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Can application of appropriateness of use criteria reduce the workload in a

tertiary echocardiographic laboratory? A single centre experience

S. Vijayan; M. Khanji; A. Ionescu

Regional Cardiac Centre Morriston Hospital, Swansea, United Kingdom

Background: The American Heart Association has devised 202 appropriateness of use

criteria (AUC) for echocardiography. They provide guidance for clinical decision-

making and a potential framework for reimbursment. The impact of applying these

criteria on current practice has not been assessed outside the USA.

Setting. Tertiary regional cardiac centre serving a population of 1 million and perform-

ing 8,000 TTEs per year in South-West Wales, UK.

Methods: We selected a random sample of transthoracic echocardiograms over a

period of 6 months and analysed the requests forms, the clinical notes and the trans-

thoracic echocardiography (TTE) reports in order to determine whether the requests

were appropriate. We ascertained whether the result of the TTE was documented in

the clinical notes, and whether it had prompted any change in the management of

the patients’ condition.

Results:We selected 70 scans and excluded 2 (N=68) because we could not trace the

clinical notes. There were 43 M; mean age (SD) was 66.2 (15.6) years, range 25-89

years. Forty-seven requests (69%) were appropriate, and 21 (31%) were not. By speci-

alty there were 19/25 (76%) appropriate scans requested by tertiary cardiologists, 7/20

(35%) by cardiothoracic surgeons, 10/11 (91%) by secondary cardiologists, 9/9 (100%)

by primary care physicians through the open-access service, and 1/3 (67%) by other

specialties (p,0.0001 for cardiac surgeons vs. other specialties). New or unexpected

findings leading to a change in management were present in 12 cases (18%): 2/21

(10%) of the inappropriate requests and 10/47 (21%) of the appropriate requests

(p=NS). The most frequent appropriate indications (numbers denote the criterion

number in the AHA guidelines, and square brackets denote the level of appropriate-

ness, with the highest lvel =9) were: ‘70. Initial assessment of suspected heart

failure’ [A9] – 11 requests (16%), ‘1. Symptoms potentially due to cardiac aetiology’

[A9] – 8 requests (12%), and the most frequent inappropriate indications were ‘48.

Routine (,3 years after valve implantation) surveillance of prosthetic valve if no

known or suspected valve dysfunction’ [I 3] - 9 requests (13%) and ‘43. Routine (,3

years) surveillance of mild valvular regurgitation w/o change in clinical status or

cardiac exam’ [I2] – 5 requests (7%). Scan results were documented in the notes in

59 (87%) of cases.

Conclusions: Major potential reductions in the number of transthoracic echocardio-

grams could be achieved by adhering to appropriateness criteria, mainly by rejecting

inappropriate requests from cardiothoracic surgeons and tertiary cardiologists.
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Are we using Dobutamine stress echo appropriately? A survey of conformity

to appropriateness criteria in a tertiary centre

S. Vijayan; A. Ionescu

Regional Cardiac Centre Morriston Hospital, Swansea, United Kingdom

Background: Avoidance of un-necessary medical investigations is an essential com-

ponent of effective cost-management in a strained financial milieu. Recently, pro-

fessional societies in cardiology have devised appropriateness criteria for the

performance of stress echocardiography. Setting. Cardiac tertiary centre serving a

population of 1 million and performing 500 Dobutamine stress echocardiograms

(DSE) / year.

Aim: To assess whether DSEs in our centre are requested for appropriate indications.

Methods: We used the American Heart Association (AHA) appropriateness criteria for

DSE, which rank the indications for DSE as highly appropriate (appropriateness score

A 7-8), uncertain (A 4-6) and inappropriate (A 1-3), to categorise a random sample of

referrals for DSE over a period of 6 months in 2010.

Results: We selected 45 requests and excluded 8 which did not contain enough infor-

mation to calculate the appropriateness score. There were 19 males and 18 females,

age range 33-85 years, mean (SD) 63.3 (11.9) years, with 33 (89%) appropriate

requests (A8 – 24 requests; A7 – 9 requests). The leading appropriate request

reasons were: assessment of chest pain after coronary revascularisation (11 patients,

28%), evaluation of chest pain in patients who were unable to exercise or in whom exer-

cise ECG was equivocal (11 pts, 26%), and re-evaluation of patients treated medically

(6 pts, 15%). There were 2 (5%) requests for inappropriate indications (in low-risk

patients who were able to exercise) and 1 (3%) request of uncertain appropriateness

(DSE for the assessment of transmitral gradient in mitral stenosis).

Conclusions: In our practice, requests for DSE are overwhelmingly made for appropri-

ate reasons, and ‘managing demand’ for this service is unlikely to produce major cost

savings.
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Usefulness of the color doppler handheld echocardiography in the daily clinical

practice

C. Podoleanu1; A. Frigy2; A. Ugri3; A. Varga2; D. Podoleanu3; A. Incze2; E. Carasca2;

D. Dobreanu2
1University of Medicine & Pharmacy, Targu Mures, Romania; 2University of Medicine and
Pharmacy, Targu Mures, Romania; 3Clinic Medical 4, Targu Mures, Romania

The aim of the study was to evaluate the sensibility and the specificity of a handheld

ultrasound scanner compared to a standard machine in assessment of routine

patients.

Methods: 32 consecutive patients (mean age 68+12 years, 18 women) referred for

routine echocardiography in a cardiology department underwent examinations with a

handheld ultrasound scanner (HHUS) (2D and color doppler) and a high-end standard

ultrasound scanner(SDUS). We assessed the sensibility and specificity of the handheld

device for chambers size quantification, severity of regurgitations and valve

abnormalities.

Results: the sensibility and specificity of HHUS used to detect wall hypertrophy was

99% and 73%. The corresponding values for chamber dilatation were 100% and 85

% dilatation, with 95% CI:0,78-1. Severe mitral regurgitation was identified with a sen-

sibility of 100% and specificity of 84% with 95%CI: 0,74-1, respectively 92% and 78% for

aortic regurgitations. Valve defects were identified by HHUS with a specificity of 87% for

the aortic valve and 89% for the mitral valve while the sensibility was 62% respectively

67%.

Conclusion: HHUS is an efficient tool for the identification of chambers size abnorm-

alities. Valve abnormalities were identified in a lesser degree and needed standard

scanning for complete assessment.
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Predictors of clinical usefulness of pocket-sized ultrasound in a general

medical department

OC. Mjolstad1; H. Dalen1; T. Graven2; JO. Kleinau2; BO. Hagen1
1MI lab, Dep. of Circulation and Medical Imaging, Norwegian University of Science and
Technology, Trondheim, Norway; 2Levanger Hospital, Department of Internal Medicine,
Levanger, Norway
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Purpose: By performing a cardiovascular and an abdominal screening by pocket-

sized ultrasound lasting less than 10 minutes we changed, verified or added important

diagnosis in 47% of patients admitted to a general medical department. The aim of this

study was to evaluate predictors of usefulness with respect to diagnostic adjustments.

Methods: Patients admitted to a non-university hospital in Norway in the period from

March 1st 2010 to September 30th 2010 were screened with pocket-sized ultrasound

with b-mode and color flow imaging (size of unit: 135x73x28 mm). After a principal

diagnosis was set in the emergency room, the patients underwent cardiac and abdomi-

nal ultrasound screening performed by one of three performing physicians, all cardiol-

ogists with some experience in abdominal ultrasound. The usefulness of the screening

was classified as 1) change of principal diagnosis, 2) verification of principal diagnosis,

3) additional diagnosis made and 4) no diagnostic change. All patients were categor-

ized by the Study Committee. Diagnostic influence was classified as any of the first

three.

Results: 196 patients were included (male=57%, 68.1+15.0 years old). The Odds

ratio (OR) for any diagnostic usefulnesswas 1.6, 95% CI (1.3-2.0), (p,0.001) per 10

years higher age and 2.0, 95% CI(1.7-2.3), (p 0.02) for those with known cardiovascular

disease (CD). In the group of patients with either known CD or increased risk of CD

(hypertension, diabetes mellitus) the OR was 2.9, 95%CI (2.6-3.2), (p,0.001).

Looking only at the patients having their primary diagnosis changed the OR was 1.6,

95% CI (1.4-1.9), (p 0,003) per 10 years higher age and 1.2, 95% CI (0.8-1.6), (p

0.63) for those with known CD. In the group of patients with either known CD or

increased risk the OR was 3.0, 95% CI (2.5-3.4), (p 0.02).

Conclusions: Age, known CD or increased risk of CD are predictors for clinical useful-

ness of a bedside screening with pocket-sizedultrasound in patients admitted to a

medical department.
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Assessment of atrial electromechanical function by tissue Doppler

echocardiography and atrial fibrillation promotion in alloxan-induced diabetic

rabbits: an experimental study

HY. Fu; T. Liu; J. Li; CL. Liu; CY. Zhou; GP. Li

Tianjin Institute of Cardiology, Tianjin, China, People’s Republic of

Purpose: Diabetes mellitus is an independent risk factor for atrial fibrillation (AF).

However, the underlying mechanisms are still not clearly elucidated. The aim of this

study was to evaluate atrial electromechanical delay by tissue Doppler echocardiogra-

phy (DTE), atrial electrophysiological changes and AF promotion in alloxan-induced

diabetic rabbits.

Methods: In 8 alloxan-induced diabetic rabbits and 8 healthy controls, we measured

atrial electromechanical coupling start intervals (PAstart) and PA peak intervals (PA

peak) by TDE. Isolated Langendorff perfused rabbit hearts were used to evaluate

interatrial conduction time (IACT) and vulnerability to AF which examined by burst

pacing.

Results: Compared with controls, left atrial diameter (LAD), interventricular septum

thickness (IVST), Atrial PAs measured at the left atrial (LA) lateral wall (latPAstart)

and right atrial (RA) wall (raPAstart) were greater in diabetic rabbits (LAD 6.8+0.6

vs.8.3+0.6mm, P,0.01; IVST 1.9+0.2 vs.3.0+0.5mm P,0.01; latPAstart

40.5+12.9 vs. 60.4+20.4ms P,0.05; raPAstart 59.8+20.1 vs. 83.0+11.0ms

P,0.05) (Figure 1). IACT in diabetic rabbits was prolonged than controls (37.6+8.9

vs 27.7+2.1ms P,0.01), Inducibility of AF in diabetic group was significant higher

than controls (6/8 vs 1/8, P,0.05). Correlation analysis showed that inter-atrial

septum (IAS) PAstart,LA post wall PAstart and LA post wall PApeak were correlated

with IACT (r=0.634,0.562,0.629 respectively, P,0.05) Conclusion: Atrial electromecha-

nical function is impaired in diabetic rabbits, which may relate to interatrial electrical

conduction delay and development of AF.

ASSESSMENT OF DIAMETERS, VOLUMES AND MASS
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The atrial function after cardioversion for atrial fibrillation: one month of

echocardiographic follow up

R. Bordese; M. Capriolo; D. Brero; I. Salvetti; M. Cannillo; M. Antolini; W. Grosso Marra;

S. Frea; M. Morello; F. Gaita

University of Turin, San Giovanni Battista "Molinette" Hospital, Cardiology Department 1,
Turin, Italy

Background: Atrial fibrillation is the most common arrhythmia in clinical practice.

Echocardiography is important for an initial evaluation and for the management in

patient presenting AF. It is also useful to assess the left atrial (LA) function recovery

after cardioversion(CV) to SR.

The aim of the study was to assess the LA function recovery after CV for persistent AF

to SR through a one month follow up.

Population. We enrolled 34 pts (mean age 65 +12,32 y.o.) who underwent successful

CV from AF to SR. 17,7% had a recent onset of AF (less than 48 h), in the 41,1% AF

lasts more than 7 days and less than 3 months and in the 42,4% AF lasts more than

3 months. We excluded patients with severe cardiovascular diseases (severe valvular

disease, low EF) or previous transcatheter ablation.

Methods: Each patient underwent an echo study before CV. After restoration of the SR

echo was repeated at day 0, after 48 hours, 1 week, 2 weeks, 3 weeks and at one

month from CV. Echo parameters evaluated were: LA size (linear measurements,

areas, volumes), total emptying fraction[TEF], active emptying fraction [AEF],A wave

by PW, Aa by PW TDI, speckle tracking LA. Statistical analysis was performed by

repeated measures analysis of variance.

Results: LA volumes were average enlarged (46.5+17.8 ml/m2). We had no

reductions in volume (p=0.8) and diameter (p=0.9). Statistically significant differences

were recorded analyzing the TEF (p,0.0001), with a significant increase from baseline

in the first week, and of the AEF(p,0.001) with significant increase from baseline in the

3rd week. We had similar results analyzing the A wave by PW (p,0.005),the Aa wave

by TDI (p,0.001) and velocity of the atrial basal segments studied by speckle tracking

(p=0.03). Dividing the population by the onset of arrhythmia, patients with AF lasting

,7 days had a prompt recovery either of the total emptying function (p = 0.03)

either of the active emptying function (stable values from the first control in SR, no sig-

nificant improvement during FU). In patients with AF lasting from 7-90 days and in

those with AF duration . 90 days we had a significant recovery of TEF and AEF

(7-90 days: TEF p=0.01 AEF p =0,01,. 90 days TEF p=0,01 AEF p=0.002) with a sig-

nificant improvement at the fourth week of FU (p=0.003).

Conclusion: Echocariography plays a key role in the evaluation of the LA. It is impor-

tant to add to the traditional measurements (LA volume, A and wave Aa), functionality

parameters such as the TEF, AEF. The offline analysis by speckle tracking can also be

useful. Moreover the timing of CV is critical for the recovery of the LA function.
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Left atrial shape evaluation based on endocardial surfaces obtained by 3D

echocardiography

F. Maffessanti1; E. Caiani1; D. Muraru2; F. Tuveri3; L. Dal Bianco2; LP. Badano2
1Polytechnic of Milan, Department of Biomedical Engineering, Milan, Italy; 2University of
Padua, Department of Cardiac, Thoracic and Vascular Sciences, Padua, Italy;
3University of Cagliari, Cardiology Clinic, Cagliari, Italy

Purpose: With the advent of 3D echocardiography, novel interest has emerged to

combine functional assessment with cardiac chamber shape quantitation, particularly

to evaluate cardiac remodelling following therapy or intervention. However, studies in

this field are limited to the left ventricle (LV). Our aim was to extend a recently proposed

technique for 3D shape indexes to the analysis of the left atrium (LA), and to describe

its changes during the cardiac cycle in normal subjects.

Methods: Full-volume 3D data sets (Vivid E9, GE Healthcare, Horten, N) were acquired

in 62 healthy subjects (age 18-65). LA endocardial surfaces were obtained with com-

mercial software (4D AutoLVQ, EchoPac BT 11, GE Healthcare, Horten, N). The

method was based on 3D LA shape description using 1D signal by sampling the LA

endocardial surface through a helical pattern, and on its comparison with the signal

obtained from a reference shape. Four dimensionless indexes (range 0-1) were

defined: sphericity (S), ellipticity (E), cylindricity (Cl) and conicity (Cn). LA shape

values in the frames with maximal (M) and minimal (m) LA volumes were compared

using Wilcoxon-signed rank test.

