomatic ESCKD patients at
the beginning and at one year after the dialysis program onset had little impact on
patient care. Although it provides a very wide range of information about the cardiac
function further studies are needed to evaluate its applicability on a longer follow-up.

P1117
arrhythmogenic right ventricular cardiomyopathy or athlete’s heart
adaptations ?

A. Zaroui'; Z. Rezine®; MF. Drissi®; R. Mechmeche®
"La Rabta Teaching Hospital, Tunis, Tunisia; ?°CLINIQUE PASTEUR, tunis, Tunisia; °
tunis medicine faculty , tunis, Tunisia

Intensive physical activity is associated with physiologic changes in cardiac morphol-
ogy. This transformation is more problematic on the right ventricular and the differ-
ence with arrhythmogenic right ventricular cardiomyopathy (ARVC) constitutes a
recurrent problem.AIMS to compare the different clinical and echographic data in sub-
jects affected by ARVC and athletes on completive period

Methods: Three groups of subjects (30 ARVC patients, 60 athletes (hand-ball and
volley ball)and 40 controls, mean age 27 (9) years) were examined with family and
personal history, physical examination, 12-lead ECG, 2D, Doppler and Tissue
Doppler echocardiography.RESULTS: 12-Lead ECG was abnormal in 78% of ARVC
patients versus 5% of athletes and 2.5% of controls (p<0.0001). RVCBB were
present in 35% of ARVC subjects, (vs 5% of athletes and .2.5% of controls,
p<0.0001). Left ventricular mass, parietal wall thickness and left ventricular end-dia-
stolic volumes were significantly higher in athletes. Both athletes and ARVC patients
presented a right ventricular (RV) enlargement compared with controls. especially, RV
outflow tract, measured on parasternal long axis and at the level of aortic root, was
significantly larger in ARVC patients (35.4 =4.7 mm vs 27.2+ 3.4 mm and 37.4* 5.5
mm vs 29.4 +2.9 mm; p<0.001), but we didn’t relieved difference for the RV basal
diameter on 4 apical chamber view. The RV fractional shortening and ejection fraction
were significantly lower in ARVC patients compared with athletes (38+ 8.9% vs
48+8%; p=0.04 and 49.7+7.4% vs 57.5+7.2%; p<0.0001,TEl index derived from
DTl was lower on ARVC patients vs athletes .in athletes the RV diastolic function
was partially impaired compared to controls.

Conclusions: During intensive period of training , athletes present a marked
enlargement of the RV but without alteration of the systolic function or significant
ECG’s pathologic funding .non -invasive evaluation with echocardiography helps to
distinguish RV modifications typical of ARVC from those detected in athletes as a
consequence of intensive physical activity

P1118
Reduced left ventricular function in long term follow-up in women with
previous severe preeclampsia

L. Groenningsaeter'; E. Langesaeter'; ME. Estensen®
"Oslo University Hospital, Division of Emergencies and Critical Care, Oslo, Norway;
20slo University Hospital, Department of Cardiology, Oslo, Norway

Background: Preeclampsia (PE) increases the risk of cardiovascular disease (CVD)
and adverse cardiac events in premenopausal women. Left ventricular function in this
cohort at long-term follow-up is poorly described.

Purpose: To describe left ventricular function in women with previous severe pree-
clampsia (pPE).

Method: Fifty women (mean age 41 years (yrs)) with pPE (median follow-up 7 years)
and 20 healthy women (mean 38 years) were examined by transthoracic echocardiog-
raphy (VividE9, GE Vingmed, Horten, Norway) including tissue Doppler and 2D
speckle tracking strain.

Results (Table 1): Women with pPE had higher systolic (133+17 vs. 114+12,
mmHg) and diastolic (87+11 vs 73+10 mmHg) blood pressures, higher body mass
index (265.6 vs 22.8+2.9 kg/m2), and reported a higher frequency of cardiac ische-
mic events in relatives. Ejection fraction (EF) and myocardial strain were significantly
reduced in the pPE-group compared to controls (p<0.05). LV mass index were signifi-
cantly higher in the pPE-group (p<0.05). Diastolic function expressed in €, measured
by pulsed wave tissue doppler imaging, was significantly reduced in the pPE-group
(p<0.05).

Conclusion: Women with previous severe preeclampsia have reduced ventricular
systolic and diastolic function and increased LV mass compared to healthy controls.
Women with pPE need clinical follow-up with CVD risk assessment aiming to reduce
risk of future cardiovascular events.

Eur Heart J Cardiovasc Imaging Abstracts Supplement, December 2016
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LV dimension and function parameters

Parameters pPE-group Control-group p value
n=50 n=20

LVmass, g 133 + 26 91+14 <0.05
LV mass index, g/m? 78 + 11 53+6 <0.05
LVEF, % 49+6 59+5 <0.05
s, cm/s 6.6+1.1 7.7+1.0 ns
GL strain, % 15+3 21+1 <0.05
Heart rate, bpm 63+9 64+6 ns
Stroke volume, mL 71+ 12 70+1 ns

LV Cardiac Index, L/min/m? 27*06 2,9+0,4 ns
MV E velocity, cm/s 69+11 71+8 ns
MV E/A ratio 1.837+0.28 1.73+0.55 ns

e’ cm/s 11.3 %22 14.3x1.4 <0.05
E/e 'ratio 6.5x1.5 5.6*1.7 ns

LA volume index, mL/m? 32+7 28+5 ns

LV= left ventricular, EF=ejection fraction, GL= global longitudinal, MV = mitral valve, LA =
left atrial.

P1119
Preload dependent changes of left ventricular twisting and torsion during
pregnancy: a three-dimensional strain study

R. Sorrentino; R. Esposito; C. Santoro; E. Pezzullo; V. Schiano-Lomoriello; M. Petitto;
C. Riccardi; C. Di Carlo; B. Trimarco; M. Galderisi
University Hospital Federico I, Naples, Italy

Background: Changes of cardiac hemodynamics and loading conditions during
healthy pregnancy have been previously investigated. Little is known about variations
of left ventricular (LV) myocardial deformation occurring at term pregnancy (TP) and
soon after partum (AP).

Purpose: We sought to investigate modifications in strain components at TP and AP,
by using 3D speckle tracking echocardiography (STE).

Methods: Fifteen women (age = 31.7+5.6 years) underwent real-time transthoracic 3D
echocardiography (RT3DE), including volumetric and strain quantification, at TP (i.e., at or
beyond 37 weeks of gestation) and soon AP (within 7 days from delivery). Fifteen age-
matched healthy, no pregnant women were the control group. Overt heart failure, coronary
artery disease, primary cardiomyopathies, more than mild valvular heart disease, atrial fibril-
lation and gestosis were exclusion criteria. RT3DE recordings with virtual apex scanning
were obtained using multi-beat reconstruction from 6 consecutive cardiac cycles. LV mass
index (LVMi), LV end-diastolic and end-systolic volumes, ejection fraction (EF) and stroke
volume (SV) were determined by 3D volumetric analysis. Global longitudinal strain
(GLS,%), global circumferential strain (GCS,%), global area strain (GAS,%), global radial
strain (GRS, %), LV twisting (°) and torsion (°/cm) were quantified by 3D STE.

Results: Body mass index (BMI) and heart rate (HR) were significantly lower at AP than
at TP, whereas systolic and diastolic blood pressure did not differ significantly. LV end-
diastolic volume (p=0.003), EF (p=0.003) and SV (75.1=14.5 ml at TP and 63.4=12.4
ml AP, p<0.0001) were reduced at AP, without changes of LV end-systolic volume and
LVMi. Among strain components, GLS, GCS and GAS did not differ between TP and
AP. GRS was marginally reduced at AP (48.5+8.8% at TP versus 47.1+8.2% at AP,
p<0.02). LV twisting (6.0+2.6° versus 3.8=1.7°, p=0.003) and torsion (1.3=0.4°/cm
versus 1.1+0.3°/cm, p<0.02) were both reduced at AP. SV (p=0.006), twisting
(p<0.05) and torsion (p<0.05) of healthy non pregnant controls were all lower in com-
parison with TP women, but did not differ significantly in comparison with AP condition.
Univariate relations of per cent reduction of SV were found with both per cent reduction
of LV twisting (r=0.70, p=0.004) (Figure) and torsion (and r=0.52, p=0.04) from TP to
AP state. These relations remained significant even after controlling for BMI and HR
(partial r = 0.79, p<0.001 and 0.61, p<0.02 respectively).

Conclusion: Modifications of myocardial deformation properties are detectable in
end-term pregnant women when compared with both early post-partum and healthy,
non pregnant state. These changes involve LV radial strain and most importantly
twisting and torsion. The latter changes are driven by preload changes, as shown by
the relationships of LV twisting and torsion with SV.
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P1120
Pre-procedural renal resistive index predicts contrast-induced acute kidney
injury following coronary angiography

M. Wybraniec'; M. Bozentowicz-Wikarek?; J. Chudek?; K. Mizia-Stec'
"Medical University of Silesia, 1st Department of Cardiology, Katowice, Poland;
2Medical University of Silesia, Department of Pathophysiology, Katowice, Poland

Background: The aim of the study was to evaluate clinical, laboratory and ultrasono-
graphic predictors of contrast-induced acute kidney injury (CI-AKI) following coronary
angiography/percutaneous coronary interventions (CA/PCI).

Methods: This prospective observational study covered 95 consecutive patients
(69.5% men; median age 65 (59; 71)) with either stable angina (43.2%), or non-ST-
elevation acute coronary syndrome (56.8%) who underwent coronary angiography
(44.2% referred for direct PCI and 14.7% for surgical revascularization). Data regard-
ing 128 demographic, clinical, laboratory and procedural variables were collected in
all study participants. Ultrasonographic parameters of renal blood flow in arcuate/inter-
lobular arteries, including renal resistive index (RRI) and pulsatility index (RPI), were
acquired directly before the procedure. CI-AKI was defined as >50% relative or > 0.3
mg/dl absolute increase of serum creatinine concentration at 48 hours after
procedure.

Results: CI-AKI was confirmed in 9 patients (9.5%). Patients diagnosed with CI-AKI
were non-significantly older (p=0.1), had higher SYNTAX score (p=0.0002), higher
rate of left main disease (p<0.00001) and peripheral artery disease (PAD; p=0.02)
and coronary artery anomaly (p=0.017), more frequently were referred for surgical
revascularization (p=0.0003), had greater intima- (p=0.004) and extra-medial thick-
ness (p=0.001), received a higher dose of contrast media (p=0.049), more often
overused non-steroidal anti-inflammatory drugs (p=0.001) and had substantially
higher pre-procedural RRI (0.69 vs. 0.62; p=0.005) and RPI values (1.54 vs. 1.36;
p=0.017). Logistic regression analysis (Figure) confirmed that age (OR=1.19 per 1
year), SYNTAX score (OR=1.19 per 1 pt), presence of PAD (OR=14.3), diabetes
mellitus (OR=20.5) and pre-procedural RRI (OR=1.26 per 0.01) were independent
predictors of CI-AKI (AUC=0.95, p<0.0001). Pre-procedural RRI >0.69 had sensitiv-
ity of 78% and specificity of 81% in CI-AKI prediction.

Conclusions: High pre-procedural RRI is associated with the onset of CI-AKI follow-
ing coronary angiography.