Results: All LA shape indexes (median, 25%-75%) showed a significant (p,0.03 for

all) cyclic behaviour (Figure), but with different amplitude changes, which were

maximal for S (12%) and minimal for E (3%). At M, it corresponded to max E

(.94,.92-.94) and max S (.7,.67-.74), with min Cn (.73,.71-.74) and Cl (.82,.78-.84),

while at m lower E (.92,.9-.93) and S (.65,.6-.67) and higher Cn (.76,.75-.78) and Cl

(.85,.81-.88) were observed.

Conclusions: LA 3D shape analysis is feasible, showing cyclic changes in all shape

indexes. This approach could be used, together with LV analysis, to assess the

effects of remodelling on LA-LV functional coupling.
atrial electromechanical coupling

3D Left Atrial Volume and Shape Changes
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Assessment of left atrial volume in hypertension with and without left ventricle

hypertrophy

A. Majid1; AM. Soesanto2; BRM. Ario Suryo Kuncoro2; R. Sukmawan2; M H. Ganesja2
1Division Cardiology,Dept Internal Medicine,Medical Faculty USU, Medan, Indonesia;
2Dept. Cardiology and Vascular Medicine, Medical Faculty, UI, Jakarta, Indonesia

Objectives: This study was designed to identify an association between left atrial

volume index (LAVi) and hypertension (HTN) with or without left ventricle hypertrophy

(LVH).

Background: Left atrial enlargement has been suggested as a robust marker of cardi-

ovascular disease. However, the association between atrial enlargement and hyperten-

sion was not clearly defined.

Methods: A cross-sectional sample of 60 HTN patients ,60 years of age underwent

comprehensive Doppler echocardiography in Departement of Cardiology and Vascular

Medicine, Faculty of Medicine, University. All patients with normal LV systolic function

were grouped according to the presence of HTN with and without LVH. Left atrial

volume was assessed with Biplane-Area length method from four-chamber and

2-chamber views, and indexed to body surface area. The measurement of diastolic

function was done according to Recommendations of European A Society of

Echocardiography.

Results: Of 46 patients included, 23 with LVH and 23 without LVH. There were no sig-

nificant different in clinical characteristic ( age, gender, body surface area (BSA), blood

pressure) between the two group. Left ventricular mass index (LVMi ) in HTN group with

LVH was 129,80 + 26,03 gram/m2 and significantly different (p,0,001) compare to

HTN group without LVH (89,49 + 16,70 gram/m2), HTN group with LVH had LAVi

33,34+ 9,23 ml/m2 while in HTN non LVH 26,05 + 6,76 ml/m2 ( p 0,004). LVMi

grade was positively associated with LAVi ( r=0,30; p 0,04). Proportion of diastolic dys-

function was higher in LVH group compare those non LVH (86% vs 47%;p,0,005).

Conclusions The larger LAVi was observed in HTN with LVH compare to those who had

no LVH. It apparently due to higher proportion of diastolic dysfunction in HTN with LVH.

This study suggest the importance of LAVi assessment in patients with hypertension.
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Three-dimensional assesment of left atrial remodelling in atrial fibrillation using

3D echocardiography and angio CT multislice 64

T. Benedek; M. Chitu; J. Beata; ZS. Suciu; I. Kovacs; O. Bucur; I. Benedek

University Emergency Hospital, Targu Mures, Romania

Introduction: We aimed to study the correlation between the extension of structural

and mechanical remodelling of left atrium (LA) (evaluated with Computerized 3D Echo-

cardiography -C3DE and Multislice 64 Computed Tomography -MSCT) and recurrence

of atrial fibrillation (AF) after cardioversion in order to identify predictors for recurrence

of AF.

Methods: Thirty-six patients with AF shorter than 6 months, in whom we performed

C3DE and MSCT immediately after cardioversion. In all cases we performed a compu-

terized analysis of LA shape, geometry and volumes, using an adapted 3D echo Qlab

software. Contraction amplitude of LA myocardial fibers was determined based on the

amplitude of endocardial border movement and displayed as graphical representation

and bulls-eye chart. LA contraction amplitude, left ventricular ejection fraction, LA

volumes and diameters were determined. LA volumes and diameters were also

assesed using MSCT. Follow-up was performed at 1 month and 3 months to analyse

the recurrence of AF.

Results: 21 patients converted to sinus rhythm maintained the sinus rhythm at 3

months (group 1) and 15 presented AF recurrence (group 2). Both mechanical and

structural remodelling were more pronounced in patients who presented AF recur-

rence. C3DE parameters characterising structural remodelling at 1 month were: LA

maximum volumes - 94,2 ml in gr.1 and 142.3 ml in gr 2 (p=0.05), LA maximum diam-

eters - 43 mm in gr.1 compared with 56.5 mm in gr.2 (p=0.03). MSCT derived par-

ameters characterising structural remodelling were similar: LA maximum volumes 2

89.5 ml in gr.1 and 146.3 ml in gr 2 (p=0.002), LA maximum diameters - 44 mm in

gr.1 and 54.2 mm in gr.2 (p=0.03). Analysis of mechanical remodelling parameters

showed a superior contraction amplitude in the rhythm control group 2; 2.1 mm, com-

pared with recurrence group 2 1.62 mm (p=0.2). Ventricular function was superior in

the rhythm control group –LVEF 46.5%, compared with the recurrence group - LVEF

45.3% (p=0.02).

Conclusions: We recorded a good correlation between data obtained with 3D echo

and MSCTas regard to assesment of structural remodelling in AF. 3D analysis identified

several predictors for rhythm ouctome, like parameters charaterising left atrial structural

(increase of LA diameters and volumes) or mechanical remodelling process (LA con-

traction amplitude), while ventricular function was more depressed in patients with

AF recurrence. However, extension of structural remodelling showed a higher corre-

lation with AF recurrence than contractile remodelling.

P263

Cardiac structural abnormality in acute myocardial infarction patients at high

risk of obstructive sleep apnea.

A. Hrynkiewicz-Szymanska1; FM. Szymanski2; G. Karpinski2; KJ. Filipiak2
1Department of Cardiology, Hypertension and Internal Diseases, The Medical University
of Warsaw, Warsaw, Poland; 21st Department of Cardiology, The Medical University of
Warsaw, Warsaw, Poland

Purpose: The aim of this study was to determine cardiac structural abnormalities by

echocardiography in unselected group of acute myocardial infarction (AMI) patients

who are at high risk of obstructive sleep apnea (OSA).

Methods: We identified AMI patients treated with primary angioplasty who are at high

risk of OSA (high risk based on Berlin questionnaire and Epworth sleepiness scale

result ≥10). All patients underwent echocardiographic study. Studies were carried

out with Philips iE 33 and 2,5-3,5 MHz transthoracic probe. Left ventricular (LV) hyper-

trophy was defined as LV mass index .95 g/m2 in women and .115 g/m2 in men.

Results: 158 consecutive patients were enrolled in the study (mean age was

57,11+8,72 SD, 68% were male). 54 (34,2%) patients were at high risk of OSA.

Patients at high risk of OSA had higher body mass index (32,3+4,6 vs. 27 +3,8 kg/

m2; p,0,0001), systolic (149,91+34,2 vs. 128,36+23,57 mmHg; p,0,0001) and

diastolic 87,65+17,49 vs. 76,18+12,06 mmHg; p,0,0001) blood pressure on admis-

sion. High-risk patients’ LV diastolic diameter (52,2+7.3 vs. 48,2+5,1 mm; p=0,01),

left atrial diameter (41,3+5,4 vs. 38+4,6 mm; p=0,0001) and interventricular septal

thickness (12,6+2,4 vs. 11,5+1,7 mm; p=0,0028) were increased compared with

low-risk subjects. The LV mass (300,7+105,7 vs. 237,5+59,6; p=0,0002), and LV

mass index (140,3+47,4 vs. 122,8+28,2 g/m2; p=0,023) were significantly higher

in high-risk patients. There was no statistically significant difference in LV ejection frac-

tion (49,88+8,73 vs. 49,79+8,75; p=0,953), right ventricular diameter (25,66+3,01

vs. 24,97+3,12; p=0,199), and aortic thickness (32,2+4,7 vs. 31,1+3,7;p=0,261)

between low- and high risk patients. LV hypertrophy was present in 64,8% of high

risk for OSA and in 61,5% of low risk group (p=NS). In multiple logistic regression

analysis LV diastolic diameter .49 mm [OR 3,5 (95% Confidence Interwal):

1,05-11,6; p=0,042], LV mass index .122,6 g/m2 [OR 0,26 95% CI: 0,07-0,94;

p=0,04], and interventricular septal thickness .12 mm [OR 4,44 95% CI: 1,15-17,1;

p=0,03], history of hypertension [OR 4,42 95% CI: 0,96-20,5; p=0,057], body mass

index .30 kg/m2 [OR 6,82 95% CI: 2,33-20; p,0,001], diastolic blood pressure

.90 mmHg [OR 6,4 95% CI: 1,58-25,9; p=0,009] were independent risk factors for

high risk of OSA.

Conclusions: High risk of OSA in AMI patients was associated with increased LV mass,

and LV mass index. LV diastolic diameter, LV mass index, interventricular septal thick-

ness, hypertension, body mass index, diastolic blood pressure are all independent risk

factors for high risk of OSA.

P264

Increased right ventricle and pulmonal artery dimensions in adults with

osteogenesis imperfecta

Z. Radunovic1; L. Lande Wekre2; K. Steine3
1Oslo university hospital-Aker, Oslo, Norway; 2TRS National Resource Centre for Rare
Disorders, Sunnaas Rehabilitation Hospital, Oslo, Norway; 3University of Oslo, Aker
University Hospital, Department of Cardiology, Oslo, Norway

Purpose: The aim of our study was to examine the dimensions of the right ventricle

(RV) by echocardiography in adults with osteogenesis imperfecta (OI), compare to

the controls and investigate if pulmonary function might have an influence on the RV

dimensions.

Methods: The present echocardiographic survey included 99 adults with OI divided in

three clinical types, I, III and IV, and 52 controls. RV cavity diastolic dimensions at base

(RVD1) and from base to apex (RVD3), distal RV outflow tract (RVOT) and pulmonary

artery (PA) diameters were measured and indexed for body surface area (BSA). Forced

vital capacity (FVC), forced expiratory volume in one second (FEV1), and FEV1/FVC

ratio were measured in 75 patients.

Results: The OI group had significantly lower BSA than the control individuals, 1.7 +

0.3 vs. 1.9 + 0.2 m2 (p,0.05). All RV dimensions were significantly larger in the OI

group when compared to the controls, RVD1, 1.9+.5 vs. 1.7 +.3 cm/m2, (p,0.05),

RVD3, 4.3 +1.1 vs. 4.0 +.5 cm/m2, (p ,0.05) and RVOT, 1.2 +.3 vs. 1.1 +.2cm/

m2, (p,0.05). Furthermore PA, 1.2 +.3 vs. 1.0 +.2 cm/m2, (p,0.05) were also sig-

nificantly larger in OI group. Besides RVD1, RVD3, RVOT and PA were significantly

larger in OI type III as compared OI type I and IV, RVD1, 2.7 +.4 cm/m2, (p,0.05),

RVD3, 6.7 +1.4cm/m2 (p,0.05), RVOT, 1.7 +.3, (p,0.05), and PA, 1.6 +.3cm/m2,

(p,0.05). In the OI group, mild restrictive pulmonary pattern was recognized in 12

and mild obstructive pulmonary pattern in 5 patients. There were no differences in

RV, RVOT or PA dimensions between the patients with restrictive ventilatory pattern

and patients with normal ventilatory pattern.

Conclusion: Increased RV and PA dimensions were found in the OI patients in com-

parison with the control group. Patients with OI type III seemed to have greater RV

and PA dimensions in relation to both controls and other two OI types. Ventilatory

pattern did not influence RV dimensions in OI patients.

NON-INVASIVE HEMODYNAMICS DERIVED FROM
ECHO-DOPPLER

P265

Assessment of pressure reflection in the pulmonary circulation using

echocardiography: A possible gatekeeper for right heart catheterization?

O. Bech-Hanssen1; B. Rundqvist2; F. Lindgren2; N. Selimovic2
1Sahlgrenska University Hospital, Gothenburg, Sweden; 2Sahlgrenska University
Hospital, Sahlgrenska Academy, Institute of Medicine, Gothenburg, Sweden
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Purpose: Pulmonary hypertension is a frequent finding in patients with cardiopulmon-

ary disorders. It is important to recognize pulmonary hypertension due to increased

pulmonary vascular resistance (PVR). In a recent study we describe a novel echocar-

diography method to identify patients with increased PVR (.3 WU) based on detection

of pressure reflection (PR) in the pulmonary artery (PA). The patient population studied

was biased towards high PVR and therefore, in the present study we evaluate the

method in a more representative population undergoing right heart catheterization.

Methods: Echocardiography and catheterization were performed within one week in

108 patients. Three PR variables were selected: the interval from valve opening to

peak velocity in the PA (AcT, ms), the interval between PA peak velocity and peak tri-

cuspid velocity (tPV-PP, ms), and the right ventricular pressure increase after peak vel-

ocity in the PA (augmented pressure, AP, mm Hg). Cut-of values indicating increased

PVR for Act, tPV-PP, AP were ,103 ms, . 89 ms, .8 mmHg.

Results: The mean+SD age was 52+14 years, 44% were female. Forty-six percent

had left heart disease, 21% were heart transplant patients and 18% had pulmonary

arterial hypertension. The proportions with increased PAMP (.25 mmHg) increased

pulmonary capillary wedge pressure (PCWP.12 mHg), increased PVR (.3 WU) or

both increased PVR and PCWP were 54%, 40%, 36% and 15%. There was no signifi-

cant linear relation (correlation coefficient, R) between PCWP and AcT (R=0.18),

tPV-PP (R=0.11) and AP (R=0.10). The positive predictive value was 94% with equal

to or . 2 PR variables and the negative predictive value was 92% with no PR variables

present (Table).

Conclusions: Assessment of PR in the pulmonary circulation identifies patients with

normal as well as increased PVR and the finding suggest that echocardiography can

be used as a gatekeeper for right heart catheterization.

P266

Noninvasive estimation of pulmonary vascular resistance during transthoracic

echocardiography and dobutamine stress echocardiography in patients before

orthotopic liver transplantation

J. Jedrzychowska-Baraniak1; R. Jozwa1; B. Larysz1; JD. Kasprzak2
1District Hospital, Szczecin, Poland; 2Medical University of Lodz, 2nd Department of
Cardiology, Lodz, Poland

Aim: The aim of this study is to investigate pulmonary vascular resistance response to

dobutamine stress testing in patients with end-stage liver disease.

Methods: We followed 54 patients (34 men and 20 women, aged 19 to 63 years, mean

51,9) undergoing evaluation for orthotopic liver transplantation. In all patients was diag-

nosed liver cirrhosis. Four of them were evaluated for re-transplantation. Transthoracic

echocardiography and dobutamine stress echocardiography was performed in all

patients. Estimation of pulmonary vascular resistance was performed in all patients

at rest and at peak dose of dobutamine. We have used an equation for noninvasive cal-

culation of PVR : PVR (WU)=10xTRV/TVI RVOT.