Funding Acknowledgements: Grant for scientific research in the field of cardio-
nephrology funded by Adamed Group under the auspices of Polish Society of Cardiology.
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P1121
Simplified 10 point ultrasound in diagnosis of pulmonary congestion in heart
failure

M. Tsverava'; DM. Tsverava®

"Thilisi State Medical University Iv.Javakhishvili (TSU), Internal Medicine, Tbilisi,
Georgia Republic of: °MediClubGeorgia Thbilisi Clinic, Medicime, Tbilisi, Georgia
Republic of

Pulmonary edema (PE), due to fluid retention and redistribution is the cardinal mani-
festations of heart failure (HF). The aim of this investigation was to study the effective-
ness of simplified thoracic sonography in diagnosis of PE

Material and Methods. 400 patients with 1I-IV NYHA functional class HF were eval-
uated (105 patients with diastolic and 295 with systolic HF). The control group con-
sisted of 160 patients with different heart diseases (CHD, Hypertension, Aortic valve
diseases), but without HF. Sonographic examination of a lung was done with 2,0-4,0
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MgHz convex or sector probe, from 10 points on thoracic wall (cross points of midcla-
vicular line with Il, IV and V intercostal spaces and anterior axilar line with IV and V
intercostal spaces), which corresponded to the projection of lower, middle and upper
lobes of right lung and upper and lower lobes of left lung.

Results. During ultrasound examination 94.5% of patients with HF had "Comet tail
phenomenon" (CTPh), which was registered only in 35,5% patients without HF
(p>0,001). In DHF group CTPh was registered in 90,5% and in systolic HF group in
95,9% patients. In 91% of patients with HF CTPh was registered from 3 and more
registration points. In control group CTPh was registered from more than 3 points
only in 2 (1,3%) patients. The best results in diagnosis of DHF can be achieved if we
take "3 and more registration points" as a reference point for diagnosis of pulmonary
congestion (sensitivity - 0,911, specificity - 0,942, positive predictive value 0,975).
The time of examination by simplified method for evaluation of CTPh and pleural
space took 3-4 minutes. Conclusion. In patients with HF during pulmonary ultrasound
examination significantly often was registered CTPh. The count of registration points
from the thoracic wall of CTPh 3 and > is sensitive and specific sign of HF. The sim-
plified thoracic ultrasound is highly effective in diagnosis of PE in patients with HF

CONGENITAL HEART DISEASE

P1122
Pulmonary and systemic vascular resistance during graded exercise in
patients with ventricular septal defect repair versus healthy controls

C. Gabriels'; L. Fresiello'; A. Van De Bruaene'; F. Helsen'; W. Budts'; R. Buys?
KU Leuven, Department of Cardiovascular Sciences, Leuven, Belgium; ?’KU Leuven,
Department of Rehabilitation Sciences, Leuven, Belgium

Background: The evolution of pulmonary vascular resistance (PVR) during exercise
in patients after ventricular septal defect (VSD) repair appears to be different from
healthy controls. The question remains whether this is a local phenomenon of altered
pulmonary hemodynamics (resulting from damage to the pulmonary circulation follow-
ing the left-to-right shunt in the past) or the reflection of overall vascular dysfunction.
Purpose: This study evaluated PVR and systemic vascular resistance (SVR) at rest
and during exercise in patients after VSD repair.

Methods: Patients with VSD repair (n=22) were consecutively enrolled in the outpa-
tient Congenital Heart Disease clinic of a tertiary university hospital. An age- and gen-
der-matched control group (n=15) was implemented. Participants underwent echocar-
diography at rest and during graded semi-supine bicycle exercise. Patients started
cycling at an initial workload of 25W, which was increased by 25W every 2 min, until
the maximal tolerated workload. Total SVR was calculated as mean arterial pressure
(MAP) divided by cardiac output (CO), total PVR as mean pulmonary artery pressure
(mPAP) over CO. The slopes of the MAP-CO and mPAP-CO plots were obtained
using linear regression analysis of the measurement points of all workloads. The pre-
dicted maximal oxygen uptake was calculated using the Wasserman formula.
Results: Twenty-two patients with VSD repair (age 32+8 years, 68% male) were
analysed. VSD was perimembranous in 19, outlet type in 2 and muscular in 1.
Median VSD defect size before repair was 10 (7-13) mm, median Qp/Qs ratio 2.0
(1.6-3.1). Median age at repair was 3 (1-5) years.

VSD patients and controls had similar baseline and resting echocardiographic charac-
teristics, except for TAPSE which was lower in patients (18+2 versus 25+4 mm,
p<0.001). VSD patients reached lower peak workload (156+48 versus 20750 Watt,
p=0.004) and peak CO (15+4 versus 17+3 L/min, p=0.027), but mPAP at peak exer-
cise was comparable to controls (366 versus 37+4 mmHg, p=0.835). In contrast,
the predicted maximal oxygen uptake was similar for both groups (37+5 versus 40+9
mL/kg/min, p=0.133).

Total SVR at rest and at peak exercise was comparable for both groups (rest
19.2+4.1 versus 21.7+2.9 mmHg/L/min, p=0.051; peak 8.2 (7.1-11.2) versus 8.3
(6.8-9.4) mmHg/L/min, p=0.636). Total PVR at rest was similar (3.4 (2.8-4.0) versus
3.4 (2.8-3.9) mmHg/L/min, p=0.725), but total PVR at peak exercise was higher in
VSD patients (2.6+0.7 versus 2.2+0.3 mmHg/L/min, p=0.011). The median slope of
the MAP-CO plot was not different (3.7 (2.6-5.3) versus 3.2 (2.5-4.2) mmHg/L/min,
p=0.453). The mean slope of the mPAP-CO plot was higher in the VSD group
(2.1£0.7 versus 1.7+0.3 mmHg/L/min, p=0.022).

Conclusion: The present study results suggest a local phenomenon of altered pul-
monary hemodynamics during exercise in patients after VSD repair and emphasize
the importance of exercise testing.

P1123

Effect of percutaneous stent implantation on arterial hypertension and aortic
flow dynamics in patients with aortic coarctation: identification of responders
and non responders

J. Laik'; X. Iriart?; Z. Jalal?; P. Moceri'; F. Squara'; G. Farrugia'; J-B Thambo?
"University Hospital Pasteur of Nice, Department of Cardiology, Nice, France;
2University Hospital of Bordeaux, Department of Pediatric and Adult Congenital
Cardiology, Bordeaux, France

Introduction: Arterial hypertension (HT) is a common complication after successfully
repaired aortic coarctation and involves complex mechanisms. Moderate to severe
recoarctation or late diagnosed native coarctation are accessible to endovascular
treatment but the effect of aortic stenting on HT is variable. We sought to identify the

factors contributing to persistent abnormal aortic flow dynamics and hypertension
despite optimal endovascular treatment. METHODS: 30 consecutive patients (median
age 18.5 years, range 9 to 58 years, 76.7 % male) who underwent aortic stenting for
coarctation (17 native, 13 recoarctations) between 2007 and 2015 were retrospec-
tively enrolled. Optimal treatment was defined by hemodynamic peak-to-peak gradient
of less than 10 mmHg after stent implantation. HT was defined according to current
recommendations. Aortic arch shape (gothic, crenel or normal) and aortic arch hypo-
plasia were identified. All patients underwent exercise echocardiography and ambula-
tory blood pressure monitoring with QKD assessment 6 months after the procedure.
Multivariate analysis was performed. RESULTS: Arm-leg pressure gradient (22 vs 0,5
mmHg, p<0.01), systolic arterial pressure (138 vs 124,5 mmHg, p<0.01), hemody-
namic peak-to-peak gradient (20 mmHg vs 4 mmHg, p<0.01), aortic isthmus maximal
velocity at rest (3,3 m/s vs 2.45 m/s, p<0.01) and at exercise (5,3 m/s vs 3,79 m/s,
p<0.01) were significantly decreased after optimal endovascular treatment. 14
patients had persistant HT (46.7 %) and 12 had exercise-induced HT (40 %).
Persistent HT at rest was associated with higher body mass index (p=0.043), smok-
ing (p=0.043), and the length of the implanted stent (p=0.017). Normal shape of the
aortic arch was associated with the absence of persistent HT (p=0.029). Exercise-
Induced HT was associated with aortic arch hypoplasia (p=0.01). Arterial distensibility
assessed by QKD measurement seems to be lower in hypertension patients but not
statistically significant (p=0.054). Aortic isthmus maximal velocity at stress wasn’t
associated with HT nor with an abnormal QKD. CONCLUSIONS: Identifying clinical,
hemodynamic and anatomic parameters associated with residual hypertension can
help to define the non responders after stent implantation. The QKD is a non invasive
useful tool in the follow up of corrected aortic coarctation.

Abstract P1123 Figure.
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P1124
The use of vitamin k antagonists is associated with increased levels of
vascular calcification in low-risk patients with atrial fibrillation

FECM Peeters'; EAMP Dudink'; B. Weijs'; S. Altintas'; DM. Kimenai?; L. Heckman';
M. Das®; SJR Meex?; BLJH Kietselaer'; HIGM Crijns’

"Maastricht University Medical Centre (MUMC), Cardiology, CARIM, Maastricht,
Netherlands; ?Maastricht University Medical Centre (MUMC), Central Diagnostic
Laboratory, Clinical Chemistry, CARIM, Maastricht, Netherlands; *Maastricht
University Medical Centre (MUMC), Radiology, Maastricht, Netherlands

Background — Vitamin K antagonists (VKA) are among the most frequently used drugs
to prevent thrombo-embolic events in patients with atrial fibrillation (AF). However, VKA
use is associated with increased vascular calcification in high-risk populations.

Purpose —To investigate the contribution of VKA-use to vascular calcification of the
aortic valve (AoV) and the aorta in low-risk AF patients.

Methods — Standardized calcium scoring on multislice computed tomography (MSCT)
was performed in 157 AF patients without significant cardiovascular disease. Patients
were divided in two groups depending on present/absent VKA treatment. Two observers

Eur Heart J Cardiovasc Imaging Abstracts Supplement, December 2016
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performed calcium scoring of the AoV, ascending and descending aorta independently.

P1126
A

Propensity score adjusted logistic regression analyses were performed to the
association between VKA-use and calcification. Potential confounders for VKA treatment
were identified by univariable logistic regression. The propensity score of the variables
showing a significant difference on VKA treatment (sex, body mass index, rhythm control,
left atrial diameter) was estimated and integrated in the logistic regression model as a
covariate. Additionally, patients treated with VKA were matched with patients who
received no VKA (using propensity score, Greedy method, caliper <5%). The Mann-
Whitney U test was performed to assess differences of calcium score of the AoV, ascend-
ing and descending aorta in the propensity score matched treatment groups.

Results — A total of 69% of the population were male and mean+SD age was 57+ 9
years. 71 (45%) patients were treated with VKA with a mean duration of 35 months.
Logistic regression analyses, adjusted for propensity score, revealed that VKA use
was associated with a significantly higher calcium score of the ascending (OR=2.22,
95% Cl 1.12-4.40, p=0.023) and descending aorta (OR=2.30, 95% CI 1.17-4.49,
p=0.015) and showed a trend towards a higher calcium score of the AoV (OR=1.86,
95% Cl 0.94-3.66, p=0.074). After the matching procedure, 61 subjects per group
were eligible for analysis. Clinical characteristics between the groups with or without
VKA treatment were not significantly different. Again, the calcium score
(median(IQR)) of the ascending (no VKA 0(0.0-0.2), VKA 0(0.0-4.4), p=0.008) and
descending aorta (no VKA 0(0.0-1.7), VKA 0(0.0-66.1), p=0.002) was significantly
higher in the VKA treated group and showed a trend towards a higher calcium score
of the AoV (no VKA median (IQR) 0(0.0-1.1), VKA 0(0.0-10.5), p=0.066).
Conclusion — Even in patients with a low cardiovascular risk VKA seems to induce -
potentially untoward - aortic calcification.