Results: An average peak dose of 39 (SD 6,9) micrograms/kg/min dobutamine was

given. 49 (90,7%) patients reached 85% maximum heart rate. An average tricuspid

regurgitant velocity (TRV) at rest was 2,5 m/s (SD 0,3) and at peak dose of dobutamine

was 2,7 m/s (SD 0,4) and an average right ventricular tract time velocity integral (TVI

RVOT) was 19,6 cm (SD 3,3) and 24,6 cm (SD 4,9) respectively. The average pulmon-

ary vascular resistance (PVR) measured at rest was 1,3 Woods units (SD 0,3) and at

peak dose of dobutamine was 1,1 Woods units (SD 0,3). PVR estimated by echocardio-

graphy decreased significantly (p,0,001).

Conclusions: Dobutamine infusion leads to peripheral vasodilatation and an increase

in cardiac output. Our data indicated that pulmonary vascular resistance decreased

during dobutamine infusion in patients with end-stage liver disease.

P267

New portable device and coefficient for ultrasound diagnosis of

cerebrovascular reactivity.

T. Ripp1; V. Mordovin1; E. Ripp2

1Cardiology Research Institute, Tomsk, Russian Federation; 2Siberian State Medical
University, Tomsk, Russian Federation

Objectives: The aim of this study was evaluate state cerebrovascular reactivity in con-

dition of hypercapnia- hiperoxia induced cerebrovascular reserve in hypertensive

patients.

Methods: We used ultasonography of transcranial Doppler‘s method in the study of

middle cerebral arteries (MCA) from temporal window. We studied the changes of

flow velocity (FV) and diameter (D) starting, at the time of hypercapnia (inhalation

2min 4% mixture of carbonic gas (MCG) with air) and hyperoxia (inhalation 2min

100% oxygen), FV in period of recovery (rec) (air-inhalation min) of 77 patients

(1group) with essential hypertension of grade II-III and 52 healthy volunteers

(2group) without cerebral stroke during of the life history (age 40+12,5 years years)

with a new portable device. At the time of vascular evaluation, none of the patients

had a history or clinical evidence of peripheral vascular disease, coagulopathy, or

any disease predisposing them to vasculitis. All participants of research have given

the informed agreement. We used index of flow velocity IFV=(V0-V2)/V0*100, coeffi-

cient modification of flow velocity CFV = V2/V0 and new coefficient - normalized to

BP auto regulation answer NBPA=(V2-V0)/(V0*(BP2–BP0)) and index of recovery

IR=V0/Vrec. V0 and BP0 are starting parameters, V2 and BP2 are during inhalation

and Vrec - after inhalation parameters. Statistical analysis: descriptive, M--

U-t-test,correlation matrix, multiple regression independent by groups.

Results: Patients and healthy volunteers had not distinctions of anthropometrical par-

ameters. Significant difference was found between 1 and 2 groups:

IFVCO2=64.5+40.5% and 22.9+24.0% p=0.00; CFVCO2=258.5 and 119.5

U=28.5, Z=3.03 p=0.00; NBPACO2=241 and 137 U=46, Z=2.18 p=0.03;

IFVO2=33.7+2.8% and 15.5+2.5% p=0.02; CFVO2=1.34+0.28 and 1.15+0.25%

p=0.03; NBPAO2=4.9+2.7 and 10.2+3.8 p=0.00 respectively.

Conclusion: Ultasonography transcranial Doppler‘s method in the MCA with help new

portable device and new coefficient NBPA does possible the quantitative and qualitat-

ive description of functional changes of the cerebrovascular reserve. Patients with a

hypertension and without cerebral stroke during of the life history have inhibited cer-

ebrovascular reactivity and decrease in adequacy of the answer of arterial blood circu-

lation of a brain in condition of hypercapnia and hiperoxia.

ASSESSMENT OF SYSTOLIC FUNCTION

P268

Best determinants of left atrial function are left ventricular longitudinal systolic

function and arterial stiffness

A. Ciobanu1; R. Dulgheru2; R. Dragoi2; S. Magda2; M. Florescu2; S. Mihaila2;

RC. Rimbas2; M. Cinteza1; D. Vinereanu1
1University of Medicine and Pharmacy Carol Davila, Bucharest, Romania; 2University
Emergency Hospital, Bucharest, Romania

Interaction between ventricular and arterial function, “ventriculo-arterial coupling”, was

studied extensively. However, left atrial (LA) function, part of this continuum, was

ignored, mainly because is difficult to assess it.

Methods: We studied 80 subjects (44+18 years, 43 men) from a large clinical spec-

trum: 20 athletes, 20 normals, 20 patients with risk factors, and 20 with dilated cardio-

miopathy, with an ejection fraction (EF) from 12 to 76%. LA reservoir function was

assessed from total LA strain (TLAS), while LA conduit function from passive atrial

EF (PAEF); LV global systolic function from EF; longitudinal systolic function from

global longitudinal strain (GLS), mean 6 basal segments systolic velocity (S’), mean

systolic mitral annular velocity (Sa), and mean MAPSE; LV diastolic function from E/

Vp, mean 6 basal segments diastolic velocity (E’), and mean mitral annular diastolic

velocity (Ea). Arterial function from intima-media thickness (IMT) and stiffness par-

ameters (Ep and local wave speed - LWS); endothelial function from flow mediated

dilation (FMD).

Results: LA reservoir function (TLAS) correlated positively with LV longitudinal, both

systolic and diastolic functions (table). Meanwhile, TLAS correlated inversely with arter-

ial stiffness and positively with endothelial function. PAEF correlated with LV relaxation,

arterial stiffness, and endothelial function. By stepwise multiple regression analysis,

best determinants of LA reservoir function were LV longitudinal (GLS) and arterial func-

tions (LWS): r=0.78, r2=0,53; and of LA conduit function were Ea and E/Vp: r=0.78,

r2=0,61 (all p=0.001). Conclusion. LA function is mainly determined by LV longitudinal

function and arterial stiffness. This should be taken into account when targeting

atrial-ventriculo-arterial coupling by medication.

P269

Novel strategies for echocardiographic evaluation of left ventricular function in

a mouse model of myocardial infarction

C. Benavides-Vallve1; B. Pelacho1; O. Iglesias1; S. Castano2; A. Munoz-Barrutia1;

F. Prosper1; C. Ortiz De Solorzano1
1Center for Applied Medical Research (CIMA), University of Navarra, Pamplona, Spain;
2University Clinic of Navarra, Pamplona, Spain

Purpose: Optimize the acquisition and analysis of echocardiographic images of the left

ventricle (LV) to characterize cardiac dysfunction and adverse remodeling in a murine

model of myocardial infarction (MI).

Methods:13 female DBA/2J mice underwent permanent occlusion of the left anterior

descending coronary artery (LAD) leading to MI. Animals were echocardiographied

with a Vevo 770 at 110-120 fps before infarction (0d) and 7,14,30, 60 and 90 days

after LAD ligation. LV systolic function was evaluated using the fractional area

change (FAC%) computed in four high-temporal resolution EKVB-mode parasternal

Diagnostic performance

Variables Sensitivity (95% CI) Specificity (95% CI) NPV PPV

≥2 variables indicating PR 74 (58–85) 97 (90–99) 87 93

≥1 variable indicating PR 89 (77–96) 64 (52–74) 92 58

Correlations

age BMI EF GLS S’ Sa MAPSE

TLAS r=-0.62* r=-0.37* r=0.61* r=0.75* r=0.78* r=0.69* r=0.67*

E/Vp E’ Ea IMT Ep LWS FMD

r=-0.66* r=0.75* r=0.68* r=-0.59* r=-0.45* r=-0.61* r=0.57*

E’ Ea E/Vp IMT Ep FMD

PAEF r=0.68* r=0.76* r=0.66* r=-0.42* r=-0.48* r=0.56*

*p,0.001.
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short axis images taken at different ventricular levels, and in one EKVB-mode paraster-

nal long axis. Pulsed wave and tissue Doppler modes were used to evaluate the dias-

tolic function and Index Tei for global cardiac function. Infarct size was histologically

quantified by measuring collagen deposition labeled by Sirius red and measured as

the mean percentage of infarcted area vs. total LV area. All data was analyzed using

Shapiro-Wilk and Student’s t-tests. Pearson’s correlation coefficient was used to esti-

mate the strength of the relationship between the infarcted size and FAC%.

Results:LV dilation extends progressively from the infarcted areas to the healthy myo-

cardial tissue resulting in adverse LV remodeling (internal apical diameter,

0d=2.81+0.25, 7d=3.49+0.41,30d=3.60+0.41,90d=3.81+0.45;p,0.001). The

end-diastolic area changed significantly as well (0d=18.98+1.88, 7d=22.03+2.11,

30d=22.83+2.37, 90d=24.08+2.44; p,0.001). The LV FAC% decreased significantly

between the basal and final time points being more visible in the parasternal long-axis

view (0d=63.76+3.87, 7d=37.33+9.30, 30d=35.41+7.69, 90d=35.63+8.12;

p,0.001). The diastolic dysfunction displayed a significant increase of the ratio E/A

7 days post infarction (0d=1.57+0.23,7d=1.96 +0.47;p,0.05) in contrast to the

IVRT that increases steadily (0d=13.75+1.50, 7d=17.50+1.36, 30d=18.75+2.60,

90d=17.72+2.29;p,0.001). The Tei Index increased significantly until the final point

(0d=0.46+0.07,7d=0.55+0.08,30d=0.54 +0.06,90d=0.57+0.08;p,0.01).

Linear regression analyses showed significant correlation between infarct size and

FAC%(r=-0.946;R2=0.90;p,0.05).

Conclusion:The use of the long axis to measure%FAC since it provides better visual-

ization of the LV infarction and higher correlation with cardiac systolic dysfunction than

the short axis view. Isolated analysis of systolic/diastolic mechanisms may not be

reflective of overall cardiac dysfunction.The combined myocardial performance index

(Tei) properly characterizes global cardiac dysfunction in murine MI models.

P270

Does the simplified approach on left ventricular (LV) elastance measurements

provide reliable results of LV contractility?

A. Manouras1; A. Sahlen2; R. Winter2; P. Vardas3; LA. Brodin4
1Karolinska Institute, Danderyd Hospital, Stockholm, Sweden; 2Department of
Cardiology, Karolinska University Hospital, Huddinge, Stockholm, Sweden; 3University
Hospital of Heraklion, Department of Cardiology, Heraklion, Greece; 4School of
Technology and Health, Royal Institute of Technology, Stockholm, Sweden

Background: Much echocardiographic research into left ventricular (LV) function relies

heavily onthe assumption: that LV systolic function can be described by the contractility

index end-systolic elastance (Ees). It has been suggested that Ees can be simply cal-

culated as the ratio between LV end-systolic pressure (ESP) to end-systolic volume

(ESV). As based on pressure-volume loop analysis, this method relies on the funda-

mental assumption that the slope of the LV end-systolic pressure-volume relations inter-

sects the volume axis at a negligible value and therefore can be approximated as zero,

which however is controversial. We wished to critically test this assumption.

Methods and Results: Pressure and volume data were obtained at baseline and after

a load intervention with iv. nitroglycerin (NTG) in n=65 patients (age=67+9) under-

going coronary angiography and simultaneous echocardiography (LVEF=55+8%).

The simplified Ees (EesSimp=baseline ESP/baseline ESV) was compared to the

Gold Standard (GS) ratio obtained using delta pressure and volume values from base-

line to post-NTG (EesGS=dESP/dESV). It was found that EesSimp correlated relatively

poorly to EesGS (r=0.34; p=0.04) and that the two methods provided values of volume

axis intersect that substantially differed from the assumed zero value (EesSimp V0 :

mean -7.0mL vs EesGS V0 : -62.2mL).

Conclusion: The very popular systolic index ESP/ESV agrees relatively poorly with

Gold Standard LV contractility as the volume axis intercept is non-negligible.

P271

The diagnostic value of layer-specific quantification of myocardial deformation

in the assessment of patients with coronary artery disease

S I. Sarvari; K H. Haugaa; W. Zahid; B. Bendz; L. Aaberge; T. Edvardsen

Oslo University Hospital, Rikshospitalet, Department of Cardiology, Oslo, Norway

Purpose: The left ventricular (LV) wall of the heart comprises three myocardial layers.

The subendocardial layer is most susceptible to ischemic injury. We hypothesised that

patients with coronary artery disease (CAD) and significant coronary artery stenosis

have reduced subendocardial function assessed by strain compared to patients

without stenoses.

Methods: Fifty-one patients with suspected non-ST elevation myocardial infarction

(NSTEMI) and unstable angina pectoris (UAP) were included. Thirty of these patients

had significant stenosis in one or more coronary arteries while 21 patients did not

have significant stenosis and served as controls. Peak systolic longitudinal subendo-

cardial, subepicardial and transmural (including all cardial layers) strain were assessed

by 2D speckle tracking echocardiography in a 16 LV segments model and averaged to

global longitudinal strain subendocardially, subepicardially and transmurally.

Results: Patients with significant coronary artery stenosis had worse overall myocardial

function compared to patients without significant stenosis (Table). Subendocardial

strain (-17.6 + 2.6%) was significantly greater than subepicardial strain (-13.3 +

1.9%, p,0.001) in the whole study population. The absolute difference between sub-

endocardial and subepicardial strain was lower in patients (D3.8%) than in controls

(D4.9%, (p=0.02). This reflects more pronounced ischemic injury in the subendocardial

layer in patients with significant stenoses. In a ROC analysis, subendocardial strain had

the best AUC 0.83 (95% CI 0.71-0.95) to identify significant coronary stenosis, while

transmural strain showed 0.82 (95% CI 0.70-0.94) and subepicardial strain 0.74

(95%CI 0.71-0.95).

Conclusions: Subendocardial function was more affected in NSTEMI and UAP

patients with significant coronary artery stenosis compared to subepicardial function.

Assessment of layer-specific strain echocardiography might identify NSTEMI and

UAP patients with significant coronary artery stenosis.

P272

3D-4D quantification of left ventricular volumes and ejection fraction on the

basis of feature strain echocardiography

G. Di Bella1; S. Pedri2; R. Donato1; A. Madaffari1; C. Zito1; D. Stapf3; M. Schreckenberg3;

S. Carerj1
1Policlinico Universitario, Messina, Italy; 2Esaote Centre, Florence, Italy; 3TOMTEC
IMAGING SYSTEMS, Munich, Germany

Purpose: The aim of this study was to evaluate the accuracy of a 3D-4D quantification

of left ventricular (LV) volumes and ejection fraction (EF) using a feature tracking echo-

cardiographic software and related post-processing tools.

Methods: 20 subjects were enrolled in this study; of these 10 healthy subjects (5 male,

32+4 years), and 10 patients (4 male, 66+17years) with heart diseases (2 with dilated

cardiomyopathy, 3 previous myocardial infarction, and 5 patients with hypertrophic car-

diomyopathy), underwent to 2D conventional echocardiography (Simpson method),

XStrain 4D (XS4D) analysis and to cardiac magnetic resonance (MRI), in the same

day and in random order to quantify end diastolic volume (EDV, ml), end systolic

volume (ESV, ml) and EF (%). The Simpson method was determined from four- and

two-chamber (Ch) views. XS4D is a software solution merging Esaote’s XStrain 2D

tracking technologies with Tomtec’s 3D/4D rendering. Starting from standard apical

4Ch, apical 2Ch and apical long axis heart’s views elaborated with 2D Strain, XS4D pro-

vides temporal compensation of the heart rate variation, spatial alignment of the 3

views in 3D space and adaptation of a dynamic LV surface. Using well proven numeri-

cal methods XS4Dprovides various derives dynamic measurements among which

global and regionalvolumes curves (including EDV,ESV and EF). The MRI quantifi-

cation of LV volumes and EF included 9-13 short axis views (thickness 8 mm, gap inter-

slice 0 mm). MRI was used as the gold standard method.