STRESS ECHO

P1125
Stress echo positivity predicts cancer death

C. Carpeggiani; P. Landi; MG. Andreassi; R. Sicari; E. Picano
CNR Institute of Clinical Physiology, Pisa, Italy

Background: Cardiovascular disease and cancer are the two leading causes of death
worldwide, sharing many risk factors (e.g., obesity and diabetes) and biology (e.g.,
chronic inflammation). Stress echocardiography (SE) has a recognized capability of
predicting subsequent cardiac death. An increasing share of patients initially eval-
uated for coronary artery disease eventually die of cancer.

Purpose. To assess whether SE positivity predicts cancer death.

Methods: In a retrospective analysis of prospectively acquired single center, observa-
tional data, we evaluated 4673 consecutive in-hospital patients (age = 62+11 years,
3394 males), 2548 with normal resting function (Wall Motion Score Index = 1 with 2-
D echocardiography), who underwent SE from 1983 to 2009. SE was performed with
dipyridamole (n=3337), dobutamine (n= 560) or exercise (n= 1056). SE positivity
was based on regional wall motion abnormalities (involving > 2 segments in 16 seg-
ment model of the left ventricle). All patients were followed-up for a median of 131
months (interquartile range 134).We separately analyzed predetermined end-points:
overall mortality; cardiac death; cancer death.

Results: SE was positive in 1757 and negative in 2916 patients. During the follow-up
there were 761 cardiac, 418 cancer, and 733 non-cardiac non-cancer deaths. The top
6 cancer sites were: lung (24 % of all cancer deaths); prostate (12 % in men); colon
(9%): bone marrow (3 %) and breast (8 % in women). The 20-year mortality was
higher in subjects with SE positivity than in those with SE negativity, considering the
overall mortality (80 % vs. 70%; p < 0.0001), cardiac mortality (31% vs. 27%; p <
0.02), cancer mortality (37% vs. 22%; p < 0.0001: see figure ). At multivariable anal-
ysis for cancer mortality SE positivity (hazard ratio [HR]: 1,50; 95% confidence interval
[Cl]: 1.16 to 1.93; p <0.02), was independent predictor of cancer mortality.
Conclusion: SE results predict overall mortality, cardiac death but also cancer death. This
might reflect common epidemiological and biological roots between atherosclerosis and
cancer, or the possibility of pro-cancer effects of treatment in ischemic heart disease.
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1ent of the agreement between instantaneous wave-free ratio (iFR) and
dobutamine stress echo in real world stable angina patients

K. Keramida'; V. Panoulas'; O. Boleti?; D. Flessas?; M. Petropoulou?; S. Loizos?;
P. Nihoyannopoulos'

"Imperial College Healthcare NHS Trust, Hammersmith Hospital, London, United
Kingdom; 2Hammersmith Hospital, London, United Kingdom

Introduction: instantaneous wave-free ratio (the iFR modality) is a novel method
used to assess the haemodynamic significance of coronary lesions without the need
to induce hyperaemia. Dobutamine stress echocardiography (DSE) is one of the main
non-invasive modalities used for the functional assessment of reversible ischemia in
patients with angina. We sought to investigate the correlation between DSE and iFR
in patients with stable coronary artery disease (CAD).

Methods: We studied 84 stable angina patients, who underwent DSE and subse-
quently diagnostic coronary angiogram with iFR. The optimal iFR cut-off value for pre-
dicting a positive DSE was estimated using receiver operator curve analysis (ROC
curve). Agreement was estimated using diagnostic accuracy, sensitivity, specificity,
positive predictive and negative predictive values.

Results: The mean age of the study population was 65.5+11.5 years and 35 (42.9%)
were females. In 59 (70.2%) the pressure wire study was performed in the LAD
whereas in 25 (29.8%) in the LCx or RCA territories.

The area under the curve for predicting positive DSE using iFR was 0.747, (p=0.001),
whereas the optimal cut-off was calculated at 0.9.Overall, the diagnostic accuracy
between iFR and DSE was 70.2% (59/84 patients). Sensitivity was 68.2%, specificity
71%, positive predictive value 45.5% and negative predictive value 86.3%.

When assessing the LAD territory alone, sensitivity improved at 77.8% whereas spe-
cificity declined to 65.9%. When assessing RCA or LCx territories, sensitivity was
only 25% with a specificity of 81%.

Overall there was suboptimal agreement with DSE (kappa 0.337, p<0.001), which
was marginally better when assessing the LAD territory (kappa 0.377, p=0.002).
There was no significant agreement when assessing non-LAD territories (kappa
0.054, p=0.785).

Conclusion: In patients referred for evaluation of stable CAD, there was a fair agree-
ment between DSE and iFR for assessing the LAD but suboptimal correlation for non-
LAD territories.

P1127
Impact of AVAproj on severity reclassification of LFLG AS with persistent area
- gradient discordance

J. Moura Ferreira; N. Moreira; R. Martins; MJ. Ferreira; M. Pego
Coimbra’s Hospital Center and University, Coimbra, Portugal

Dobutamine stress echocardiography (DSE) has emerged as a powerful, yet imper-
fect, diagnostic tool aiding in the distinction between patients with true severe aortic
stenosis (TS-AS) and those with pseudo-severe AS (PS-AS). However, in many
patients the aortic valve area — gradient discordance observed at rest may persist dur-
ing the DSE, precluding a definite conclusion about stenosis severity. The aim of the
present study is to characterize the hemodynamic behavior of low left ventricular ejec-
tion fraction low flow low gradient (LFLG) AS with persistence of valve area — gradient
discordance (P-AG-D) on DSE.

Methods: Retrospective observational study that included all patients with LFLG AS
(AVA < 1,0 cm2 and Vmax < 4 m/s or Gmean < 40 mmHg and LVEF < 50%)
referred for DSE evaluation between September/2011 and November/2015 at a single
institution. After completing the DSE, patients were further reclassified in terms of
severity of the stenosis into 3 groups, using the 2014 AHA/ACC Valvular Heart
Disease Guidelines criteria: 1) TS-AS: 2) P-AG-D and 3) PS-AS.

Results: 22 patients (15 men, median age 75) were included. 8 patients (5 men,
median age 73) were classified as TS-AS, 11 patients (7 men, median age 75) had P-
AG-D and only 3 patients (all men, median age 63) had PS-AS, according to 2014
AHA/ACC Guidelines. Patients with P-AG-D did not significantly differ from TS AS
patients in terms of basal flow rate (p= 0,840) or basal AVAi (p=0,310). However,
patients with P-AG-D achieved a lower peak flow rate [median 204 (173 — 240)] than
patients with TS [median 257 (236 — 316)], p= 0,007. Only 2 (18%) patients with P-
AG-D achieved criteria for contractile reserve. An additional 4 patients in this goup
had a A Flow > |15| %, enabling the calculation of the simplified projected aortic valve
area at 250 ml/s (AVAproj) in a total of 6 patients . Remarkably all these patients had
AVAproj < 1,0 cm2 sugestive of true severe stenosis.

Conclusion: The calculation of AVAproj permitted the reclassification of 55% of
patients with P-AG-D into the TS-AS category, even in patients without contractile
reserve.

P1128

The prognostic value of rest and exercise- induced B-lines in heart failure
patients

MC. Scali'; L. Cortigiani?; A. Simionuc'; M. Marzilii%; E. Picano*

'Azienda Ospedaliero-Universitaria Pisana, Cardio-Thoracic Department, Pisa, Italy;
28an Luca Hospital, Cardiology Division, Lucca, Italy; *University Hospital of Pisa,
Cardio-Thoracic Department, Pisa, Italy; “4Institute of Clinical Physiology, CNR,
Biomedicine Department, National Research Council, Pisa, Italy

Background. B-lines are a sign of extra-vascular lung water accumulation detected
by lung ultrasound (LUS) at rest and, even more, during stress. Whether they add
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prognostic value to a risk stratification with other established biomarker such as
plasma natriuretic peptides or cardiopulmonary testing in heart failure patients with
reduced ejection fraction (HF-REF) remains unknown.

Aim: To assess the relative prognostic value of exercise-induced B-lines, BNP and
cardiopulmonary testing in HF-REF.

Methods: We performed standard transthoracic and LUS evaluation at rest (as a part
of a standard TTE) and at peak semi-supine exercise stress echo (ESE) in 103
NYHA class I-lll HF patients (76 males; age 6412 years) with depressed left ventric-
ular ejection fraction (35+8%). B-lines were measured by scanning 28 intercostal
spaces on anterior chest, both at rest and peak stress. During admission, all patients
also underwent a venous sample for BNP assay and cardiopulmonary testing exer-
cise testing measuring peak oxygen uptake (VO2) normalized for body weight (mL O2
Kg -1 min -1) . All patients were followed-up for a median of 8 months (first quartile, 6;
third quartile, 11).

Results: The overall B-lines number increased from 5, 0- 10 (median, interquartile
range) to 12, 0-45 (peak stress, p<0.0001 vs. rest). Resting BNP values were 150,
73 — 411 pg/mL. Peak VO2 was 16.2+4.8. During follow-up, 37 events occurred: 10
cardiac deaths, 23 re-hospitalizations for acute heart failure, 4 nonfatal myocardial
infarctions. At multivariable analysis for all events, clinical status (age and gender),
BNP, peak VO2 and stress B-lines > 30 (best cut-off identified by receiver-operating
curve) were independent and significant predictors (see figure) of both cardiac death
(left panel) and all events (right panel).

Conclusion: B-lines are easy to obtain, frequent in HF patients and often increase
during ESE. Their prognostic value is independent and partially additive over estab-
lished prognostic predictors such as age and sex, cardiac natriuretic peptides and
peak oxygen consumption during cardiopulmonary testing.
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P1129
Stress-induced worsening of left ventricular diastolic function as a new marker
of myocardial ischemia: a retrospective observational study

E. Chammas'; M. Mansour?; M. Mansour?; W. Jaroudi'; W. Jaroudi'; A. Mroueh?;

A. Mroueh?; O. Hamoui'; O. Hamoui'; W. Hneine'; W. Hneine'; N. Khoury'; N. Khoury';
J. Abi Nassif'; J. Abi Nassif'

"Clemenceau Medical Center, Beirut, Lebanon; ?Lebanese University, Beirut,
Lebanon

Aims

Echocardiography has been the subject of interest in diagnosing diastolic dysfunction
(DD) and estimating left ventricular (LV) filling pressures. Our study is set to estimate
the correlation between the worsening of diastolic parameters and the evidence of
inducible ischemia during a stress exercise echocardiography in comparison with the
results of coronary computed tomographic angiogram (CCTA).

Methods and results

191 consecutive patients from the executive screening program were included.
Resting heart rate and blood pressure as well as demographic parameters were ana-
lyzed. Resting and stress echocardiogram were done followed by CCTA. Standard 2-
D and tissue Doppler imaging parameters were added and DD grading was also
applied at rest and exercise. Diastolic function worsening by > 1 grade was also
included for the analysis. Patients with worsening diastolic function had higher stress
LV filling pressures (E/e’ = 11.7 = 2.7 vs. E/e’ 8.0 + 2.0; P < 0.0001) and more E/e’
change > 25% (48% vs. 22%, P = 0.012). Nevertheless, patients who had worsening
of diastolic function by > 1 grade had abnormal stress echocardiogram. In addition,
patients who had worsening of diastolic function were more likely to have obstructive
coronary artery disease (CAD) on CCTA (23.8 % vs. 9.2%; P = 0.045). A change in
E/e’ > 25% (stress-rest) was highly associated with positive stress test and abnormal
CCTA result.

Conclusion: A change in E/e’ > 25% (stress-rest) and worsening of diastolic function
were not only highly associated with abnormal stress echocardiogram and positive
stress test but also with obstructive CAD when compared to CCTA results.