Results: LV volumes obtained by XS4D (EDV:92+43 ml, ESV: 49+31 ml) and

Simpson method (EDV: 82+39 ml, ESV: 35+29 ml) were significant underestimated

(P,0.001) in comparison with MRI (EDV:159+54ml, ESV: 76+ 45 ml). No significant

difference regarding EF was found among XS4D (54+12%), Simpson method

(61+13%) and MRI (56+11%). Bland-Altman analysis between XS4D and cardiac

MRI showed a low level of agreement for EDV (mean difference=66.6; SD=32) and

for ESV (mean difference= 31.6; SD=23); similarly Simpson method and MRI

showed a low level of agreement for EDV (mean difference= 76.5; SD=30) and for

ESV (mean difference= 31.6; SD=23); On the contrary, a very low bias (mean differ-

ence 2.2; SD=9.7) was found between XS4D and cardiac MRI for the quantification

of EF, and between Simpson method and MRI (mean difference -4.6; SD=7.4).

Conclusion. Quantification of LV volumes using XS4D allows an accurate, and reliable

assessment of LV EF and arough estimation of LV volumes compared with cardiac MRI.

XS4D provides volumetric data that are similar to those computed using Simpson

Biplane.

P273

New application of 2-dimentional midwall ejection fraction by speckle tracking

echocardiography.

H. Yoshikawa; M. Suzuki; Y. Kusunose; G. Hashimoto; T. Otsuka; M. Nakamura; K. Sugi

Toho Univesity ohashi Medical Center, Tokyo, Japan

Purpose: Left ventricular midwall fractional shortening (FS) has been used as a more

physiologically appropriate measurement of left ventricular systolic performance in

patients with left ventricular hypertrophy than conventional FS. On the other hand, 2-

dimentional echocardiography is more accurate for evaluating left ventricular volume

and ejection fraction (EF) compared with M-mode echocardiography. The purpose of

this study was to assess the usefulness of midwall EF using 2-dimentional speckle

tracking echocardiography.

Method: Forty six patients with or without left ventricular hypertrophy were enrolled in

this study. Left ventricular systolic function was assessed by EF, midwall FS and

midwall EF. Relationship between these parameters and left ventricular mass index

(LVMI) were investigated in this study. We also investigated the correlation between

midwall EF and conventional tissue Doppler index.

Results: The EF did not correlate with LVMI (r=0.173, p =NS). There was significant

correlation between midwall EF and LVMI (r=0.748, p ,0.0001). There was also signifi-

cant correlation between midwall FS and LVMI (r=0.692, p ,0.0001). The early systolic

Layer-spesific left ventricular function

Controls (n=21) NSTEMI/UAP (n=30) p-value

Subendocardial LV GLS (%) -19.2+2.3 -16.4+2.1 ,0.001

Subepicardial LV GLS (%) -14.3+2.0 -12.6+1.6 0.002

Transmural LV GLS (%) -15.8+1.5 -13.5+2.2 ,0.001

NSTEMI = non-ST elevation myocardial infarction; UAP = unstable angina pectoris; LV = left

ventricular; GLS = global longitudinal strain.
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mitral annular velocity and the early diastolic mitral annular velocity correlated with

LVMI (r=0.446, p =0.0019, r=0.418, p =0.0038, respectively). Midwall EF correlated

with the early systolic mitral annular velocity and the early diastolic mitral annular vel-

ocity (r=0.418, p =0.0039, r=0.430, p =0.0028, respectively).

Conclusion: Midwall EF correlates with the degree of left ventricular hypertrophy.

Midwall EF can detect the left ventricular systolic dysfunction which cannot detect by

conventional EF. Assessment of midwall EF may apply to assessment of left ventricular

systolic performance in patients with various left ventricular geometry.

P274

Echocardiographic risk stratification in pulmonary arterial hypertensive

patients

J. Grapsa; D. Dawson; W. Gin-Sing; LSGE. Howard; JSR. Gibbs; P. Nihoyannopoulos

Hammersmith Hospital, London, United Kingdom

Purpose: The aim of this study was to create an echocardiographic algorithm for risk

stratification following a retrospective analysis of echocardiographic data in pre-

capillary pulmonary hypertensive (PH) patients.

Methods: All patients referred to the National Pulmonary Hypertension Service of Ham-

mersmith Hospital from 2002 until 2008 were included in the study. The patient cohort

was solely focused in all pre-capillary PH patients and consisted of 762 patients. The

data was analysed using a time-dependent Cox model. The survival outcome was

determined by death. Of 762 patients, 226 (30%) died. Indices that determined survival

were inserted into a receiver – operating curve (ROC) analysis in order to identify the

optimal cut-off value for predicting mortality at 12 months.

Results: When specific cut-off points were determined for each echo parameter, mod-

erate TR (AUC: 0.875) had the greatest sensitivity and specificity to predict 12-month

survival, followed by a fractional area contraction (FAC) , 30% (AUC: 0.725). An

eccentricity index in end-systole (EIs) . 1.98 (AUC: 0.664), an MPI . 0.84 (AUC:

0.654), presence of PerEf (AUC: 0.623), acceleration time (AT) ≤ 62 msec (AUC:

0.583), right atrial volume (RAvol) . 158 mls (AUC: 0.546), and finally a tricuspid

annular plane systolic exertion (TAPSE) ≤ 14 mm (AUC: 0.544) were high risk echocar-

diographic markers for low survival within 12 months of follow up.

Conclusions: In a homogenous group of pre-capillary PH patients, echocardiographic

predictors of overall survival were severity of tricuspid regurgitation, MPI, PerEf followed

by AT, RAvol and TAPSE. These may risk stratify prospective pulmonary hypertensive

patients.

P275

Regional wall motion variations in right ventricular systolic impairment in

patients with pulmonary hypertension as assessed by three dimensional

speckle tracking

B. Smith1; J. Grapsa1; D. Dawson1; T. Coulter1; A. Rendon1; W. Gorissen2;

P. Nihoyannopoulos1
1Hammersmith Hospital, Imperial College London, NHLI, London, United Kingdom;
2Toshiba Medical Systems, Zoetermeer, Netherlands

Purpose: Two-dimensional speckle tracking (2DST) imaging of the right ventricle (RV)

has been used to demonstrate reduced longitudinal strain (LS) in the basal, mid and

distal segments in patients with pulmonary hypertension (PHT) when compared to

healthy controls. Thus far only LS has been measured in these populations with the

transverse directions almost entirely ignored, and only in 2D. The advent of three-

dimensional speckle tracking (3DST) allows for the analysis of longitudinal, radial

(RS) and circumferential (CS) strain from the same 3D full volume capture, and elimin-

ates the effect of out-of-plane data loss.

Methods: N=28 patients with PHT (59.5+15.9y, RVSP 89.9+26.5mmHg) with satis-

factory imaging for 3DST and N=10 healthy volunteers (38.0+16.8y, RVSP

27.8+4.7mmHg) were included in the study. In addition to standard 2D and Doppler

studies, a 3D full volume capture of the RV was acquired. The RV free wall was

divided equally into basal, mid and distal segments and analysed by 3DST for RS,

LS and CS.

Results: LS was reduced in the basal (-35.9+7.4 vs. -23.3+7.2, p,0.001) and mid

(-10.3+6.0 vs. -5.5+4.3, p=0.009) segments but not the distal segment, and only

the mid-level demonstrated a statistically significant difference between groups for

RS (22.9+15.7 vs. 12.5+8.9, p=0.027). There were no significant differences in

regional CS between groups. When divided into groups according to the subjective

assessment of RV systolic function, there were significant differences between

groups for basal and mid LS, and basal RS (see picture). When comparing between

regions, basal LS was significantly greater than mid and distal LS (p,0.001, both).

Conclusions: 3DST is able to demonstrate differences in regional wall motion for the

RV in normal subjects and patients with PHT.

P276

Right ventricular outflow tract systolic excursion. A novel echocardiographic

parameter of right ventricular function associated with poor survival

A. Shiran; I. Asmer; S. Adawi; M. Ganaeem; J. Shehadeh

Lady Davis Carmel Medical Center, Haifa, Israel

Background: Right ventricular (RV) function has important prognostic and therapeutic

implications. Assessment of RV function using echocardiography is challenging. The

aim of this study was to evaluate a new parameter of RV function, right ventricular

outflow tract systolic excursion (RVOT_SE).

Methods: RVOT_SE was measured using the parasternal short axis view at the level of

the aortic valve and M-Mode echocardiography (Figure). We measured the systolic

excursion of the RVOT anterior wall. RVOT_SE was measured in 45 patients (age

63+19y, 26 males) with normal RV function (RV fractional area change

(RVFAC).32% and tricuspid annular plane systolic excursion (TAPSE).1.5 cm) and

27 patients (age 68+14y, 23 males) with reduced RV function (RVFAC,32% and

TAPSE,1.5 cm).

Results: RVFAC was 46+6% in the normal RV group and 22+5% in the reduced RV

group (p,0.0001). TAPSE was 2.2+0.4 cm in the normal RV group and 1.0+0.2 cm

in the Reduced RV group (p,0.0001). RVOT_SE was 9.5+1.4 mm in the normal RV

group and 1.6+1.1 mm in the reduced RV group (p,0.0001). An RVOT_SE, 6

mm identified patients with reduced RV function with a 100% sensitivity and 100%

specificity. Survival at one year was 60% in patients with RVOT_SE,6 mm and 86%

in patients with RVOT_SE.6 mm, p,0.002. The figure below shows RVOT_SE

measurements (arrows) in a patient with normal (A) and reduced (B) RV function.

Conclusions: RVOT_SE is a novel, simple, and promising parameter for assessing RV

function, and it is associated with poor survival. Further study is needed to determine

the usefulness of RVOT_SE for echocardiographic assessment of RV function.

P277

Right ventricular function assessment by speckle tracking echocardiography in

patients undergoing left ventricular assist device

M. Cameli1; M. Lisi1; FM. Righini1; M. Maccherini2; G. Sani3; M. Galderisi4; S. Mondillo1
1University of Siena, Department of Cardiovascular Diseases, Siena, Italy; 2University of
Siena, Department of Cardiothoracic Surgery, Siena, Italy; 3University of Florence, Dpt
Critical Care Medicine & Surgery, Unit of Gerontology & Geriatric Med., Florence, Italy;
4University of Naples Federico II, Dpt of Clinical & Experimental Medicine,
Cardioangiology Unit, Naples, Italy

Background: Right ventricular (RV) systolic function has a critical role in determining

the clinical outcome and the success of using left ventricular assist devices (LVADs),

in patients with refractory heart failure. RV deformation analysis by speckle tracking

echocardiography (STE) has recently allowed a deeper analysis of RV longitudinal

function. The aim of the study was to evaluate right ventricular function by speckle

tracking echocardiography (STE) in patient with advanced heart failure before and

after LVAD implant.

Regional strain (%) vs systolic function
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Methods: Transthoracic echo-Doppler was performed in 9 patients referred for LVAD

implant at baseline and with serial echocardiograms after LVAD implant (Jarvik

2000). In a subgroup of patients an additional intermediate echo evaluation, after

intra-aortic balloon pump (IABP) implant, was performed. All echocardiographic

images were analyzed off-line to calculate the free wall RV longitudinal strain (RVLS).

Results: All patients, except two, which presented the lowest RVLS values at baseline,

showed a progressive increase of RVLS after LVAD implant. Analyzing five patients

undergone to IABP as an intermediate step, it was clear that only patients that pre-

sented an increase of RVLS after IABP implant, showed progressive increase of

RVLS levels after LVAD implant. Three patients, that did not experienced an increase

of RVLS after IABP implant, presented a RV failure after LVAD implant.

Conclusions: This new parameter of RV myocardial deformation, RVLS, may have

interesting clinical implications for LVAD patients; it can be applied for evaluation of

RV function before LVAD implant, to potentially help in decision-making about the man-

agement of this kind of patients, and after LVAD implant, for the follow-up of patients.

ASSESSMENT OF DIASTOLIC FUNCTION

P278

Atrial septal defect in adults: reasons for closure

D. Kalimanovska-Ostric1; T. Nastasovic2; I. Jovanovic3; B. Milakovic2; M. Dostanic2;

M. Stosic2; I. Sasic2
1Medical Faculty, University of Belgrade, Belgrade, Serbia; 2Institute for Anesthesiology
& Reanimathology, Belgrade, Serbia; 3University Children’s Hospital, Belgrade, Serbia

Doppler techniques are widely used for assessment of ventricular diastolic function.

Purpose: The aim of the study was to evaluate the influence of atrial septal defect

(ASD) closure in adults on left ventricular (LV) diastolic function assessed by conven-

tional and tissue Doppler imaging.

Methods: Thirty consecutive patients with a history of ASD (77% type secundum, 10%

type primum, 13% type sinus venosus) and 30 healthy controls matched by sex and

age were involved in our research (43.3% M; mean age 36.2+ 12.5 years). 23.3%

pts had transcatheter ASD closure. All patients were observed before, a month and

a year after closure. Conventional Doppler (pulsed and continual) and pulsed tissue

Doppler imaging examination were performed in all patients before and after closure

and in all control subjects. The parameters for LV diastolic function assessed by con-

ventional Doppler examination were mitral diastolic flow peak velocity ratio (E/A) and

mitral flow deceleration time (MF DT). The basal free LV wall was sampled. The par-

ameters for LV diastolic function assessed by tissue Doppler examination were early

and late myocardial peak diastolic velocity ratio (Em/Am ratio) and isovolumic relax-

ation time (IVRt). The ratio of early mitral diastolic flow peak velocity and early myocar-

dial peak diastolic velocity (E/Em) was calculated as an index of LV filling pressure.

Results: In our study there was no significant difference between parameters obtained

in patients before closure and control subjects (E/A, MF DT, Em/Am, IVRt, E/Em). We

also didn’t observe significant difference between these parameters obtained one

month and one year after closure compared with controls and baseline (Table 1).

Conclusions: The presence of ASD in adults doesn’t have influence on left ventricular

diastolic function and filling pressure assessed by Doppler techniques. Closure pre-

serves this function, immediately and one year after it.

P279

Impaired LV diastolic function in long term type 1 diabetes is associated with

advanced glycation endproducts

KA. Sveen1; T. Nerdrum2; KF. Hanssen1; K. Dahl-Jorgensen3; K. Steine2
1Oslo University Hospital, Section of Endocrinology, Oslo, Norway; 2Akershus University
Hospital, Department of cardiology, Lorenskog, Norway; 3Pediatric Department
Ullevaal, Oslo University Hospital, Oslo, Norway

Purpose: The LV function in long term (40 years duration) type 1 diabetes without

symptoms is not well known. Therefore we assessed LV systolic and diastolic function

in such a cohort, and studied if advanced glycation endproducts (AGE) were associ-

ated with these parameters. AGEs contribute in the development of diabetic vascular

complications and have also been suggested as a mechanism for a specific diabetic

cardiomyopathy.

Methods: 27 (54+7 years) patients with type 1 diabetes of 40+3 years duration from

the cohort "Oslo study" underwent clinical examination, standard echocardiography

and tissue velocity imaging (TVI), and were compared with 26 age and sex matched

healthy controls (55+6 years ). LV ejection fraction (EF) were measured by two-

dimensional (2D) echo and tricuspidal annular systolic excursion (TAPSE) by

M-mode as a measure for right heart systolic function. LV diastolic function was

assessed by peak early (E) and atrial (A) diastolic transmitral velocities by pulsed

Doppler, and TVI E‘ as an average of early diastolic septal and lateral TVI velocities.

E/E’ and E/A ratio were then calculated. Systolic S by TVI was measured at septum

and lateral LV wall from four chamber view and averaged. All echocardiograhic record-

ings were analyzed by the same investigator, who was blinded to the clinical status of

the participants.The AGE modification methylglyoxal derived hydroimidazolone was

analyzed in serum by immunoassay.

Results: There were no significant difference in age, body mass index, EF, TAPSE or

systolic blood pressure between the diabetics and the controls, and the ECGs were

normal in both groups. The diabetic patients had lower diastolic blood pressure and

increased heart rate, 65+8 vs 73+9 mmHg (p ,0.01) and 76 + 10 vs 67 + 10

beats/min (p,0.01), respectively. Systolic S was significantly lower in the diabetics

compared to the controls, 6.9+1.6 cm/s vs 7.9+1.5 cm/s (p,0.05), and transmitral

E and E/E’ were significant higher in the diabetics, 0.8+0,1 m/s vs 0.7+0.2 m/s

(p,0,01) and 7.2+2 vs 6.0+1.5 (p,0.05), respectively. Hydroimidazalone (AGE) cor-

related significantly with E/E‘, R=0.45 (p,0.05), but not with S.

Conclusion: The present study has demonstrated a reduced LV systolic function by

TVI and increased E/E‘, which reflects increased LV filling pressures and thus LV dias-

tolic dysfunction in this cohort of diabetics type I of 40 years duration compared to con-

trols. The association betwen E/E‘and metylglyoxal derived hydroimidazalone may

suggest AGEs as a mechanism for the enhanced LV filling pressure in these

patients-perhaps by inducing stiffening of LV connective tissue.

ISCHEMIC HEART DISEASE

P280

Transthoracic echocardiography for detection of coronary artery stenoses by

use of coronary poststenotic diastolic to systolic velocity ratio in the left

anterior descending and circumflex arteries

E. Holte1; J. Vegsundvaag1; T. Hole1; K. Hegbom2; R. Wiseth2
1Alesund Hospital, Alesund, Norway; 2St.Olavs University Hospital, Trondheim, Norway

Purpose: Recent reports have indicated that use of the diastolic to systolic flow velocity

ratio (DSVR) measured by transthoracic Doppler echocardiography (TTE) in the distal

left anterior descending coronary artery (LAD) is a simple noninvasive method for

detecting coronary stenoses located more proximally in the LAD, with significant

reduction of the diastolic relative to the systolic flow component when measured post-

stenotically. However, various cut-off values for significant stenosis have been pro-

posed, with peak DSVR (pDSVR) , 1.6 – 1.8 representing significant stenosis in

different studies. To the best of our knowledge, there are no data on TTE DSVR

measurements of the circumflex coronary artery (Cx). The purpose of this study was

to evaluate by TTE the potential of DSVR measured in distal-to-mid LAD (dmLAD)

and marginal branches of Cx (CxMb) for detecting coronary stenoses in the left main

(LM), LAD and Cx arteries, compared with quantitative coronary angiography (QCA).

Methods: A total of 108 patients scheduled for coronary angiography because of chest

pain or acute coronary syndrome were studied. When the relevant coronary segment

was identified with antegrade flow, the pDSVR was measured in dmLAD and CxMb.

Peak DSVR results were compared with results from QCA, with stenosis severity in

the LM/LAD and LM/Cx divided into 2 groups: (1) diameter stenosis 0-49%; (2) diam-

eter stenosis 50-100%. Each main coronary artery could have more than one stenosis,

with the most tight stenosis defining the degree of stenosis.

Results: Peak DSVR was successfully measured in dmLAD and CxMb in 83% and 31%

of patients, respectively. Among coronary arteries with DSVR measurements, QCA

identified 34 group 2 stenoses in LAD and 5 group 2 stenoses in Cx. Peak DSVR

was significantly different between the groups, with pDSVR 1.90 + 0.31 in group 1

and 1.50 + 0.16 in group 2 (p , 0.001). ROC analysis showed that a pDSVR cut-off

value of 1.68 had specificity of 90 % and sensitivity of 84% for detection of group 2 ste-

noses. Excluding the Cx, the same pDSVR cut-off value had specificity of 91% and sen-

sitivity of 86% for detection of group 2 stenoses in LAD.

Conclusions: DSVR measurements in dmLAD were feasible in the majority of patients

and in CxMb in 1/3 of patients. The ROC analysis showed that a pDSVR cut-off value of

1.68 had high precision for identifying significant stenoses in LAD and Cx, defined as

diameter stenosis 50-100%. (ClinicalTrials.gov number NTC00281346.)

P281

Lipoprotein-phospholipase A2 is associated with abnormal digital reactive

hyperemia and impaired coronary flow reserve in patients with stable CAD

I. Ikonomidis1; J. Lekakis1; V. Tritakis2; I. Papadakis2; N. Kadoglou2; S. Tzortzis2;

P. Trivilou2; C. Koukoulis2; I. Paraskevaidis2; M. Anastasiou-Nana2
1University of Athens, Athens, Greece; 2University of Athens, Attikon Hospital, 2nd
Cardiology Department, Athens, Greece

RV strain before and after LVAD implant

Parameter Control

group

ASD

Baseline

ASD 1 month after

closure

ASD 1 year after

closure

p

E/A 1.2 +0.5 1.3 +0.4 1.3 +0.5 1.2 +0.6 ..05

MF DT, ms 176+44 167+38 172+41 171+47 ..05

Em/Am 1.4 +0.4 1.5 +0.4 1.5 +0.3 1.4 +0.5 ..05

IVRt, ms 57 +22 64 +28 59 +25 58 +23 ..05

E/Em 5.1 +1.2 5.2 +1.4 5.2 +1.3 5.4 +1.2 ..05
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Lipoprotein phospholipase A2 (Lp-PLA2) is an emerging inflammatory marker with

prognostic value. Reactive hyperemia peripheral arterial tonometry (RH-PAT) is a

method to assess peripheral microvascular endothelial function and is linked to coron-

ary microvascular endothelial dysfunction. We investigated the association of Lp-PLA2

with RH-PAT, coronary flow reserve (CFR), and carotid intimal media thickness in CAD

patients

Methods: Using RH-PAT, digital pulse volume changes during reactive hyperemia were

assessed in 43 patients with angiographically documented CAD. RH-PAT index, a

measure of reactive hyperemia, was calculated as the ratio of the digital pulse

volume during reactive hyperemia divided by that at baseline using the Endo-PAT

apparatus. Coronary flow reserve (CFR) of the LAD after adenosine infusion was

assessed using Doppler echocardiography.The mean intima-media thickness (IMT)

in common carotids and carotid bulbs using ultrasound imaging was also measured

According to the values of the 25th percentile of CFR, RH-PAT and IMT, patients

were categorised in to those with CFR ,2.1, RH-PAT index ,1.4, or IMT.0.9 mm

Results: Increasing levels of Lp-PLA2 were related with smoking, decreasing CFR,

decreasing RH-PAT index and increasing IMT values (r=0.41, r=-0.39, r=-0.45 and

r=0.38 respectively, p,0.05). Lp-PLA2 was higher in patients with CFR,2.1 than in

those with CFR.2.1 (169+48 vs. 117+24 ng/ml, p=0.003), in patients with RH-PAT

index ,1.4 than in those with RH-PAT .1.4 (144+40 vs. 115+29 ng/ml, p=0.02)

and in patients with IMT.0.9mm than in those with IMT.0.9mm (138+36 vs. 97+

40 ng/ml, p=0.015)

Conclusions: Increasing levels of Lp-PLA2 are related to endothelial dysfunction,

impaired CFR and evidence of carotid atherosclerosis suggesting a potential role for

Lp-PLA2 to identify stable CAD patients with adverse prognosis.

P282

Duration of myocardial systolic lengthening at rest predicts the presence of

significant coronary artery disease

M K. Smedsrud; S. Sarvari; K H. Haugaa; O. Gjesdal; L. Aaberge; T. Edvardsen

University of Oslo, Rikshospitalet University Hospital, Department of Cardiology, Oslo,
Norway

Purpose: Ischemic myocardium with reduced active force will lengthen when left ven-

tricular (LV) pressure is rising during early systole before onset of systolic shortening.

The object of this study was to investigate whether the duration of LV systolic lengthen-

ing measured by two dimensional speckle tracking echocardiography (2D-STE) at rest

could accurately identify patients with significant coronary artery disease (CAD).

Methods:We included 65 patients with suspected CAD referred to an elective diagnos-

tic coronary angiography. None of these patients had a previous history of overt myo-

cardial infarction. 2D-STE was performed before angiography. Global longitudinal

strain and duration of LV systolic lengthening were recorded in 3 apical long-axis

recordings and averaged from 16 LV segments (Figure).

Results: Of the 65 patients, there were 26 with significant CAD defined as ≥50% diam-

eter stenosis in any coronary artery. The duration of systolic lengthening was signifi-

cantly prolonged in patients with CAD as compared with patients without significant

coronary artery stenoses (84+41ms vs. 38+24ms, P,0.001). Correspondingly,

global systolic longitudinal strain was significantly lower in patients with CAD

(-17.7+3.2% vs. -19.6+2.6%, P=0.01).

Conclusions: Duration of myocardial systolic lengthening was prolonged in patients

with significant coronary artery stenoses and might be a useful tool to identify these

patients. Our results indicate that patients with significant CAD have myocardial seg-

ments with reduced active force also at rest.

P283

Global 3D circumferential strain is related to infarct size and transmural extent

of myocardial necrosis in patients with successfully reperfused STEMI

D. Muraru1; M. Beraldo1; E. Solda’1; U. Cucchini1; D. Peluso1; MF. Tuveri2;

A. Al Mamary1; LP. Badano1; S. Iliceto1
1University of Padua, Department of Cardiac, Thoracic and Vascular Sciences, Padua,
Italy; 2University of Cagliari, Cardiology Clinic, Cagliari, Italy

Infarct size represents a powerful predictor of mortality and adverse events. The ability

of 3D speckle-tracking to estimate infarct size in STEMI was not explored.

Methods: 49 pts (age 60+15) with a first recent STEMI (8+3 days) successfully reper-

fused by primary PCI were studied. Peak global 2D longitudinal strain (LS) from 3

apical views (68+9 fps) and 3D LS, circumferential (CS), radial (RS) and area strain

(AS) from 4-beat LV data sets (30+3 vps) were measured. Infarct size was estimated

by peak cTnI levels in all pts. In 27 pts, delayed-enhancement MRI (DE-MRI) was per-

formed within 24h from echo study. Transmural extent of necrosis (% DE) was

measured and infarct size index (ISI, %) was calculated as the sum of %DE for all LV

segments divided by 17.

Results: Peak cTnI (mean 162 mg/L, range 2.0-916) was correlated with 2D LS and all

3D strains, as well as with 3D LV volumes and ejection fraction (Table). At multivariable

analysis, only CS emerged as significant independent predictor of infarct size (b 0.584,

p,0.001). In MRI pts, CS showed the closest correlation with ISI among all strains

(r=0.716, p,0.001) and the best discriminative power to predict the extent of necrosis

transmurality at DE-MRI (F ANOVA 82.1, p,0.0001). In 20 pts, intraclass correlation

coefficient for 3D CS was 0.98 for intra- and 0.95 for interobserver reproducibility.

Conclusion. In STEMI pts, 3D CS showed good reproducibility and accuracy for infarct

size estimation in comparison with DE-MRI and cTnI, being superior than 2D and 3D

LS. This is the first study demonstrating that 3D CS may be used as an objective

marker of infarct size and necrosis transmurality at bedside.

P284

Coronary flow analysis after acute myocardial infarction: are there differences

in conventional echocardiographic parameters in patients with microvascular

dysfunction?

H. Dores; J. Abecasis; M. Carvalho; M. Santos; MJ. Andrade; R. Ribeiras; C. Reis;

E. Horta; R. Gouveia; M. Mendes

Serviço de Cardiologia, Centro Hospitalar Lisboa Ocidental, Lisbon, Portugal

Background: Assessment of distal left anterior descending coronary artery (LAD) flow

after reperfused acute myocardial infarction (AMI) may provide important insights in

myocardial reperfusion assessment and microcirculatory dysfunction. However, its

relation to other echocardiographic parameters describing left ventricular (LV) function

after AMI is not well established.

Aim: To evaluate LAD flow pattern after reperfused AMI and to analyze its relation with

other echocardiographic parameters.

Methods: 53 patients (pts) without known coronary artery disease (CAD), 42 men,

m=58.5+13.1y, with ST-elevation AMI submitted to primary percutaneous coronary

intervention (PCI) 9.8+14.3 hours after the beginning of symptoms. Fibrinolytic

therapy was administered in 4pts before PCI and percutaneous thrombus aspiration

was achieved in 18pts. A complete transthoracic echocardiogram with LAD flow evalu-

ation was performed between the second and fifth day (m=3.6+1.9days) after the PCI.

We evaluated demographic, clinical, angio and echocardiographic parameters [right

and left ventricular (LV) function, LV deformation and volumes, filling patterns]

between two groups: LAD deceleration time below and above 600ms (A and B respect-

ively), the accepted cut-off value defining microvascular obstruction after recanaliza-

tion. Therapeutic strategies were compared. We also assessed cardiovascular

outcomes between both groups at 18.1+11.2months of follow-up after the event.

Results: 37pts (69.8%) had LAD criteria for microvascular dysfunction after PCI (mean

deceleration time=266.6+ms, peak flow velocity 42.1+22.9m/s and coronary flow

systolic inversion in 4pts). In this group of pts, LV ejection fraction was significantly

depressed as compared to group B (85.7% with LV ejection fraction ,50% vs. none;

p=0.001). We also found significant differences in the wall motion score index

(1.77+0.23 vs. 1.55+0.33; p=0.008), global longitudinal strain (-10.41+2.41% vs.

-12.62+3.23; p=0.032) and E wave deceleration time (166.6+44.2 vs. 206.9+56.2;

p=0.018). Neither fibrinolytic therapy nor thrombectomy and time to PCI were different

among the groups. Cardiovascular outcome was also not different among.

Conclusion: In these patients with AMI, microvascular dysfunction as assessed by

non-invasive coronary flow pattern was associated with several criteria of worse LV

performance.

P285

Left atrial strain may predict LV remodeling in patients after acute myocardial

infarction

D. Zaliaduonyte-Peksiene1; V. Mizariene1; G. Cesnaite2; E. Tamuleviciute2;

R. Jurkevicius1; J. Vaskelyte1; R. Zaliunas1
1Lithuanian University of Health Sciences, Academy of Medicine, Cardiology
Department, Kaunas, Lithuania; 2Lithuanian University of Health Sciences, Academy of
Medicine, Kaunas, Lithuania

Background:Recently echocardiographic strain imaging has been proposed as a

novel approach for the assessment of cardiac function after acute myocardial infarction

(AMI).

Correlates of peak cTnI level.