P1130
Prediction and management of stable angina in senior population

S. Cirkovic'; Z. Delic?; N. Boskovic®; I. Rakocevic®; V. Giga®; I. Nedeljkovic®;

J. Stepanovic®; B. Beleslin®; A. Djordjevic Dikic®

"General Hospital , Department of Cardiology, Pozarevac, Serbia; ?General Hospital,
Department of Cardiology, Vrbas, Serbia; *Clinical center of Serbia, Department of
Cardiology, Belgrade, Serbia

Background: Prevalence of cardiovascular disease is high in elderly population and
diagnostic accuracy of exercise testing is limited. Aim: The aim of our study was to
assess in the patients over 70 years old, with stable angina, feasibility of exercise
echocardiography (SEHO) and the management of coronary artery disease and sta-
ble angina according to the test results. Methods: Our study population included 202
patients (mean age 74,3*+3,5years, 66,8 % male), in whom we have performed
SEHO test on the treadmill (Bruce protocol). Test was positive if the new or worsening
of pre-existing wall motion abnormality appears. Patients were followed for revascula-
rization, myocardial infarction (M), hospitalization and cardiac death. Median follow-
up period was 28.5+ 20 months . Results: Test was feasible in 86,63 % of the
patients. SEHO test was positive in 37.6% patients. There were no statistical differ-
ence (p=ns) between SEHO positive and negative patients in regard to previous myo-
cardial infarction, CABG, diabetes mellitus, hypertension and hypercholesterolemia.
Events were present in 86,8% SEHO (+) and 45,2% SEHO (-) patients (p< 0.001). In
SEHO (+) patients, percutaneous coronary intervention was done in 33 (43.4% ver-
sus 19% in SEHO (-) group, p<0.001). Although more frequent in SEHO (+) group,
there was no statistical difference for myocardial infarction (5.3% vs. 1.6 %, p=ns),
CABG (15.8% vs. 0.8%, p=ns), cardiac death (6.6% vs. 5.6%, p=ns), and hospitaliza-
tion (14,5% vs. 17,5% p=ns), respectively. By multivariate analysis, most powerful
predictor for occurrence of events was SEHO result (OR 7.14, p=1,966, p<0.001),
and slow heart rate recovery (OR 3.31 f=1,197, p=0,013). In addition, by Kaplan-
Meier analysis event free time survival was 11.4 months in SEHO (+) group and 45.7
months in SEHO (-) group (p<0,001). Conclusion: SEHO test is feasible in senior
population. Positive SEHO test strongly influence further therapeutic strategy towards
more invasive, consequently minimizing risk of further hard events. Negative SEHO
test carries a good long term prognosis.

P1131
Risk assessment of coronary heart desease in men before revascularization of
non-coronary arteries

TV. Naiden; SJ. Bartosh-Zelenaya
Northwest state medical university by I.I. Mechnikov, Functional Diagnostic
Department, St. Petersburg, Russian Federation

Purpose: To evaluate the degree of coronary risk (CR) in male patients before surgi-
cal revascularization of non-coronary arteries (NCA).

Methods: In current study 64 patients with significant (over 50%) atherosclerotic
lesion of NCA (extracranial and/or abdominal aorta and lower limb arteries) and high
pre-test probability of coronary artery disease (CAD), according to clinical, laboratory
and instrumental examination, were included. The mean age of patients was 54+5,6
years. Exclusion criteria were chronic arterial insufficiency of the IV stage (by
Fontaine-Pokrovsky classification, 1979), arterial hypertension with systolic blood
pressure over 220 mm Hg and diastolic blood pressure over 130 mm Hg, history of
stroke or myocardial infarction at last 6 months, severe cardiac arrhythmias, acute
arterial and venous thrombosis, oncological and autoimmune diseases.

Risk assessment of cardiovascular events (cardiac death, myocardial infarction, MI)
was based on the results of non-invasive diagnostic tests in accordance to recom-
mendations of the ACCF/AHA (2012), using stress-echocardiography (stress-echo).
Then groups of high risk (risk of coronary death or Ml > 3% per year) and medium
risk (incidence of cardiovascular events - 1-3% per year), in accordance to current
guidelines (ESC/ESA, 2014), were formed for proceeding coronary angiography
(CAG).

Results. According to the data of stress-echo, group of high CR included 28 patients
(44%), group of middle CR - 23 patients (36%), whereas 13 men (20%) had low
degree of CR. During CAG (total number — 51 men, 80%), hemodynamically signifi-
cant stenosis (>50%) of one coronary artery (CA) was detected in 15 patients (23%),
two-vessel lesion- in 9 (14%) p, three-vessel desase was diagnosed in 23 men (
36%). Significant coronary artery lesion was absent in 4 patients (7%), according to
CAG. Comparability of data of stress-echo and CAG in detection of CA involvement
was present in 87% of cases in patients with one-vessel disease, in 89% of cases —
in two-vessels disease and 91% of cases in men with three-vessels disease.
Conclusions. Noninvasive assessment of coronary risk in men before vascular sur-
gery using stress-echo allowes to identify patients with high coronary risk in 80% of
cases. We would mention, that about 40% of cases in our group were patients with
multivessel CAD, which determines high coronary risk and should be considered while
planning surgery on the non-coronary arteries. In detecting of coronary artery involve-
ment the data of stress-echo were comparable with data of invasive angiography in
87-91% of cases.

Eur Heart J Cardiovasc Imaging Abstracts Supplement, December 2016
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TRANSESOPHAGEAL ECHOCARDIOGRAPHY

P1132
Relation of elevated C - reactive protien level to left atrial size and left atrial
thrombus in patients with valvular and non-valvular atrial fibrillation

GA. Abdel Razek; KK. Elkhashab; MM. Malwany
Fayoum University, cardiology, Fayoum, Egypt

Purpose: to detect the relation between (atrial fibrillation and elevated hs-CRP) and
evaluating the associations of it to left atrial diameter and presence of SEC or throm-
bus in different AF etiologies.

Methods: 40 patients with AF (20 had valvular AF and 20 had non valvular AF) and
20 control patients with sinus rhythm and no history of AF. All patients underwent
transthoracic and transesophageal echocardiography. hs-CRP level were detected.
Results: hs-CRP levels are remarkably higher in the AF groups in comparison with
control group. The mean hs-CRP in the valvular group was 9.9+2.7 mg/dl and in the
non valvular group 8.4+3.6 mg/dl with the control group the mean hs-CRP level was
3.4+2.5 mg/dl (p<0.001) and there was significant positive correlation (p-value
<0.05) between hs-CRP and left atrial diameter, which indicates increase in hs-CRP
level when increase in LAD among study groups. there is statistically significant differ-
ence with p-value <0.05 between different left atrial thrombus groups as regards to
hs-CRP level with high mean among patients had left atrial thrombus.

Conclusions: hs-CRP may be a prognostic factor for atrial fibrillation. hs-CRP and
left atrial diameter are independent risk factors for patients with atrial fibrillation.that
inflammation may involve the formation of thrombosis.

On behalf of: cardiology department.

Variable valvular AF non valvular AF control P-value sig.
(Mean=+SD) (Mean=SD) (Mean =SD)
Age (y) 39.5+14.4 57.8+16.8 51.8+16.5 0.002 S
Echo. findings
EF(%) 58.5+6.2 50.8+16 55.8+13.7 0.2 NS
LVED(cm) 5.3+0.65 5.7+.82 57+1.2 0.3 NS
LAD(cm) 5.5+0.67 4.4+0.42 4.1+0.48 0.001 HS
CRP
hs-CRP 9.9+2.7 8.4+3.6 3.4x25 0.001 HS
LA thrombus hs-CRP P-value Sig.
Mean SD
no(n=54) 70% 6.8 4.1 0.01 S
yes(n=6) 30% 1 0.36
P1133

Transesophageal echocardiographic assessment of left atrial appendage
function as a cardioembolic source in atrial fibrillation

EMAN Hafez Mohamed; HANAA Mohamed Fereig; OLA Abd Elazeez Hasan
Al-Azhar University, Cardiology, Cairo, Egypt

Background: Atrial fibrillation (AF) a common arrhythmia encountered in clinical prac-
tice. Left atrial appendage (LAA) dysfunction leads to thrombus formation resulting in
potentially devastating embolic complications.We aimed to study the role of transeso-
phageal echocardiography (TEE) in assessment of left atrial appendage function as a
cardioembolic source in atrial fibrillation via measures of LAA Doppler flow velocities
and tissue Doppler velocities.

Methods: The study comprised 59 patients (pts) referred for TEE. Cases included 30
pts (group 1) having non valvular AF & 29 age-matched pts (group Il) having sinus
rhythm(SR). Group | included 5 AF pts with stroke (Group IA) and 25 AF pts without
stroke (group IB). Group Il included 10 SR pts with stroke (group Il A) and 19 SR pts
without stroke (group Il B). Patients undergone clinical evaluation and transthoracic
echocardiography followed by multiplane TEE examination of LAA for evaluation of
LAA ejection fraction (LAA EF), presence and grading of spontaneous echo-contrast
(SEC) and/or LAA thrombus. Flow velocity measures included LAA emptying and fill-
ing velocities (LAA-E & LAA-F). Tissue Doppler measures obtained from offline analy-
sis and included LAA contraction velocities during early and late diastole (LAAcv1 &
LAAcv2) and LAA relaxation velocity (LAA rv) during systole.

Results: Stroke AF Patients (group IA) had significantly lower LAAcv2(p=0.01) com-
pared to non-stroke AF pts (group IB). There weren't significant difference between
group IA & group IB in respect to other tested parameters. Stroke SR Patients (group
11A) had significantly lower LAA-E and LAA rv (p=0.01 & 0.02 respectively) compared
to non-stroke SR pts (group 1IB). Group IA showed significant reduction of LAA EF,
LAA-E, LAA-F and LAAcv2 compared to group IIA (table 1). Cardioembolic stroke
presence was positively associated with the presence of SEC (p=0.02). There was
negative correlation between SEC grade and LAAcv2(r=0.618 & p<0.001).
Conclusion: Transesophageal echocardiography is mandatory for assessment of
LAA function in suspected cardioembolic stroke patients. Evaluation of LAA by flow
velocity & tissue velocity imaging should be considered in the routine work-up of
stroke patients whatever in sinus rhythm or in atrial fibrillation.

Eur Heart J Cardiovasc Imaging Abstracts Supplement, December 2016

Variable Group IA Group IIA P value
LAA EF (%) 48.4+7.3 76.5+11.9 0.00
LAA-E (cm/s) 26.9+7.8 52.7+17.4 0.00
LAA-F (cm/s) 27.9+13.3 45.9+13.1 0.04
LAAcv2 (cm/s) 3.50x1.2 5.9+1.3 0.01

table 1:Comparison between G IA&G IIA of LAA measures.

P1134
Correlations of three-dimensional mitral valve geometry with chronic ischemic
mitral regurgitation severity in compliance with tethering phenotypes

A. Andrianova; MA. Saidova; MN. Bolotova; SV. Dobrovolskaya; MI. Makeev
Russian Cardiology Research and Production Center, Moscow, Russian Federation

Introduction: Asymmetric thetering phenotype is associated with unfavourable out-
comes in patients with chronic ischemic mitral regurgitation (MR).

Purpose: to analyze the correlations between three-dimensional (3D) mitral valve
(MV) geometry parameters and MR severity, left ventricular (LV) remodelling in
patients with asymmetric and symmetric phenotypes of chronic ischemic MR.
Methods: 43 patients (26 men and 17 women) with moderate (n=22; mean age
63.0x7.2 years) and severe (n=21; mean age 66.3+10.6 years) MR were underwent
3D transesophageal echocardiography (TEE), 2D transthoracic (TTE) and 2D TEE.
Non-parametric Kruskal-Wallis test (k-w) and Pearson correlation were used for statis-
tical analysis.