Parameter Bivariate analysis

r (Pearson) p

3D global LS (%) 0.35 0.014

3D global CS (%) 0.48 ,0.001

3D global RS (%) -0.45 0.001

3D global AS (%) 0.48 0.001

3D EDV (mL/2 0.33 0.019

3D ESV (mL/m2) 0.45 0.001

3D EF (%) -0.43 0.002

2D global LS (%) 0.50 ,0.001
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Purpose: The aim of our study was to evaluate contraction of the left atrium (LA) using

speckle tracking echocardiography (STE) technique in patients with AMI and to define

the feasibility of this method in AMI patients with LV remodeling.

Methods: A total of 136 patients (mean age 57.2+9.8) with a first AMI and 36 controls

(mean age 60.8+10.2) were enrolled into the study. All of them underwent an echocar-

diographic investigation with STE for evaluation of LA strain. AMI patients were exam-

ined within 24-72 hours of the onset of AMI symptoms and in 4 months after AMI. 46

(33.8%) patients with LV remodeling were identified where LV remodeling was

defined as a 15% increase from the baseline in LV end diastolic volume.

Results: Conventional atrial measurements such as LA diameter, LA volume and LA

volume index did not differ between the AMI patients and controls. LA peak systolic

strain was markedly impaired in AMI patients (27.5+9.1% vs.36.7+6.5%, p,0.001).

LA peak systolic strain was evaluated in AMI patients with LV remodeling and

without LV remodeling. Both groups had comparable baseline clinical and echocardio-

graphic characteristics, except for predominating anterior wall MI (p,0.01), higher leu-

kocyte count value at admission (p,0.01), lower ejection fraction (p,0.05) and

increased end systolic volume (p,0.05). LA peak systolic strain was lower in patients

with LV remodeling if compare to non-LV remodeling patients (21.8+7.4%

vs.29.5+8.8, p,0.05) while LA diameter and LA volume did not have significant differ-

ences between the two groups at the baseline. Logistic regression analysis showed

that LV ejection fraction (O.R. 0.9; 95% CI 0.84-0.99, p,0.05) and atrial peak systolic

strain (O.R.0.8; 95% CI 0.83-0.97, p,0.01) were independent determinants of LV remo-

deling after AMI.

Conclusions: Our study demonstrates that STE is a promising non-invasive technique

to assess LA atrial function in patients with AMI and may have an impact on LV remo-

deling prediction.

P286

Ischemic right ventricular dysfunction predicts lower exercise capacity in

patients after myocardial infarction.

K. Smarz; B. Zaborska; T. Jaxa-Chamiec; P. Maciejewski; A. Budaj

Postgraduate Medical School, Grochowski Hospital, Warsaw, Poland

Background: Right ventricular (RV) systolic myocardial velocity (SmRV) was shown to

be an indicator of RV systolic function. RV dysfunction causes worsening of exercise

capacity (EC) in patients with chronic heart failure but data on impact of RV function

on EC in patients after inferior myocardial infarction (MI) with preserved left ventricle

(LV) EF are scarce.

Aim: To assess EC in patients with RV dysfunction complicating inferior MI in compari-

son to patients without RV dysfunction.

Methods: We evaluated prospectively patients with first inferior MI with ST segment

elevation treated by primary percutaneous coronary intervention (pPCI) and preserved

or mildly impaired LV systolic function (EF LV ≥ 45%). ECHO was performed post pPCI

within 48 hours from the onset of symptoms. RV systolic dysfunction was defined as

SmRV,11,5 cm/s at the basal segment of RV free wall in pulse wave Tissue

Doppler Echocardiography (TDE). Cardiopulmonary exercise test (CPET) was done

on day 14+10. Oxygen uptake at peak exercise (VO2peak) and at anaerobic threshold

(VO2-AT) and percent of predicted values (%) were assessed as EC parameters.

Results: Patients (n=90, 75,5% males, mean age 60,5+10 years) were divided into

two groups: the group with RV systolic dysfunction (n=49, 77% males, mean age

60,4 + 9,1 years) and the group without RV dysfunction (n=41, 80% males, mean

age 60+9 years). The group with RV dysfunction has a significant lower EC measured

as percent of predicted values of VO2max (Table). LV systolic parameters and maximal

troponin level have no impact on EC.

Conclusion: RV systolic dysfunction assessed with TDE in patients after acute inferior

MI, correlates well with other RV systolic parameters and has a significant impact on

exercise capacity estimated with cardiopulmonary stress test.

P287

Early prediction of infarct size after primary PCI by left ventricular rotation and

longitudinal mechanics - which parameter is the best?

D. Trifunovic1; D. Sobic-Saranovic2; S. Stankovic3; M. Ostojic1; B. Vujisic-Tesic1;

M. Petrovic1; I. Nedeljkovic1; M. Banovic1; M. Tesic1; I. Petrovic1
1Clinical Center of Serbia, Clinic for Cardiology - Belgrade Medical School, Belgrade,
Serbia; 2Clinical Center of Serbia, Institute for Nuclear Medicine, Belgrade, Serbia;
3Clinical Center of Serbia, Institute for Biochemistry, Belgrade, Serbia

Background: Assessment of myocardial deformation after reperfusion in acute myo-

cardial infarction was shown to predict LV remodeling, functional recovery of myocar-

dium within infarct zone and is closely related to the transmural extent of the infarction.

Nevertheless, power of early strain, strain rate and especially LV rotation to predict final

infarct size is still challenging.

Aim: examine whether longitudinal global and segmental myocardial deformation and

LV rotation assessed 48h after primary PCI can predict final infarct size estimated by

SPECT one month later.

Methods: 29 patients with first anterior myocardial infarction successfully treated

with primary PCI were examined 48h after primary PCI. Transthoracic echocardio-

graphy was done using Sequoia 256 echo machine and postprocesing was

done using Syngo US workplace. Systolic and peak strain, systolic and diastolic

strain rates (SR S; SR E and SR A) were measured as indices of longitudinal LV

function in apical 4-, 2- and 3 chamber views. Global and territorial (for LAD

territory) strain and strain rates were calculated. Rotations of LV base and apex

were measured (rotation angle and rotation velocities), LV twist and LV torsion

were calculated. SPECT imaging with 99mTc-MIBI was done a month after index

event and defect in myocardial perfusion measured as percent of the total myocar-

dial surface.

Results: both global and territorial peak strains were closely related to SPET per-

fusion defect (r= - 0.68, p=0.001 and r=- 0.76, p=0.004). Global and territorial sys-

tolic SR correlated well with SPET perfusion defect (r=-0.59, p=0.007 and r=-0.68,

p=0.022), whereas global SR-E showed less strong correlation (r= 0.42, p=0.05).

The strongest correlation SPECT perfusion defect had with apical rotation angle

(r= -0.80, p,0.001), LV twist (r=- 0.77, p,0.001) and LV torsion (r=- 0.74, p,

0.001). In multivariant logistic regression analysis that includes global peak longi-

tudinal strain, global SR S, LV EF 48h after the primary PCI, peak CK-Mb mass

and LV apical rotation angle, LV apical rotation angle (beta=-0.615, p=0.012) and

peak CK-Mb mass (beta=0.365, p=0.013) were independent predictors of infarct

size.

Conclusion: LV apical rotation, as well as territorial and global longitudinal strain and

strain rates 48h after reperfusion therapy in patients with first anterior myocardial infarc-

tion well correlate with size of infarction as determined by SPECT a month later. The

best correlation had LV apical rotation. These parameters could be of clinical value

for risk stratification early after myocardial infarction.

P288

Assessment of the influence of hibernated myocardium on left ventricular

function and clinical improvement in patients with ischemic heart failure and

coronary artery bypass revascularization

I. Peovska; E. Srbinovska; J. Maksimovic; V. Andova; F. Arnaudova; E. Hristova;

M. Otljanska; M. Vavlukis; S. Jovanova

University Cardiology Clinic, Skopje, Macedonia, The Former Yugoslav Republic of

Aims: The aim of the study was assessment of the influence of viable myocardium on

left ventricular function and clinical improvement in patients (pts) with severe ischemic

heart failure referred for coronary artery bypass surgery (CABG).

Materials and methods: We have evaluated 85 pts, age 66+/-5, with ischemic heart

failure (LV ejection fraction ,35%) referred for myocardial viability assessment

before CABG. Evaluation of left ventricular function was performed with echocardiogra-

phy and rest/nitrate myocardial perfusion imaging (MPI) with Tc-99m sestamibi Gated

SEPCT before and 10+/-3 months after CABG. Control MPI and echocardiography

study were used for assessment of LVEF, LV regional and global function, SPECT myo-

cardial perfusion and MPI wall motion index. MPI images were read using 17-segment

analysis, with. Bull’s eye quantitative analysis. Postoperative improvement in LVEF

.5% was considered significant.

Results: Patients with viable myocardium in .4 segments of LV assessed by MPI

(n= 46) had improvement in regional and global function and also in LV geometry

(shape and size) on both MPI and echocardiography, which was incremental to

the improvement in LV function. They demonstrated improvement of LVEF at 12

months after CABG (from 32+5 to 43+7%, P,0.001), with reverse remodelling

(LV ESV decreased from 145+/-32 to 89+/-21ml, P,0.001; LV EDV decreased

from 254+23 to 188+17 ml, P,0.001), and improved in NYHA class with

average one grade. Complete revascularization of viable segments improve regional

perfusion and function (WMI index decreased from 3.4+/-0.6 to 2,3+/-0.3, P,0.001),

that had contributed for global LV function improvement. Conversely, patients with

,4 jeopardized segments on MPI (n=39) failed to improve in LVEF (32+4 vs.

30+5%, NS), and exhibited ongoing remodelling (LV ESV increased from

122+/-21 to 153+19 ml P,0.001; LV EDV increased from 277+21 to 318+25

ml, P,0.001), without improvement in NYHA class in 9 pts (23%). Ongoing remodel-

ling and failed improvement in LVEF after CABG was also find in patients with large

non viable areas (.20% of myocardium). Pts with improved LVEF after CABG also

had improved quality of life.

Conclusion: Revascularization of viable myocardium in ischemic heart failure can

improve regional and global LV function, and LV geometry. Improvement in LV geome-

try contributes to better LV systolic function, which is predictor of clinical improvement

after revascularization. Non-invasive assessment with echocardiography and MPI

before revascularization can predict postoperative improvement of LV function in

high risk patients with severe ischemic heart failure.

Exercise capacity The group with RV

dysfunction N=49

The group without RV

dysfunction N=41

P=

VO2peak/VO2maxpred.

L/min[%]

71,2 + 11,9 82,9 + 16 0,0001

VO2-AT/VO2maxpred. L/

min[%]

60,6 + 10,9 68,7 + 16,9 0,0073

VO2peak/VO2maxpred.

ml/kg/min[%]

62,4 + 14,3 74,3 + 21,5 0,0023

VO2-AT/VO2maxpred. ml/

kg/min[%]

53 + 12 61,4 + 19 0,0125
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HEART VALVES

P289

Feasibility and accuracy of 3DTEE vs computed tomography in evaluation of

aortic valve annulus to left main ostium in patients candidates to percutaneous

aortic valve implantation.

G. Tamborini; L. Fusini; P. Gripari; M. Muratori; G. Pontone; D. Andreini; E. Bertella;

S. Ghulam Ali; A. Bartorelli; M. Pepi

Centro Cardiologico Monzino, IRCCS., Milan, Italy

Purpose: Percutaneous aortic valve implantation (AVI) has become a valid alternative

to conventional surgery in selected high-risk patients (pts), however some major com-

plications have been reported including coronary ostia impairment due to the presence

of low coronary ostia and the occluding effect of aortic leaflets displacement by pros-

thetic implantation. Moreover a reduction of the distance between aortic valve annulus

and left main coronary artery ostium (AN-LM) has been demonstrated due to remodel-

ing of the aortic root in calcific aortic stenosis. Therefore a careful preoperative evalu-

ation of AN-LM is necessary and it is usually obtained by computed tomography (CT),

the gold standard in this context, but cannot be accurately performed in arrhythmic pts.

In the AVI pts management, 3DTEE is known to be very useful. Aim of our study was to

analyze the feasibility of AN-LM 3DTEE evaluation and its accuracy compared with CT

values.

Methods: In 103 pts with aortic valve stenosis candidate to AVI, 3DTEE and CT AN-LM

measurements were obtained and compared. Inter and intra-observer variability were

calculated. Max (D1) and min (D2) AN diameters were also evaluated. AN-LM 3DTEE

measurements were calculated by 3D analysis software (Figure).

Results: In all pts, 3DTEE was obtained and left main ostium visualized. 3DTEE

(13.6+2.2mm) and CT (13.9+2mm) AN-LM strictly correlated (r=0.82, p,0.001,

bias -0.3, LOA 2.7). No significant differences were observed between 3DTEE and

CT D2 (21.4+2.0vs21.2+2.3mm) and D1 (24.5+2.3vs25.4+2.7mm). Inter and

intra-observer variability in AN-LM 3DTEE measurements (30pts) were respectively

2.6% and 1.9%.

Conclusions: evaluation of AN-LM by 3DTEE was feasible and accurate and

may be a valid alternative to CT in cases with inability or contraindication to obtain

CT data.

P290

Prognostic significance of valvulo-arterial impedance and left ventricular

longitudinal function in asymptomatic severe aortic stenosis

C. Zito1; M. Cusma-Piccione1; J. Salvia1; F. Antonini-Canterin2; S. Lentini1; G. Di Bella2;

D. Donato1; M. Miceli1; G. Oreto1; S. Carerj1
1University of Messina, Department of Cardiology, Messina, Italy; 2Santa Maria degli
Angeli Hospital, Department of Cardiology, Pordenone, Italy

Purpose: To evaluate the role of left ventricular (LV) global afterload and various echo-

cardiographic parameters of systolic function in a prospective cohort of 52 asympto-

matic patients (pts) with severe aortic stenosis (indexed aortic valve area: 0.4+0.1

cm2/m2) and normal LV ejection fraction (EF=61+5%).

Methods: By 2D Speckle Tracking Echocardiography, myocardial strain, rotations and

twist were evaluated. The valvulo-arterial impedance (Zva) was calculated, as a

measure of LV global afterload. Predefined end-points were the occurrence of symp-

toms (dyspnea, angina, syncope), aortic valve replacement or death.

Results: At study entry, all pts had decreased longitudinal strain (LS=-15+4%) and

increased circumferential strain (CS=-22+5%), twist (24+78) and Zva (5.8+2

mmHg/mL/m2). Increased Zva was closely associated with CS increase (r=0.59,

p=0.02) and LS decrease (r=-0.56, p=0.016). Whereas no relationship was found

between myocardial function and trans-aortic gradients. During follow-up (11+7.5

months, range 1- 23 months), in univariable Cox regression analysis, predictors of

events were: LVEF (p=0.02), mass index (p=0.01), LS (p,0.0001), radial strain

(0.04) and Zva (p=0.0002). In multivariable Cox regression analysis, only global LS

(HR 95% CI 1.41 (1.01 to 1.95, p=0.03) and Zva (HR 95% CI 2.78 (1.09 to 7.08,

p=0.03) were independently associated with the combined end-point. Using receiver-

operator characteristic curve analysis, a LS ≤ -18% (sensitivity=96%, specificity=73%)

and a Zva ≥4.7 mmHg/ml/m2 (sensitivity=100%, specificity=91%) were identified as

the best cut-off values to be associated with events.