Results: Asymmetric tethering phenotype was identified in 21 patients and symmetric
phenotype in 22 patients. In asymmetric tethering 3D Tenting Area (TA) was higher
(2.5+1.1 cm®) in comparison with symmetric one (2.0+0.3 cm; k-w: 3°=3.6; p<0.05),
and Tenting Volume (TV) to the contrary was lower (4.0+1.5 cm® versus 4,6+1,4
cm?; k-w: ¥?=3.2; p<0.05; among them in severe asymmetric — 4.6+1.8 cm® versus
5.5+2.4 cm?; k-w: x°=2.8; p<0.05, respectively).

In asymmetric MR regurgitant Volume ([RVol], 97.4+62.2 ml versus 75.2+27.0; k-w:
¥2=3.4; p<0.05), TA in apical 4-chamber view (2.2+0.5 cm? versus 2.0+0.5 cm?; k-
w: x?=3.2; p<0.05) and apical displacement of the posteromedial papillary muscle
(IAD PMPM], 5.3+0.7 cm versus 5.0+0.8 cm; k-w: °=3.4; p<0.05) were higher than
in symmetric MR.

In symmetric phenotype 3D TV, TA and Tenting Height (TH) correlated with the MR
severity, interpapillary distance (IPD) and LV end-systolic dimension (r=0.7;
p<0.004). 3D Posterolateral Angle (PLA) had associations neither with 3D TV, TA,
TH, nor with MR severity. The rate and degree of correlations between 3D and 2D
parameters in asymmetric MR were lower in comparison with symmetric MR with
exception of 3D TV which had multiple correlations with 2D parameters of MR severity
and AD PMPM. As opposed to the symmetric in the asymmetric MR 3D PLA had pos-
itive correlations with 3D TV (r=0.7; p<0.001), MR severity (EROA: r=0.6; p=0,004;
RVol: r=0.5; p=0.02) and AD PMPM (r=0.5; p=0.01). 2D PLA correlated with 3D
PLA (r=0.9; p<0.001) and other parameters of 3D MV geometry.

Conclusion(s): In asymmetric MR phenotype the inverse correlation of TH and TA is
revealed, which reflects the loss of the MV saddle-shape. 3D MV geometry has strong
multiple correlations with 2D TEE and 2D TTE values. 3D MV parameters are associ-
ated with the MR severity. 3D TV has the maximum number of correlations with quan-
titative criteria of MR severity, 2D MV geometry and LV remodelling. 3D TV is associ-
ated with MR severity regardless of the thetering phenotype whereas the association
of other 3D/2D MV geometry parameters with MR severity depends on the thetering
phenotype. In asymmetric MR posterior leaflet angle and thetering of MV posterior
leaflet are correlated with MR severity.

P1135
Aortic root physiology in patients with aortic valvulopathy

1. Boretti; C. Fernandez-Golfin Loban; E. Casas Rojo; A. Gonzalez Gomez; D. Del Val;
B. Berlot; A. Garcia Martin; R. Hinojar Baides; JJ. Jimenez Nacher; JL. Moya Mur;

A. Megias; JL. Zamorano Gomez

University Hospital Ramon y Cajal de Madrid, Cardiology, Madrid, Spain

Introduction: Some groups studied the anatomy of aortic annulus in patients with
aortic stenosis (AS) undergoing transcatheter aortic valve implantation (TAVI).
However there are few studies focused on pulsatile changes of the entire structure
during cardiac cycle, many of these done only in aortic stenosis with computed
tomography (CT).

Purpose: Aim of our study was to evaluate dynamic changes of aortic annulus, sinus
of Valsalva (SoV) and sinotubular junction (STJ) in patients with aortic stenosis and
aortic regurgitation, compared with patients without aortic valvulopathy, using an auto-
mated software that detects and tracks aortic root components during cardiac cycle,
on three-dimensional (3D) transesophageal echocardiography (TOE) images.
Methods: We analyzed three groups of patients with severe aortic stenosis (Group 1,
N=86), with at least moderate aortic regurgitation (AR) (Group 2, N=37) and without
aortic valvulopathy (Group 3, N=31), referred to our centre for a transesophageal
echocardiogram. 3D images were processed by a software that automatically detects
and tracks all components of aortic root during the cardiac cycle. We selected for our
study the maximum and the minimum value of aortic annulus area and perimeter,
sinus of Valsalva and sinotubular junction area. Of each one we calculated its
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fractional change, by resting the minimum value to the maximum, dividing for the
maximum and expressing the result in percentage.

Results: A total of 154 patients (mean age 73+15 years; 54% male gender) were
included. Fractional area change (FAC) and fractional perimeter change (FPC) of the
annulus were significantly lower in patients with aortic stenosis (Table 1) without dif-
ferences between groups 2 and 3. Fractional area change of sinus of Valsalva (FAC
SoV) was significantly higher in patients with aortic regurgitation versus group 1 and
3. We didn’t find significant differences in FAC of sinotubular junction (FAC STJ).
Conclusions: Our results demonstrate that normal aortic annulus phisiology is
altered in patients with aortic stenosis, with reduction of dynamic parameters. On the
other hand, in patients with aortic regurgitation sinus of Valsalva show higher sisto-
diastolic excursions.

Table 1
AS AR Controles p
FAC 15,84+4,09 25,89+9,06 24,72+6,03 0,000
FPC 9,32+3,34 14,64+6,33 13,19+£3,78 0,000
FAC SoV 15,14+5,36 18,75+9,67 15,37+8,10 0,035
FAC STJ 20,63+9,29 21,26+8,30 18,33+9,08 0,369
TISSUE DOPPLER AND SPECKLE TRACKING

P1136

Comparison of layer-specific strain to other contemporary deformation
parameters for coronary artery disease prediction in patients with non-ST-
segment elevation acute coronary syndrome

G. Murat; T. Cognet; S. Mejean; L. Bocquillon; F. Bouisset; M. Elbaz; M. Galinier;
D. Carrie; O. Lairez; M. Gautier

Toulouse Rangueil University Hospital (CHU), Cardiology Federation, Toulouse,
France

Objective. To compare diagnostic impact of layer-specific speckle tracking echocar-
diography to contemporary deformation parameters for prediction of significant coro-
nary artery disease (CAD) in patients with non-ST-segment elevation acute coronary
syndrome (NSTE-ACS).

Background. Strain analysis is a recent tool allowing assessment of 3 myocardial
layers.

Methods. 307 consecutive patients admitted for NSTE-ACS were prospectively
assessed in a single coronary center. Patients were excluded if they had a history of
myocardial infarction, or any heart disease. Trans-thoracic echocardiography (TTE)
was performed before endovascular treatment and within 72 hours after chest pain.
An endocardial, epicardial and a transmural value of global longitudinal strain (GLS)
were obtained from 2D speckle tracking acquisition. For each coronary artery, a longi-
tudinal territorial strain (TLS) was calculated, based on the perfusion of the 17 seg-
ments of the myocardium.

Results. Between November 2014 and May 2015, 97 patients were included. 76
(78.3%) had significant CAD. Each value of endocardial (-19.8 = 3.2 % vs. -22.1 =
2.8%; p = 0.09), epicardial (-15.1 = 2.4% vs. -16.9 = 2.5%; p = 0.008) and transmu-
ral longitudinal strain (-17.0 = 2.8% vs. -19.0 = 2.8; p = 0.006) was significantly
altered in CAD group. The same results were observed for circumferential strain.
Receiver-operating characteristic (ROC) curves demonstrate that GLS had the best
echocardiographic AUC for diagnosis of CAD (0.70). Specific ROC TLS analysis for
CAD detection of each artery showed excellent AUC at 0.85 for circumflex and 0.75
for right coronary artery. GLS, average strain of basal segments and TLS were also
predictive of mutli-vessel CAD (AUC 0.64, 0.68 and 0.66 respectively).

Conclusion. Multi-layer strain wasn’t more accurate than global strain to identify CAD
in patients admitted for first episode of NSTE-ACS. GLS was better than 2D and 3D
LVEF, or WMSI to predict significant CAD.

Echocardiographic measures.

CAD (n=76) No CAD (n =21) p value
LVEF, % 58.8 = 6.1 59.1 +5.6 0.838
Wall Motion Score Index 1.09 (1.00-1.18) 1.00 (1.00-1.12) 0.135
GLS, % -17.0+ 28 -19.0 + 2.8 0.006
Endocardial GLS, % -19.8 £ 3.2 -221 +33 0.009
Epicardial GLS, % -156.1 =24 -16.9 =25 0.008
Worst TLS, % -13.4 = 3.8 -15.6 = 3.7 0.019

Values are mean=SD, n (%), median (interquartile range). GLS = global longitudinal strain;
LVEDVi = left ventricular end-diastolic volume index; LVEF = left ventricular ejection fraction;
TLS = territorial longitudinal strain.
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P1137
Machine-learning based diagnosis of heart failure with preserved ejection
fraction: how much do we agree with the guidelines?

S. Sanchez-Martinez'; N. Duchateau?; T. Erdei®; G. Kunszt*; A. Degiovanni®;

E. Carluccio®; AG. Fraser®; G. Piella’; BH. Bijnens'

"University Pompeu Fabra, DTIC, Barcelona, Spain; “Inria, Asclepios research proj-
ect, Sophia-Antipolis, France; *Cardiff University, Wales Heart Research Institute,
Cardiff, United Kingdom; “Oslo University Hospital, Department of cardiology, Oslo,
Norway; ®University of Eastern Piedmont, Department of cardiology, Novara, ltaly;
SUniversity of Perugia, Perugia, Italy

Purpose: Current diagnosis of heart failure with preserved ejection fraction (HFPEF)
is suboptimal since it oversimplifies abnormalities by only considering "simple" key
markers of disease. We investigate whether a comprehensive analysis of multiple
myocardial velocity profiles, acquired during a stress echocardiography protocol, can
identify characteristic patterns of cardiac (dys-)function and aid in better staging of
HFPEF patients.

Methods: Velocity profiles were extracted at the basal septum and lateral wall of the
left ventricle from rest and exercise tissue Doppler acquisitions. The population con-
sisted of 33 healthy subjects (67+4 years) and 72 HFPEF (72+6 years, diagnosed
with the current guidelines). Each cardiac phase was identified and used to temporally
align the velocity profiles. An unsupervised machine learning algorithm (multiple ker-
nel learning) was used to fuse the heterogeneous input data and to reduce their com-
plexity. Agglomerative hierarchical clustering was performed on this set to identify dif-
ferent groupings within the population and position each subject with regard to all the
others according to their similarity.

Results: The identified groups substantially differed for the parameters classically
used for diagnosis (E/e’ ratio and 6MWT: p<0.03; NT-proBNP: p=0.052) and corre-
lated with the clinical diagnosis (sens=88.9%, spec=54.6%). The probability of mem-
bership to each group revealed a healthy and a HFPEF region (sens=92.9%,
spec=87.5%) and a transition zone where most of the "conflictive" diagnosis cases
were lying (figure).

Conclusion: Our method reduced the complexity of myocardial motion descriptors
towards a representation where patients can be staged into clinically-relevant regions.
The transition zone suggested "conflictive" cases where so called healthy subjects
showed hypertensive remodeling, which may evolve into HFPEF and need closer fol-
low up.