Conclusions: Prognosis of pts with aortic stenosis may depend not only on valvular

load but also on arterial load imposed on the ventricle and its consequences on longi-

tudinal function.

P291

3D imaging reveals an oval LVOT, leading to underestimation of LVOTand aortic

valve area by 15% on average, when using 2D echocardiography

A. Shiran; S. Adawi; R. Sachner; I. Asmer; M. Ganaeem; R. Rubinshtein; M. Shnapp;

T. Gaspar

Lady Davis Carmel Medical Center, Haifa, Israel

Background: Measurement of left ventricular outflow tract area (LVOTa) for estimation

of aortic valve area (AVA) and for transcatheter aortic valve implantation (TAVI) using

transthoracic 2D echocardiography (2DE) and the continuity equation assumes a

round shape for the LVOT. The aim of this study was to determine the effect of direct

measurement of LVOTa using cardiac computed tomography angiography (CCTA)

and 3D echocardiography (3DE) on LVOTa and AVA estimation.

Methods: We prospectively studied 50 patients (age 68+12y, 24 males, 25 with aortic

stenosis (AS) and 25 without AS). LVOTa and AVA were estimated using 2DE and the

continuity equation (Pai x sqr(LVOTd/2) assuming a circular LVOT). LVOTa and diam-

eters (D1 & D2) were measured using retrospective gated 128 slice CCTA and 3DE.

AVA was also planimetered using CCTA in mid systole. LVOTa and AVA estimated

by 2DE were correlated with 3DE and CCTA measurements.

Results: LVOT was usually oval and not circular, with an eccentricity index (D2/D1) of

1.24+0.10 for CCTA and 1.18+0.1 for 3DE. There was good correlation between 2DE

and CCTA for LVOTa (r=0.84) but 2DE systematically underestimated LVOTa (and

therefore AVA) by 15+16% (AS vs. no AS p=0.8). The correlation between CCTA

and 3DE for LVOTa was only moderate (r=0.72), due to inadequate 3DE image

quality. AVA was 0.92+0.44 cm2 by 2DE and 1.15+0.72 cm2 by CCTA ( p=0.003).

There was good correlation between 2DE and CCTA for AVA (r=0.94), but 2DE under-

estimated AVA by 13+19% compared to CCTA. After correcting 2DE determined AVA

by a factor of 1.15 (accounting for the elliptic LVOTa), the difference was only

-0.3+22%.

Conclusions: 3D imaging revealed an oval LVOT in most patients, resulting in under-

estimation of LVOTa and AVA by 15% using 2DE. This accounted for the difference in

AVA between 2DE and CCTA. Current 3D TTE image quality is inadequate to accu-

rately determine LVOTa. These findings carry important implications for selecting AS

patients for surgery or TAVI.

P292

Transcatheter aortic valve implantation : our experience at three years of

follow-up.

A. Marchese; W. Deste; A. Sanfilippo; P. Aruta; M. Patane; G. Millan; GP. Ussia;

C. Tamburino

University of Catania, Ferrarotto Hospital, Division of Cardiology, Catania, Italy

Purpose: Transcatheter aortic valve implantation (TAVI) is an emerging technique in

the treatment of symptomatic patients with severe aortic stenosis and contraindications

to surgery. Transthoracic echocardiography plays an essential role for the proper selec-

tion of candidates for TAVI. Echocardiographic follow-up is also essential for determin-

ing performance of the prosthesis and hemodynamic changes over time. We report our

echocardiographic experience of the early 30 patients who underwent successful trans-

catheter aortic valve implantation at three years of follow-up.

Methods: From July 2007 to March 2011, 184 patients (76 male, mean age 81 + 5

years) with contraindications to surgery ( mean logistic Euro-score 22 + 14) who

underwent TAVI, were evaluated by clinical and echocardiography follow-up at 24

hours, 1 month, six months, one, two and three years after the procedure. Left

Figure

Figure 1
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ventricular function, transaortic pressure gradient, aortic valve area and aortic regurgi-

tation were assessed.

Results: Median echocardiographic follow-up was 32 + 3 months. Procedural

success was of 95.7%. We reported one intra-procedural death (0.7%). Pre-procedural

aortic valve area was 0.59 + 0.2 cm2, transaortic peak pressure gradient and mean

pressure gradient averaged 89 + 26 mmHg and 56 + 26 mmHg respectively. Ejection

fraction was 52% + 10%. At 3 years of follow-up survival was 71%. After the procedure,

91% of patients had an improvement in NYHA functional class, aortic valve area

significantly increased and both peak and mean transaortic pressure gradients

decreased (P ,.0001 and P ,.0001, respectively). Improvement was stable at

follow-up. At 1- and 3- years follow-ups, patients showed no severe degree of aortic

regurgitation. Paraprosthetic leaks were detected in 98% of cases, but only two of

these resulted in significant paravalvular AR. Post-procedural paraprosthetic regurgita-

tion was trivial or mild in severity in 68%, moderate in 30% and severe in 2% of cases.

No residual regurgitation worsened during 3-years follow-up, in contrast AR reduced of

one degree in 9.7% of cases at the follow-up. This reduction occurred mainly after six

months-1 year from TAVI.

Conclusions: Transcatheter aortic valve implantation shows good long term durability.

Echocardiography at three years demonstrates correct prosthesis positioning and

function after percutaneous aortic implantation. The procedure can offer an adequate

solution in selected patients with aortic stenosis.

P293

2D strain analysis under dobutamine provocation in patients with moderate and

severe aortic stenosis and nonobstructive coronary arteries

M. Banovic1; B. Vujisic-Tesic1; V. Kujacic2; S. Obradovic3; I. Nedeljkovic1; D. Trifunovic1;

M. Petrovic1; Z. Crkvenac2; M. Ostojic1
1Clinical Center of Serbia, Clinic for Cardiology - Belgrade Medical School, Belgrade,
Serbia; 2Sahlgrenska University Hospital/Ostra, Gothenburg, Sweden; 3Military Medical
Academy Belgrade, Department of Cardiology, Belgrade, Serbia

Purpose: When in patients with aortic stenosis (AS) left ventricle (LV) systolic dysfunc-

tion does occur, it may be reversible after valve replacement. Thus early detection of LV

systolic dysfunction could be clue for surgery treatment. Therefore, we evaluated LV

peak global longitudinal strain using speckle tracking imaging (ST) at rest and

during low-dose dobutamine provocation in asymptomatic patients with moderate

and severe AS and preserved LV ejection fraction (EF).

Method: Peak global longitudinal 2D strain was measured from acquired apical 4ch

and 2ch cine loops using EchoPac PC-workstation at rest and during 5, 10, and 20

mg/kg/min dobutamine provocation, respectively. The global strain was the average

of the segment strains from the apical views. For each measurement, at least two

cardiac cycles were averaged.

The image acquisition frame rate was 60-90Hz, mean value 75Hz.

Results: A total of 62 patients with moderate and severe AS (average aortic valve area

(AVA) ,=1.5cm2), mean age 66.12+9.91; (57.14% males), were enrolled in this pro-

spective study. All patients underwent coronary angiography and had no obstructive

coronary disease (defined as having no stenosis greater than 50% in diameter). At

rest, average AVA was 0.83+0.23cm2, mean gradient (Pmean) was

43.57+0.29mmHg and mean EF was 72.24+0.45%. Peak global strain 4ch at rest

was -10.4% with increase during maximal DS of 20 mg/kg/min to -11.5% and in 2ch

view from -8.9% to -9.8%, p=ns. Heart rate was increasing in correlation with increasing

dobutamine doses from 70+5.03 at rest to 84+13.2 at peak dobutamine, p=ns. In

patients with severe AS (Pmean.40mmHg) global strain increased from -9.2+4.4%

to -12+4.5% (p,0.05), while in patients with moderate AS global strain increased

from -10.3+7.0% to -11.7+4.3%, p=ns.

Conclusion: 2D strain speckle tracking analysis of myocardial deformation with

measurement of peak systolic strain during dobutamine provocation is feasible and

accurate method to determine myocardial systolic function and contractile reserve

and may contribute to clinical decision making in management of patient with signifi-

cant AS. However, decrease of LV systolic function in AS cannot be simply related to

the severity of valve obstruction and needs to be evaluated in comparison with

healthy control groups.

P294

Blood pressure impact on aortic stenosis severity evaluation in everyday

clinical practice

A. Bernard; M. Piquemal; G. Muller; P. Arbeille; B. Charbonnier

Tours Regional University Hospital, Hospital Trousseau, Tours, France

Purpose: Aortic stenosis (AS) is frequently associated with hypertension but its real

impact on AS severity evaluation is not clear. However guidelines recommends report-

ing blood pressure to allow comparison between serial echocardiographic studies. The

aim of this study was to assess the impact of blood pressure on parameters of AS

severity during a single echocardiography.

Methods: Brachial blood pressure was measured at the beginning and at the end of a

transthoracic echocardiography for 30 consecutive patients referred for aortic stenosis

evaluation. Aortic continuous-wave and pulsed-wave Doppler were acquired at both

time in order to measure off-line maximum velocity, mean gradient and valve area.

Results: Systolic blood pressure significatively decreased between the beginning and

the end of the examination (p,0.001). Mean transvalvular gradient, maximum velocity

and stroke work loss increased (p,0.01). On the contrary, effective orifice area

decreased (p,0.001). Cardiac output did not change. Systolic blood pressure was

correlated with effective orifice area (r=0.51, p,0.01) and was inversely correlated

with maximum velocity (r=-0.47, p,0.05). Seven patients crossed a threshold value

which made AS change of classification : 3 patients turned from sclerosis to mild

AS, 1 from mild to moderate AS and 3 from moderate to severe AS. No patient

crossed a threshold value making AS appearing less severe.

Conclusion: Blood pressure variation during echocardiographic examination has an

impact on AS severity, which appears to be more severe at the end of the examination.

One should take care to have optimal blood pressure conditions when acquiring

doppler measurements for evaluation of AS severity, thus allowing a more reliable

assessment.

P295

Surprising secular increasing mortality of asymptomatic aortic stenosis

CJ. Broyd1; JE. Davies1; GW. Mikhail2; J. Mayet1; DP. Francis1
1Imperial College London, NHLI, International Centre for Circulatory Health, London,
United Kingdom; 2Imperial College Healthcare NHS Trust, Department of
Cardiovascular Medicine, London, United Kingdom

Introduction: The guidelines that asymptomatic severe Aortic Stenosis (AS) has low

mortality and therefore should be managed conservatively have recently been chal-

lenged. We assessed whether mortality has changed over the decades.

Method: We analysed all published data on the follow up of patients with asymptomatic

aortic stenosis from 1960 to 2010. We calculated five-year mortality figures for each

study from the Kaplan-Meyer curves and produced weighted averages for each

decade using the mid-recruitment point from each study for time-stratification.

Results: 7 studies incorporating 1359 patients were identified. 5 year mortality was sig-

nificantly correlated with decade (r2=0.91, p,0.01). Mid-recruitment point was not cor-

related with mean age (r2=0.417, p=0.12), average length of follow up (r2=0.06,

p=0.15) or, if given, the presence of coronary disease (r2=0.04, p=0.67), LVH

(r2=0.36, p=0.15) or ejection fraction (r2=0.04, p=0.67).

Conclusion: The published mortality of patients with severe asymptomatic aortic ste-

nosis managed conservatively has increased over the decades from the 1970’s to

the 2000’s. This increase is not adequately explained by ageing of the population

and is in contrast to decreases in other cardiovascular diseases.

P296

Arterial stifness relates to heart failure symptoms in patients with severe aortic

stenosis and preserved ejection fraction

M. Rosca1; J. Magne2; C. Szymanski2; BA. Popescu1; C. Ginghina1; LA. Pierard2;

P. Lancellotti2
1“Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania; 2Department
of cardiology, Heart Valve Disease Clinic, University Hospital, CHU, Liege, Belgium

Background: In patients with severe aortic stenosis (AS) the development of symp-

toms plays an important role in clinical decision making. The occurrence of heart

failure (HF) symptoms could be unpredictable, even in patients with normal left ventri-

cular (LV) ejection fraction, and regardless of AS severity. The double load (valvular and

vascular) imposed on the LV in AS leads to progressive LV remodeling and dysfunction

and could be related to HF symptoms development.

Purpose: to assess the relation between arterial mechanical properties and the pres-

ence of HF symptoms in patients with severe AS and preserved LV ejection fraction.

Methods: A comprehensive echocardiogram was performed in 36 consecutive

patients (73+11 years, 20 men) with severe AS (aortic valve area, AVA =

0.47+0.13 cm2) and preserved LV ejection fraction (66+10%). Carotid stiffness

index (beta) was measured by a real time echo-tracking system. Aortic beta index

was calculated based on systolic and diastolic ascending aorta diameters and systolic

and diastolic arterial blood pressure. Systemic arterial compliance (SAC) and
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valvulo-arterial impedance (Zva) were also determined. Global longitudinal strain (GLS)

was assessed from the apical views using a commercially available 2D Strain software.

Patients were divided into two groups according to the presence (18 patients) or

absence (18 patients) of HF symptoms.

Results: Carotid beta index (11.9+4.4) was significantly correlated with aortic beta

index (13.5+6.3)(r=0.78, p,0.001) and SAC (r=-0.37, p=0.03) but not with Zva or

AS severity indices (p.0.05 for all). Symptomatic patients were older (79+8 years

vs 67+11 years, p=0.001), had higher values for carotid beta index (p=0.004),

aortic beta index (p=0.01), LV mass index (p=0.003), E/E’ (p=0.003) and logBNP

(p=0.01) and lower values for GLS (p=0.001) than asymptomatic patients. There

were no significant differences between groups with respect to AS severity indices,

Zva or SAC. Receiver operating characteristic curve analysis confirmed that carotid

beta index, E/E’, GLS and logBNP, all provide incremental information (area under

the curve = 0.75, 0.81, 0.78, 0.76, p,0.05 for all) in distinguishing patients with HF

symptoms.

Conclusion: In patients with severe AS and preserved LV ejection fraction, increased

arterial stiffness correlates with HF symptoms. The automatic measurement of

carotid beta index, using an echo-tracking system, could be an useful additional tool

for identification and follow-up of patients at risk for HF symptoms development.

P297

Mitral valve remodelling caused by increased diastolic sheer-stress mediated

forces: observations in patients with a bicuspid aortic valve

A. Gonzalez-Mansilla; J. Solis; R. Angulo; E. Perez-David; G. Madrid;

JA. Garcia-Robles; R. Yotti; R. Prieto; J. Bermejo; F. Fernandez-Aviles

University General Hospital Gregorio Maranon, Department of Cardiology, Madrid,
Spain

Background: Recent studies have shown that mitral valve leaflets enlarge as a

response to increased systolic stress produced by subvalvular tenting. This adaptative

mechanism is mediated by systolic leaflet stress and reduces the degree of functional

mitral regurgitation. However, flow-mediated shear-stress is the most important hemo-

dynamic force responsible for physiological development of most vascular structures.

Eccentric aortic regurgitation in pts. with a bicuspid aortic valve BAV rises diastolic

shear-stress on the anterior mitral leaflet during diastole and could be responsible

for triggering leaflet remodeling.

Objective: We aimed to characterize mitral valve geometry in patients with (BAV) with

and without aortic regurgitation (AR).