Funding Acknowledgements: EU FP7 VP2HF (no 611823), EU FP7 MEDIA (no
261409), Spanish Ministry of Economy and Competitiveness (TIN2012-35874), “La
Caixa” banking foundation.
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P1138
Cardiac shear wave velocity in healthy individuals

M. Strachinaru'; ML. Geleijnse'; JG. Bosch?; N. De Jong?; AFW Van Der Steen?;
BM. Van Dalen'; HJ. Vos®

'Erasmus Medical Center, Cardiology, Rotterdam, Netherlands; Erasmus Medical
Center, Biomedical Engineering, Rotterdam, Netherlands

Background: The closure of the valves generates shear waves in the heart walls.
The propagation velocity of shear waves relates to stiffness. This could potentially be
used to estimate the stiffness of the myocardium, with huge potential implications in
pathologies characterized by a deterioration of the diastolic properties of the left ven-
tricle. In an earlier phantom study we already validated shear wave tracking with a
clinical ultrasound system in cardiac mode.

Purpose: In this study we aimed to measure the shear waves velocity in normal
individuals.

Methods: 12 healthy volunteers, mean age=37+10, 33% females, were investigated
using a clinical scanner (Philips iE33), equipped with a S5-1 probe, using a clinical tis-
sue Doppler (TDI) application. ECG and phonocardiogram (PCG) were synchronously
recorded. We achieved a TDI frame rate of >500Hz by carefully tuning normal sys-
tem settings. Data were processed offline in Philips Qlab 8 to extract tissue velocity
along a virtual M-mode line in the basal third of the interventricular septum, in para-
sternal long axis view. This tissue velocity showed a propagating wave pattern after
closure of the valves. The slope of the wave front velocity in a space-time panel was
measured to obtain the shear wave propagation velocity. The velocity of the shear
waves induced by the closure of the mitral valve (1st heart sound) and aortic valve
(2nd heart sound) was averaged over 4 heartbeats for every subject.

Results: Shear waves were visible after each closure of the heart valves, synchro-
nous to the heart sounds. The figure shows one heart cycle of a subject, with the
mean velocity along a virtual M-mode line in the upper panel, synchronous to the
ECG signal (green line) and phonocardiogram (yellow line) in the lower panel. The
slope of the shear waves is marked with dotted lines and the onset of the heart
sounds with white lines. In our healthy volunteer group the mean velocity of the shear
wave induced by mitral valve closure was 4.8=0.7m/s, standard error of 0.14 m/s.
The mean velocity after aortic valve closure was 3.4=0.5m/s, standard error of 0.09
m/s. We consistently found that for any subject the velocity after mitral valve closure
was higher than after aortic valve closure.

Conclusion: The velocity of the shear waves generated by the closure of the heart
valves can be measured in normal individuals using a clinical TDI application. The
shear wave induced after mitral valve closure was consistently faster than after aortic
valve closure.
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Do still we need E/E prime ratio in predicting left ventricular filling pressures in
heart failure with reduced ejection fraction?

G. Romano'; S. Magro?; C. Mina'"; G. Novo?; S. Dell'oglio®; C. Falletta’; G. Di Gesaro';
F. Clemenza'; D. Bellavia'

"Mediterranean Institute for Transplantation and High Specialization Therapies
(IsMeTT), Palermo, Italy; 2University Hospital Paolo Giaccone, Palermo, Italy

The recommended indexes to estimate left ventricular filing pressure (LVFP) in
patients with reduced ejection fraction (HFrEF) have significant limitations, specifically
in some cardiac disorders such as abnormal cardiac structure, valve disease, atrial
arrhythmias and cardiac devices which modify the relationship between indices of dia-
stolic function and LVFP.

Aims. To test additional role of 2 dimensional speckle tracking strain in association
with traditional 2-D and standard Doppler echocardiographic parameters in assessing
LVFP in a population of unselected patients with HFrEF, seen in the real life setting
and referred to right heart catheterization.

Methods and Results. twenty-three unselected HFrEF patients referred to right heart
catheterization were enrolled, and a trans-thoracic echocardiogram was performed
the same day.

Among standard indices of diastolic dysfunction: left atrial volume and early mitral
inflow velocity (E) wave velocity had a significant correlation with pulmonary capillary
wedge pressure (PCWP) and mean pulmonary artery pressure (mPAP). The ratio of
E to peak atrial longitudinal strain (PALS), the ratio of (E) to global diastolic strain rate
(E’sr) and the ratio of peak diastolic (D) pulmonary vein flow to PALS outperformed
the ratio of E to early diastolic mitral annular velocity (E’) in predicting both PCWP
and mPAP (table).

Conclusions. In unselected patients with HFrEF the E/PALS, D/PALS and E/E’sr were
useful parameter and were stronger than E/E’ ratio in predicting PCWP and mPAP.

Eur Heart J Cardiovasc Imaging Abstracts Supplement, December 2016

HF with Reduced EF (n=23)
Correlation Coeff. (p-valug)

Variables Mean £ 50 Pulm. Capill, Wedge Press. mean Pulm. Ant. Pressure
Age 517441383 -0.035 (0.885) 0.076 (0. 758)
B #6.6324.26 0.264(0.275) 0.344(0.163)
NT - pro Brain Natriuretic Peptide (pg/ml)  2047.35% 166035 0522 (0.026) 0.448 (0.071)
Pulm, Capillary Wedge Pressura (mmHg) 17.629.7 1{«0.001) 0.55 (< 0.001)
Mean Pulmonary Artery Pressure (mmHg) 21641272 0,95 (< 0,001) 1{=0.001)
Lv - Ejection Fraction (%) 7.7%6 -0.15 (0.575) <0.138 (0.616)
LW - End Diastolic Volume Index (mL/em2) 129.38259.49 0184 (0.438) 0.202 (0.407)
Left Atrial Volume (mL) 1204 45.06 0.704 (0.001) 0.722 (0.001)
E Wave Velocity (mt/sec) 0.86£0.29 0.744 (< 0,000) 0618 (0.005)
AwWave Velosty (mt/sec) 0.5£0.75 -0.246 (0.195) -0.328 (0.231)
E/faRatio 2.48£1.85 0.592 (0.008) 0.537(0.022)
E/E Ratio 715121411 0617 (0.004) 0.565 (0.0132)
Lv Global Systolic Strain (%) -8.3145.96 -0.005 (0.985) 0.045(0.872)
LV Global Early Diastolic Strain Rate (%/sec) 0.720.21 -0.328 (0.202) <0341 (0.2)
LW Global Late Diastolic Strain Rate (%,/sec) 0.52£0.24 -0.759 (0.202) -0.242 (0.346)
Left Atrium Strain (Conduit Phase, QRS Sync) 40443.22 -0.625 (0.04) -0.675 (0.04)
Paak Atrisl Longitudinal Strain (QRS synch) 10.37£7.23 -0.566 (0.051) -0,609 (0.047)
E/E' LV Global Strain Rate Ratio 124057 0686 (0.001) 0.617 (0.005)
E /LA Conduit syst. Strain 0.4520.55 0,45 (0.03) 0.48 (0.06)
E/PALS 0.12£0.1 0.70(0.001) 0.746 (< 0.001)
Pulm. Veins D Wave Vel /PaLs 0.09£0.07 0.69 (0.001) 0.73 (0.001)
Systolic Ly Torsion (deg) 5785719 0022 (0.927) -0.972 (0.428)
De-Torsion Rate Early Diastole {deg/sec) -48.03 +34.73 0.161 (0.503) 0.23{0.358)
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P1140
Evaluation of myocardial dysfunction in children with Beta Thalassemia major

AA. Tantawy; N. Habeeb; NHK EI Sherif; AE. Abdelhamid
Ain Shams University, Pediatric cardiology, Cairo, Egypt

Background: The new parameters of cardiac function, derived from two-dimensional
speckle-tracking echocardiography could be useful for an early diagnosis of cardiac
involvement in patients with thalassemia major. Aim: to assess the effect of iron load
on the myocardium in beta Thalassemia using speckle tracking echocardiography in
reference to T2 star cardiac MRI, and to correlated those parameters with the efficacy
of iron chelation and other risk factors.

Methods: Thirty transfusion dependent B-TM patients were recruited. A detailed med-
ical history was gathered from the medical records. Laboratory investigations (CBC,
liver function tests, markers of hemolysis) were collected and the mean serum ferritin
in last 2years was calculated. Echocardiography (m-mode and Speckle Tracking) and
Holter monitoring were done to all patients, while MRI T2* was performed for patients
with abnormal speckle echocardiography.

Results: Cardiac affection by speckle tracking (longitudinal strain < 11%) was found
in 33.3% of BTM patients. There were no significant differences between BTM
patients with mean serum ferritin >2500 pg/L and those with serum ferritin <2500 pg/
L as regard M mode echocardiographic parameters. Patients with mean serum ferritin
> 2500 ng/mL in the last 2 years prior evaluation showed a significantly lower global
longitudinal strain (GLPSLAX) (p=0.043) which was significantly negative correlation
with the mean serum ferritin (p=.002). There were no significant differences between
both splenectomized and non splenectomized patients nor between patients on mono
and combined chelation therapy as regard echocardiographic data. When evaluating
the cardiac MRIT2* of the 10 patients with decreased GLPSLAX, 9 out of 10 patients
had low cardiac MRIT2* less than 20 ms and 3 out of 10 patients had low ejection
fraction below 60 % .

Conclusion: decreased GLPSLAX with a significant negative correlation with mean
serum ferritin; was observed among BTM patients. CMRIT2* technique is still consid-
ered the reference standard in myocardial iron overload, yet speckle tracking echo
techniques might be considered as an alternative effective method to detect early
myocardial disease before evident systolic dysfunction.

P1141

Association of left ventricular size and septal mechanics with right ventricular
function and transplant-free survival in infants with hypoplastic left heart
syndrome

D. Forsha'; L. Li%; N. Joseph?; S. Kutty?; MK. Freidberg®

"University of Missouri - Kansas City, Mercy Children’s Hospital Cardiology, Kansas
City, United States of America; 2University of Nebraska Medical Center, Pediatric
Cardiology, Omaha, United States of America; °Hospital for Sick Children, Cardiology,
Toronto, Canada

Background: In hypoplastic left heart syndrome (HLHS), RV dysfunction is associ-
ated with poor outcomes. However, the interaction between RV dysfunction and the
varying size of the hypoplastic LV has been controversial.

Purpose: To study the impact of septal mechanics and LV-RV interaction on RV
function and clinical outcomes in infants with HLHS.

Methods: Twenty newborns (0-7 days) with HLHS had pre-Norwood echocardio-
grams prospectively protocoled for strain analysis of the apical 4-chamber view. RV
longitudinal peak systolic strain (LPSS) was measured in six septal/RV segments
(non-tracking segments were excluded). LV size was classified as diminutive (LV
length < 8mm) or moderately hypoplastic (LV length 8-24mm). The LV of the moder-
ately hypoplastic group extended at least through the basal septal segment and into
the mid septal segment. Clinical outcome was reported as alive vs death or trans-
plant (D-TP). Continuous measures are reported as mean =+ standard deviation.
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Groups were compared with an unpaired Student or Fischer's Exact T-test, p<0.05
considered significant.

Results: Global RV LPSS for the group was normal (-18.7 +/- 4.2%), but basal septal
segmental strain was moderate-severely reduced (-8.2 +/- 7.1%). Infants with a
diminutive LV (7/20, 35%) vs a moderately hypoplastic LV (13/20, 65%) did not have
significantly global RV LPSS (-18.4 = 2.6% vs -18.8 *= 3.2%; p=0.83). However,
basal septal strain was diminished in the moderately hypoplastic LV group vs the
diminutive LV group (-14.7 = 3.3% vs -4.4 = 6.0%; p<0.005). There was with early
termination of peak contraction in about half (7/13) of the moderately hypoplastic
group (see figure). For clinical outcomes, there was no D-TP in the diminutive LV
group (0/7), but D-TP was present in 6/13 infants with a moderately hypoplastic LV
(p=0.05). In those with poor outcomes, death (4/6, 66%) or transplant (2/6, 33%)
occurred between Norwood and Fontan. The most significant basal septal dysfunc-
tion (LPSS < -3%) was present in 5/6 of the moderate LV size group with poor out-
comes, and in 3/7 of the moderate LV group with good outcome.

Conclusions: In these infants with HLHS studied prior to Norwood, septal contractility
was diminished in those with a moderately sized LV despite overall good global RV
systolic function. This diminished septal contractility and abnormal septal mechanics
may be associated with poor outcomes (D-TP).

Funding Acknowledgements: The primary author is supported by a Medtronic
research grant.
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P1142
Predictive value of speckle tracking of chronic rejection in middle-aged heart
transplant patients

R. Pavasini'; C. Cirillo; 1. Mordi®; J. Grapsa*; N. Tzemos®

"University Hospital of Ferrara, UO Cardiologia, Ferrara, Italy; > AO dei Colli-Monaldi
Hospital, Cardiology Department, Naples, ltaly; °Cardiovascular Research Centre of
Glasgow, Glasgow, United Kingdom; *Imperial College London, Cardiovascular
Sciences, London, United Kingdom

Background and Aim: speckle tracking echocardiography (STE) is highly sensitive
technique for evaluating early ventricular systolic and diastolic dysfunction. Abnormal
rest STE parameters are related to acute rejection in recipients of heart transplanta-
tion. The aim of this study is to assess whether rest and stress STE parameters pre-
dict chronic rejection in a cohort of middle-aged heart transplant patients.

Methods: Inclusion criteria: patients older than 40 years old with a graft at least 12
months old. Exclusion criteria: previous diagnosis of rejection. All patients underwent
stress/rest transthoracic echocardiogram followed by myocardial biopsy after a mean
of 14 days. The following echocardiogram parameters were recorded: end-diastolic
volume (EDV), end-systolic volume (ESV) stroke volume (SV), ejection fraction (EF),
global longitudinal strain (GLS), global circumferential strain (GCS), radial strain (RS),
twist and torsion.

Results: 52 consecutive patients with orthotopic cardiac transplantation were enrolled in
the study. Mean age was 59 (+ 9) years and 21% were male. There were no statisti-
cally significant differences in cardiovascular therapy among enrolled patients. Twenty-
one patients showed signs of chronic rejection at myocardial biopsy. Patients were
stratified according to presence/absence of rejection. Statistical analysis showed no
significant difference in Rest echocardiogram parameters apart from ESV (p=0.038). By
contrast, rejections patients presented lower EF and RS (both p<0.001) and lower GLS
and GCS (p=0.03 and p<0.0001 respectively) at stress echocardiography. Logistic

regression showed that stress GLS and GCS were predictors of rejection (OR 3.43,
95% Cl 1.48-7.94 and 1.47, 95% CI 1.03-2.09, respectively).

Conclusion: Reduced GCS GLS predict chronic rejection in middle-aged heart trans-
plant patients. These preliminary findings need to be confirmed on a larger scale.

P1143
Determinants of the left atrial stiffness in systemic sclerosis

A. Porpaczy'; A. Nogradi'; M. Strenner'; T. Minier; L. Czirjak?; A. Komocsi'; R. Faludi'
"University of Pecs, Heart Institute, Pecs, Hungary; University of Pecs, Department
of Rheumatology and Immunology, Pecs, Hungary

Systemic sclerosis (SSc) is a connective tissue disease characterized by vasculop-
athy and progressive fibrosis of the skin and certain internal organs. Subclinical myo-
cardial involvement is common in SSc, and is associated with poor prognosis. Less is
known, however, about the left atrial (LA) mechanics in this disease. Tissue Doppler
imaging and 2D speckle tracking based LA stiffness has been reported as a promis-
ing, non-invasive marker of the atrial structural remodeling. Our aim was to investigate
the LA stiffness in SSc patients in comparison to healthy volunteers.
Echocardiographic determinants of the LA stiffness were also investigated.

Patients, methods: 72 SSc patients (age: 57+11 years, 66 female, 33 limited cutane-
ous form) were investigated. Their results were compared with the parameters of 30
gender- and age-matching healthy volunteers. Patients with pulmonary arterial hyper-
tension, atrial fibrillation, reduced LV ejection fraction (< 55%) or significant left sided
valvular disease were excluded. LV ejection fraction was measured by biplane
Simpson’s method. LV mass was calculated according to the Devereux formula and
indexed for body surface area (LVM index). The following Doppler data were col-
lected: mitral E and A, mitral annular myocardial systolic (S), early- (¢’) and late- (a’)
diastolic velocities at the lateral and septal mitral annulus. Lateral and septal myocar-
dial velocities were averaged. E/A and E/e’ ratios were calculated. Non-foreshortened,
LA-focused apical four- and two-chamber view loops were stored digitally for further
off-line analysis. LA reservoir strain was measured with a special software by a single
investigator. LA stiffness was calculated as ratio of E/e’ to LA reservoir strain.
Maximal LA volume was measured with the same software and indexed for body sur-
face area (Vmax index).

Results: In SSc patients significantly higher LA stiffness values were found compared
to healthy persons (0.24+0.12 vs. 0.15%0.04, p=0.000). LA stiffness showed signifi-
cant correlation with the grade of the mitral regurgitation (r=0.601; p=0.000), LV
mass index (r=0.398; p=0.001), mitral annular €’(r=-0.633; p=0.000), mitral E/e’
(r=0.872; p=0.000), mitral annular S (r=-0.505; p=0.000) and with LA Vmax index
(r=0.608; p=0.000). In stepwise multiple linear regression analysis E/e’, mitral annular
S and LA Vmax index became independent predictors of LA stiffness (multiple r =
0.911; p=0.000; F = 108.911).

Conclusion: LA stiffness is significantly elevated in SSc patients compared with
matched controls. Our data suggest that in this disease the main determinants of the
LA stiffness are LV filling pressure, LV longitudinal systolic function and the maximal
LA volume.
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Could right atrial peak global longitudinal strain be useful in assessment of
right heart function in pulmonary arterial hypertension?

M. Kaznica-Wiatr; M. Nowacka; G. Kopec; M. Waligora; M. Olszowska; P. Podolec
Department of Cardiac and Vascular Diseses, John Paul Il Hospital, Krakow, Poland

Dysfunction of the right atrium (RA) is one of the most important predictive factors in
pulmonary hypertension (PH) . Novel echocardiographic parameter - peak right atrial
global longitudinal strain (RAGLS) derived from 2D speckle-tracking echocardiogra-
phy can be useful in assessment of RA function.

The aim of the study was to assess correlation between peak RAGLS with conven-
tional echocardiographic parameters: right ventricular systolic pressure (RVSP),
acceleration time (AcT), S*velocity of the right ventricular free wall, tricuspid annulus
plane systolic excursion (TAPSE), right ventricular peak global longitudinal systolic

Eur Heart J Cardiovasc Imaging Abstracts Supplement, December 2016
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strain (RVGLS) and area of RA. Also correlation between peak RAGLS and NT-
proBNP was examined.

Material and methods: 25 patients in the mean age 56 + 16,18 years (23 women, 2
men) were enrolled into the study. In 5 patients IPAH, in 5 patients pulmonary arterial
hypertension due to congenital heart defects, in 13 patients pulmonary hypertension
due to connective tissue disease and in 2 chronic thromboembolic PH were diag-
nosed. In all patients echocardiography was performed to assess right ventricular and
right atrial function. Echocardiography was performed with Philips EPIQ7 ultrasound
system. The peak RAGLS and peak RVGLS were analysed by 2D-STE. In all patients
NT-proBNP level was examined.

Results: In all patients parameters describing right heart function were
impaired: RVSP 100,37+28,00 mmHg, AcT 75,15 +13,64 ms, S‘ velocity 11,12 =
3,4 cm/s, RA area 30, 97 * 9,2 cm2, TAPSE 16,13 *=- 5,6 mm. RVLGS in the cohort
of patients with PH was -12,55 *=-4,75 and RAGLS was 18,16 = 9,03. Mean NT-
proBNP level was 2666, 66 + 2177,33 pg/ml. Strong correlation between peak sys-
tolic RAGLS and TAPSE, S* velocity of the right ventricular free wall, RVSP were
found. Weak correlation between NT-proBNP and peak RAGLS was observed.
Conclusion: Peak RAGLS is a new promising parameter, which correlates with conven-
tional echocardiographic parameters describing severity of right heart dysfunction in PH.

tab.1

Parameter Value r
RVSP (mmHg) 100,37 + 28,00 -0,58
AcT (ms) 75,15 + 13,64 0,25
RA area (cm2) 30,97 + 9,2 -0,57
S* velocity (cm/s) 11,12 + 3,4 0,65
TAPSE (mm) 16,1+ 5,6 0,81
NT- pro BNP (pg/ml) 2666, 66 = 2177,33 -0,12

Correlation between RAGLS and conventional echocardiographic parameters. r - Pearson cor-
relation index.

P1145
Utility of speckle tracked strain assessment of the right ventricle following
lung resection

PJ. Mccall'; P. Sonecki'; J. Kinsella?; BG. Shelley’
"Golden Jubilee National Hospital, Glasgow, United Kingdom; 2University of Glasgow,
Glasgow, United Kingdom

Existing studies indicate that right ventricular (RV) dysfunction occurs following lung
resection, predisposing patient to post-operative complications and prolonged critical
care stay. Although widely hypothesised to result from increased afterload, the mech-
anisms and extent of dysfunction remain incompletely understood. Trans thoracic
echocardiographic (TTE) assessment of the RV is challenging in this population, with
the difficulties of RV imaging compounded following thoracic surgery. Many of the
parameters used correlate poorly with each other and lack validation in this patient
group. To further investigate the RV response to lung resection we performed a pro-
spective observational cohort study using cardiac magnetic resonance (CMR) imaging
and speckle tracked echocardiography.

With ethics approval and informed consent, 27 patients undergoing lobectomy by
thoracotomy underwent serial TTE and CMR; pre-op, on post-operative day 2 (POD
2) and at 2-month follow-up. Global and RV free wall speckle tracked peak longitudi-
nal strain (RV-GPLS and RV-FPLS respectively) were determined offline from rando-
mised and anonymised images (Echopac, GE Healthcare). RV ejection fraction
(RVEF) was calculated offline by dual reported analysis of randomised and anony-
mised CMR images (Argus, Siemens). All correlations were assessed using
Pearson’s correlation coefficient.

Twenty-six patients had TTE performed on POD 2 with 22 (84.62%) having RVPLS
and GPLS calculated. POD 2 RV-GPLS and RV-FPLS (Fig 1.) were unchanged from
pre-op values (p = 0.69 and 0.09 respectively, Wilcoxon Signed Rank, Fig. 1). RVEF
by CMR, POD 2 RV-GPLS and RV-FPLS correlated with the duration of critical care
stay (r = -0.61, r = 0.60 and r = 0.52 respectively, p < 0.01 for all). RV-GPLS and
RV-FPLS correlated moderately with RVEF by CMR at all peri-operative time points (r
= -0.41, -0.54, -0.52 for RV-GPLS and r = -0.53, -0.51, -0.55 for RV-FPLS, p < 0.05
for all).

This study suggests that speckle tracked strain assessment of the RV may have utility
in patients following lung resection. Although there was no significant change in RV
strain over time, there is an association with RV function on POD 2 and the duration
of critical care stay. Importantly RV strain correlates with a gold standard method of
assessing RV function, this offers a non-invasive and bedside method of measuring
RV function in this patient group.

Eur Heart J Cardiovasc Imaging Abstracts Supplement, December 2016
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P1146

Edge-to-edge-repair in patients with dilated cardiomyopathy and secondary
mitral regurgitation: effect on myocardial function as assessed by
echocardiographic speckle tracking analysis

L. Faber'; S. Scholtz'; Z. Dimitriadis’; A. Graw'; N. Bogunovic'; W. Scholtz;

J. Boergermann?; J. Gummert?; D. Horstkotte'

"Clinic for Cardiology, Herz- und Diabeteszentrum NRW, Ruhr-Universitat Bochum,
Bad Oeynhausen, Germany; “Clinic for Thoracic and Cardiovasc Surgery, Herz- und
Diabeteszentrum NRW, Ruhr-Universitat Bochum, Bad Oeynhausen, Germany

Objective: To evaluate the effect of catheter-based edge-to-edge mitral valve repair
(MVR) with the Mitraclip-System on left ventricular (LV) systolic function as measured by
echocardiographic speckle tracking analysis (STA) in addition to standard parameters.
Background and Methods: STA is a relatively novel method to quantitatively assess
global and regional systolic LV function (LVF). In addition to standard measures of
LVF like fractional shortening (FS) and ejection fraction (EF), global longitudinal strain
(GLS) and regional peak systolic longitudinal strain were evaluated by STA in 48
patients (pts.; age: 71.1+9.3 years) with severe LV dysfunction and secondary mitral
regurgitation (sMR) before and after MVR.

Results: Following 4.5+5.0 (range: 0.3-24.0) months after MVR, exercise tolerance
and all quantification parameters concerning sMR severity significantly improved (see
table). However, LA and LV size remained largely unchanged, as well as both con-
ventional and STA-based measures of LV function.

Conclusions: MVR improved exercise tolerance and MR severity in this severely
compromised population. However, during the observation period, reduction of the
low impedance leak by MVR did not lead to significant reverse LV remodelling.

Variable baseline follow-up p value
NYHA functional class 3.3+:0.4 2.6+0.7 0.0001
Maximum workload (w) 35+43 47+46 0.04
MR PISA zone radius (mm) 8.2+2.3 3.0+2.1 0.0001
4 chamber view MR jet area / LA area (%) 44.4+12.8 15.6x£7.2 0.001
Overall MR grade (1-3) 2.6+0.4 1.4+0.5 0.0001
LA diameter (mm) 55.5+7.2 56.1+8.4 0.8

LV enddiastolic diameter (mm) 67.8+8.8 67.5+9.9 0.7

LV ejection fraction (%) 29.1+10.1 29.1+11.0 0.9

LV GLS (%) 7.7+3.6 6.9+35 0.04

P1147
Decongestion, arterial stiffness and ventricular-arterial coupling in AHF

E. Sciatti; E. Vizzardi; |. Bonadei; F. Platto; M. Metra
University of Brescia, Cardiology, Department of Medical and Surgical Specialties,
Radiological Sciences and Public Health, Brescia, Italy

Background: congestion and fluid overload are the hallmarks of heart failure (HF).
Arterial stiffness and ventricular-arterial coupling (VAC) are independent prognostic
factors in HF patients. No studies to date have investigated the role of decongestion
with continuous iv furosemide regarding these parameters.

Purpose: we aimed at evaluating arterial stiffness and VAC at admission and dis-
charge in patients hospitalized for acute HF (AHF).
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Methods: 32 patients hospitalized for AHF were enrolled. Before the administration of
iv furosemide and at discharge they underwent radial artery applanation tonometry to
evaluate central blood pressures and augmentation index (Alx@75), and transthoracic
echocardiography to assess aortic elastance (Ea), end-systolic left ventricular ela-
stance (Ees) and their ratio, namely VAC.

Results: mean age was 77+9 years. 12 (37.5%) were male. LVEF at admission was
37x10%. Hemodynamic parameters are reported in Table 1. After iv furosemide there
was a great improvement in central pressure and Ea. On the other hand, no effects
were seen on Alx@75, Ees and VAC. These results are independent from LVEF. Only
changes in Ees correlated with weight loss.

Conclusion: in patients hospitalized for AHF iv furosemide is associated to an
improvement in central pressure, with no effects on VAC. The surprising arterial stiff-
ening in parallel with decongestion can be probably linked to a reduced shear stress
due to fluid unloading or to neurohormonal activation. Considering the prognostic role
of arterial stiffness in patients with HF, our results are contrasting and need further
analysis.

Table 1

Variable Admission Discharge p
Aortic SBP (mmHg) 10916 10212 0.024
Aortic DBP (mmHg) 76+6 70+7 <0.001
Aortic MAP (mmHg) 90+10 83+8 0.001
Aortic PP (mmHg) 32+15 32+11 1.000
AIXQ75 (%) 24+13 2711 0.221
Stroke volume (mL) 50+16 57+30 0.102
Ea (mmHg/mL) 2.3+x0.8 2.1+0.8 0.036
Ees (mmHg/mL) 2.8*1.1 2.8+1.3 0.668
VAC 0.9x0.2 0.8x0.2 0.303

SBP=systolic blood pressure; DBP=diastolic blood pressure; MAP=mean arterial pressure;
PP=pulse pressure;Alx@75=augmentation index corrected for 75 bpm; Ea=aortic elastance;
Ees=left ventricular end-systolic elastance; VAC=ventricular-arterial coupling

P1148
Myocardial disfunction in Anderson-Fabry disease (AFD) without left
ventricular hypertrophy

IP. Monte'; VE. Bottari'; S. Gentile'; C. Romano'; MS. Rodolico?; V. Losi';
C. Tamburino'
"University of Catania, Catania, Italy; °C.N.R., Neuroscience, Catania, Italy

Background. AFD is a rare X-linked genetic lysosomal storage disorder with an
absent or reduced enzymatic activity of the a-galactosidase A (GLA) and progressive
intralysosomal accumulation of glycosphingolipids. Cardiac involvement in Fabry dis-
ease is very common and more than 50% of patients develops a concentric non-
obstructive left ventricular (LV) hypertrophy.

Aim of study was to identify early signs of myocardial involvement in patients with
Fabry disease without LV hypertrophy, using 2D Speckle Tracking Echocardiography
(STE) to evaluate the LV longitudinal strain (GLS).

Methods. 21 patients (7 males, 14 females) with diagnosis of AFD were evaluated.
Echo examination was performed using equipment GE Vivid 7 and analyzed by Echo
PAC ver. 113.0.0. For this study we reported the values of the LV mass indexed by
body surface area (LVMi), E wave of mitral flow, the systolic myocardial velocity (S’)
and early diastolic velocity (E’) of tissue Doppler at mitral annulus, E/E’ ratio and the
LV longitudinal strain (GLS).

Patients were grouped according to the presence or absence of left ventricular
hypertrophy in two groups: with LVMi >115 g/m2 (LVH) and with LVMi <115 g/m2
(noLVH); the data were compared to normal group (N) (91 normal healthy subjects:
48M-43F) matched for age and BSA.

Results. LVH pts (2M-3F, age 53+9y) showed: Enzyme activity 1,54+1,98; LVMi g/
m2 150+23,6; E cm/s 70,4+23,7(vs. N 80,9+17,3 p<0,196); S’cm/s 5,4+1,1 (vs. N
9,4+1,7 p<0,001); E' 5,2+2,7(vs. N 13,3%3,5 p<0,001); E/E’ 16,96+11,8 (vs. N
6,3+1,2 p<0,0005); GLS% -11,7%5,4.

NoLVH pts (5M-11F, age 33=19y) showed: Enzyme activity 3,43+3,03; LVMi g/m2
70%16,4 (vs. N 66+17,8 p<0,719); E cm/s 82,1+£29,6 (vs. N 80,9+17,3 p<0,807);
S’cm/s 7,2+1,6 (vs. N 9,4+1,7 p<0,001); E’ 12+4,1 (vs. N 13,3+3,5 p<0,204); E/E’
8+3 (vs. N 6,3+1,2 p<0,0005); GLS% - 18,4+2,8 (vs. N -21,6+5,5 p<0,02).
Conclusion. Our study show that even in patients without hypertrophy, and then in
the pre-clinical stage, the longitudinal left ventricular function, expressed by GLS is
already precociously altered.

P1149
Assessment of left ventricular twist-untwist mechanics in cardiac amyloidosis
using three-dimensional speckle-tracking echocardiography

L. Capotosto; R. Ashurov; G. Truscelli; G. Placanica; S. Lai; A. Vitarelli

Sapienza University, Rome, Italy

Background. Cardiac amyloidosis (CA) is an infiltrative disease primarily caused by
extracellular tissue deposition of amyloid fibrils in the myocardial interstitium. Over
half of affected patients show cardiac involvement at diagnosis, and this condition is
the most important prognostic factor in the natural progression of the disease. The
aim of the present study was to examine left ventricular (LV) rotational mechanics in
biopsy-proven CA by three-dimensional speckle-tracking echocardiography (3DSTE).
Methods. Ten patients (67.9+10.3 years) with CA, 10 patients (68.6+11.7 years)
with systemic arterial hypertension (HTN), 10 patients (59.9+13.8 years) with hyper-
trophic cardiomyopathy (HCM), and 10 age-matched normal controls were studied by
conventional echocardiography and 3DSTE. LV longitudinal strain and systolic and
diastolic strain rate were obtained in the basal, mid and apical segments of septal and
lateral walls in apical 4-chamber view. Circumferential and radial strain and averaged
LV rotation and rotational velocities from the base and apex were also determined.
Results. LV longitudinal and circumferential strain were reduced in CA patients com-
pared to controls (-14.6% vs -19.7%, p =.005, and -16.9% vs -27.1%, p =.013,
respectively) with the most prominent impairment at the basal segments. Peak basal
rotation (-5.1+1.4 vs -6.8+2.2degree, p =.001), peak apical rotation (8.7+3.1 vs
10.8x3.4degree, p <.05), and peak untwisting rate (64.3+11 vs 79.3*14degree/s, p
=.02) were significantly lower compared to controls. Significant impairment of peak
basal rotation was shown in CA patients compared to HTN (p<.05) and HCM patients
(p<.01). Comparison of ROC curves for detecting CA showed that the AUC using
basal rotation was significantly larger than the other echocardiographic parameters
used for diagnosing CA (AUC 0.95, 95% CI 0.87-0.98).

Conclusions. Different aspects of LV rotational mechanics are shown in CA, with sig-
nificant basal hyporotation being the most frequent pattern. This pattern could identify
early cardiac involvement and help to differentiate patients with CA from patients with
other causes of increased LV wall thickness.

P1150
Three-dimensional principal strain analysis for the dependency of preload
changes

CS. Park; MH. Jeong; HS. Ahn; JS. Cho; HJ. Youn
Catholic University Medical College, Seoul, Korea Republic of

Purpose: Strain analysis along the direction of strongest systolic compression, which
is referred as principal strain, showed its usefulness in detecting subclinical cardiac
dysfunction. In this study, we investigated three-dimensional principal strain analysis
is affected by acute changes of preload or not.

Methods: 58 subjects who underwent transthoracic echocardiography including 4D
full volume image acquisition of left ventricle before and after hemodialysis were
enrolled. Peak systolic principal, longitudinal, circumferential and radial strain values
were obtained from left ventricular 4D full volume image along the endocardial border.
Conclusion: The values of principal strain could be easily obtained from commer-
cially available software with other functional parameters. They also showed good cor-
relation with 2-dimensional strain values. However, they are not preload-independent
just like other more conventional strain parameters.

Pre-Haemodialysis Post-Haemodialysis P values
Principal strain -37.84+3.54 -35.29+3.22 <0.01
Longitudinal Strain -24.34+2.93 -21.41x2.11 <0.01
Circumferential Strain -33.24+3.48 -30.88+3.22 <0.01
Radial strain 47.45x4.61 42.87+3.65 <0.01

Differences in 3-dimensional Strain Values according to Preload Changes

Correlation between 3D Principal and 2D Longitudinal Strain
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