Methods: 50 patients (43 + 14 years old, 82% male) with BAV were studied. Mitral

valve annular diameter (MAD), leaflet length and thickness, leaflet coaptation pattern

(% of anterior leaflet projection onto the MAD), tenting area (area between leaftet

and mitral annulus) and LV volumes were measured using 2D echocardiography. AR

was graded as absent or nonsignificant (Group I), or moderate or severe (Group II),

based on American Society Echocardiography guidelines.

Results: 19 patients had significant AR; these GII patients showed significantly higher

values of anterior leaflet length compared with GI (4.6 + 0.3 vs. 3.5 + 0.5 cm p

,0.001). This caused posterior displacement of the coaptation point (72 + 6 vs. 59

+ 12%. p ,0.001). Valve thickness was not different between both groups. Despite

larger LV volumes in GII (143 + 60 vs 105 + 35 ml, p= 0.01), tethering forces were

not higher (tenting area GI:1.9 + 0.2 vs GII:1.01 + 0.2 cm2. p = 0.5). In a multivariate

linear regression analysis we observed an independent association between the grade

of AR and the length of the anterior leaflet and not to the LV diastolic volumes.

Conclusion: Diastolic shear-stress on the mitral valve is associated with remodeling

changes in mitral valve geometry. Diastolic jet impact seems responsible of anterior

mitral length enlargement and posterior displacement of coaptation point. These

changes in mitral valve geometry are independent of tethering forces. This hemody-

namic mechanism and not intrinsic congenital abnormalities are most probably

responsible for abnormal mitral structural findings frequently observed in patients

with BAV.

P298

Mid-term outcome of aortic valve plasty utilizing an autologous pericardial

patch in patients with severe aortic regurgitation

T. Otsuka; M. Suzuki; H. Yoshikawa; Y. Ishikawa; T. Ishida; T. Osaki; M. Matsuyama;

H. Yamashita; S. Ozaki; K. Sugi

Toho Ohashi Medical Center, Tokyo, Japan

Background: We previously reported our experience with an aortic valve plasty (AVP)

technique for repairing a stenotic aortic valve. We investigated the feasibility of AVP in

patients with aortic regurgitation (AR). Method: Ninety patients underwent aortic valve

plasty using a pericardial patch. Patients characteristics of the patients were as follows:

mean age; 68 + 12 years; the left ventricular ejection fraction, 56 + 12%; and the left

ventricular end-diastolic dimension, 58.1 + 5.8 mm. Transesophageal and transthor-

acic echocardiography were performed up to three year after the operation.

Results: There was no postoperative AR in 81 patients and trivial postoperative AR in 9

patients. The peak systolic pressure gradient across the aortic valve was 14.5 + 5.6

mm Hg after valve plasty. No patient underwent reoperation for any reason. Peak sys-

tolic gradient was significantly lower in aortic valve plasty group compared with aortic

valve replacement group using biosprosthetic valve with or without stent (14.5+5.6 vs

28.6+10.2, respectively, p, 0.001).The peak systolic gradient was 13.0 + 7.1 mm Hg

after two year. Up to three years later, there was no significant increase in the peak

systolic gradient or significant worsening in AR (Figure). Conclusion: Aortic valve

plasty using an autologous pericardial patch to treat aortic regurgitation is safe and

feasible.

P299

Patient-specific mitral valve model from 3D echocardiographic imaging:

towards the virtual heart for surgery planning

M. Stevanella1; E. Votta1; L. Fusini2; F. Veronesi3; G. Tamborini2; M. Pepi2;

F. Maffessanti1; F. Alamanni3; A. Redaelli1; EG. Caiani1
1Politecnico di Milano, Biomed. Eng. Dpt., Milan, Italy; 2Cardiology Center Monzino
(IRCCS), Milan, Italy; 3Cardiology Center Monzino (IRCCS), Department of
Cardiovascular Sciences, University of Milan, Milan, Italy

Purpose: Finite element models (FEMs) represent an innovative approach for biome-

chanical analysis of cardiac structures. Our aim were to: 1) obtain a realistic FEM of the

mitral valve (MV) by using mitral annulus (MA) and papillary muscles (PMs) patient-

specific information from transthoracic (TTE) real-time 3D echocardiography

(RT3DE), applying this strategy to 3 normals (NL) and 3 patients with organic MV pro-

lapse (MVP); 2) test for differences in FEM quantitative parameters; 3) validate FEM

morphology in MVP by comparison with transesophageal (TEE) RT3DE.

Methods: RT3DE (Philips) was performed via TTE in all subjects, and also by intrao-

peratory TEE in MVP patients. The MA position was obtained frame-by-frame from

TTE data, by custom 3D tracking, and integrated into patient-specific FEM, where time-

dependent pressure up to 120 mmHg was applied on the leaflets to simulate closure.

TEE data were separately analyzed (QLab, Philips) to obtain 3D MV reconstructions.

Results: Compared to NL, in MVP leaflets maximum principal stresses showed asym-

metric distribution at systolic peak, larger in anterior MA and decreasing towards the

free margin, with the most stress focused in fibrous trigones. Both PMs tension and

MA reaction forces at trigones increased by 50% in MVP, consistent with abnormal

anchorage associated to MV insufficiency. FEM morphology captured with good

approximation the position and extent of regurgitant areas, compared to TEE data

(Figure).

Conclusions: The adopted FEM strategy seemed flexible enough to reproduce differ-

ent pathological scenarios and inter-subject variability, providing quantitative biome-

chanical parameters useful to interpret the effects of organic MV insufficiency. This

approach represents the basis for the development of a patient-specific surgical plan-

ning tool.

P300

Ischemic mitral regurgitation in response to the increase of closing force in

anterior and inferior myocardial infarction

S D. Park; JH. Lee; SH. Shin; SI. Woo; DH. Kim; KS. Park; J. Kwan

Inha university hospital, Incheon, Korea, Republic of

Purpose: This study was conducted to explore the role of closing force in the mechan-

ism of ischemic mitral regurgitation (IMR) in anterior (ant) and inferior (inf) myocardial

infarction (MI) through the low dose dobutamine echocardiography (LDSE).

Methods: Forty two patients (ant-MI: inf-MI=20:22, age=62 + 14yrs) with significant

(. grade1) IMR were enrolled and underwent LDSE (peak dose: 10mg/kg/min). Left

ventricle end diastolic volume (LVEDV), end systolic volume (LVESV) and LV ejection

fraction (LVEF) were calculated by the modified Simpson’s method. The MR severity

was defined by effective regurgitation orifice area (EROA) using conventional PISA

method. Peak systolic trans-mitral valvular pressure gradient (trans-MV PG), reflecting

Aortic valve plasty follow up

Comparison of obtained model with TEE
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closing force of the mitral valve, was estimated by measuring peak velocity of MR jet.

Mitral valve tenting area (MVTa) and tenting height (MVTh) were also measured. All vari-

ables were acquired before and after stress.

Results: In the baseline data, there were significant differences between ant and inf-MI

in LVEDV (127 + 42 vs. 85 + 25ml, p=0.02), LVESV (79 + 26 vs. 45 + 15ml,

p=0.03), LVEF (36 + 5 vs. 45 + 3%, p=0.01) MVTa (2.0 + 0.5 vs. 1.2 + 0.4 cm2,

p=0.03), and MVTh (1.1 + 0.26 vs. 0.72 + 0.25cm, p=0.02). However, there was

no significant difference in EROA (17 + 3.6 vs. 19 + 4.5mm2, p=0.54) between

two groups. In ant-MI, all patients showed central MR jet on the apical 3 chamber

view. Whereas in inf-MI, only 5 patients showed central MR jet, rest of patients

(n=17) revealed posterior directed MR jet.

During stress, LVESV (79 + 26 vs. 67 + 14ml, p=0.03), (45 + 15 vs. 40 + 11ml,

p=0.035), MVTa (2.0 + 0.5 vs. 1.7 + 0.12cm, p=0.03), (1.2 + 0.4 vs. 1.02 +

0.15cm2, p=0.02) and MVTh (1.1 + 0.26 vs. 9.9 + 0.08cm, p=0.03), (0.72 + 0.25

vs. 0.67 + 0.05cm, p=0.04) significantly decreased in both ant and inf-MI. LVEF (36

+ 5 vs. 43 + 5%, p=0.01), (45 + 3 vs. 52 + 7%, p=0.02) and trans-MV PG (110

+ 44 vs. 145 + 35mmHg, p=0.001), (116 + 32 vs. 148 + 27mmHg, p=0.001)

showed significant increase during stress in both ant and inf-MI, reflecting the increase

of closing force. EROA significantly decreased in ant-MI (17 + 3.6 vs. 9 + 2.5mm2,

p=0.01) during stress while it significantly increased in inf-MI (19 + 4.5 vs. 21 +

3.2mm2, p=0.025), particularly in patients showing posterior directed MR jet.

Conclusion: This study suggests that the closing force plays a different role in the

mechanism of IMR between ant and inf-MI. The higher closing force gets, the less

IMR develops in ant-MI. On the contrary, the higher closing force gets, the more IMR

develops in inf-MI.

P301

Dynamic mitral valve behavior in ischemic mitral regurgitation

W. Tsang1; S. Chandra1; L. Weinert1; E. Gayat1; M. Djelassi2; T. Balbach2; V. Mor-Avi1;

RM. Lang1

1The University of Chicago Medical Center, Chicago, United States of America; 2TomTec
Imaging Systems, Unterschleissheim, Germany

Background: Current surgical strategies for ischemic mitral regurgitation (iMR) include

implantation of an undersized mitral annuloplasty ring with or without chordal cutting

regardless of the underlying anatomy. We used three-dimensional echocardiography

(3DE) to quantify the dynamic behavior of the mitral annulus and leaflets in patients

with iMR compared to normal subjects.

Methods: Full-volume 3D transesophageal images (Philips iE33, X7-2t probe) were

obtained in 44 patients, including 27 patients with moderate to severe iMR (age

62+10 yrs) and 17 normal controls (NL; age 62+16 yrs). Prototype software (4D

MVA, TomTec) was used to analyze mitral annular and leaflet dynamics throughout

systole. The following mitral annular parameters were measured: non-planar angle, dis-

placement, velocity, 3D area and area fraction. The following mitral leaflet parameters

were measured: tenting volume, anterior leaflet area and posterior leaflet area.

Results: Compared to normal patients, iMR patients had larger mitral annular areas

with a flatter annulus (Figure). The annulus also had reduced displacement, velocity

and area fraction. Mitral leaflet tenting volume and height were larger with iMR due

to an increase in anterior leaflet area. Measured parameters correlated moderately

with left ventricular ejection fraction (Table). In the iMR group, there was wider variability

in measurements compared to normal controls.

Conclusions: The great variability in mitral annular and leaflet parameters in iMR

patients suggests that the standardized surgical approach may not be suitable for

iMR treatment in all patients.

P302

Right ventricular dilation and pulmonary arterial systolic pressure are both

independently associated with the degree of tricuspid regurgitation in patients

with pulmonary arterial hypertension.

P. De Meester1; A. Van De Bruaene1; M. Delcroix2; W. Budts3
1University Hospitals (UZ) Leuven, Department of Cardiovascular Medicine, Leuven,
Belgium; 2University Hospitals (UZ) Leuven, Department of Pulmonology, Leuven,
Belgium; 3University Hospitals (UZ) Leuven, Department of Congenital & Structural
Cardiology, Leuven, Belgium

Purpose: Elevated pulmonary arterial systolic pressure (PASP) is known to cause func-

tional tricuspid regurgitation (TR). In pulmonary arterial hypertension (PH), a significant

degree of TR is related with worse outcome. However the differential contribution of

pressure load and right ventricular dilation has not been established yet. We aimed

at evaluating both variables related with TR.

Methods: We conducted in a larger database project a cross-sectional study of con-

secutive transthoracic echocardiographic studies of patients followed at our institution

with PH. Of these patients demographic data (age, gender) as well as echocardio-

graphic 2D and Doppler right ventricular parameters were collected from November

1st 2010 until January 6th 2011. TR was graded in a semi-quantitative manner from 0

to a maximum of 4 out of 4. Right ventricular dilation was defined as no, mild, moderate

and severe. Pearson’s correlation coefficients between the different obtained parameters

and TR were calculated. To assess independence between parameters, multivariate

linear regression analysis of the significantly correlated parameters was done.

Results: Eighty-two patients (32.9% male; mean age of 61+15) years with PH (46.3%

Group 1; 0% Group 2; 45.1% Group 4; 2.4% Group 5 according to the 2009 DANA

POINT classification of PH) were evaluated. Significant correlations were found

between TR and PASP (0.547; p,0.001), Pulmonary Acceleration Time (PAT)

(-0.367; p=0.001), right ventricular dilation (0.643; p,0.001), and Vena Cava Inferior

diameter measured at inspiration (0.435; p,0.001). In the multivariate analysis, only

right ventricular dilation (p=0.002) and PASP(p=0.009) were independently correlated

with the degree of TR.

Conclusion: These echocardiographic findings suggest that not only PASP, but also

right ventricular dilation itself are independently related to increasing severity of TR.

Therefore it is plausible that, when focussing on the severity of TR to improve prognosis

in patients with PH, the PASP as well as the right ventricular dimensions should be

targeted.

P303

Infective endocarditis in a Tunisian high-volume tertiary care center:

Demographic, laboratory and echocardiographic results and prognosis

L. Abid; Z. Frikha; K. Makni; H. Rekik; A. Znazen; H. Mourad; S. Kammoun

Hedi Chaker University Hospital, Sfax, Tunisia

Background : Infective Endocarditis(IE) remains a serious disease affecting the popu-

lation in the Developing Countries.

objectives: The aim of the study was to describe the epidemiological, laboratory, and

echocardiographic aspects of IE in a Tunisian cardiology department and to identify the

predictors of in hospital mortality.

Materials and methods: Our study is retrospective enrolling 297 patients, hospitalized

in our institution between January 2001 and January 2010 for infective endocarditis.

according to the modified DUKE criteria. Demographic, clinical, laboratory, and echo-

cardiographic characteristics were examined.

Results: The Mean age was 41.45+-18.17 years. The mean diagnosis delay was 9.34

days. Rheumatic heart disease (RHD) was the predominant (40.5%) underlying heart

condition. Diagnosis was definite in 48.5% of cases. Left-sided native valve IE, left-

sided prosthetic valve IE, right-sided IE were noted respectively in 53.6% cases, in

31% cases, in 10.4% cases. Device-related IE is noted in 5% cases. Echocardio-

graphic findings showed that vegetations were detected in more than 53.7% of

cases. Vegetation size.15 mm was found in 17.1%. Abscess was noted in 5.4% of

cases. Dehiscence of a prosthetic valve was revealed in 4.4% of patients. Fistula

and perforation were respectively detected in 2.3% and 7% of cases.

In 155 cases (52%), blood cultures remained negative. Serology was positive in 12

cases. Causative microorganisms were mainly Streptococci (n = 48) and Staphylo-

cocci (n = 32). Surgery was indicated in 49% cases. Overall mortality was 16.1 %.

On multivariate analysis: RHD (P=0.001), prosthetic valve IE (P=0.032) and congestive

heart failure (p = 0.0001) were predictive of in-hospital mortality.

Conclusion: Rheumatic heart disease remains the most common underlying heart

disease for infective Endocarditis in Tunisia. Despite progress in therapeutic modalities,

IE remains very serious condition carrying high mortality rates.

CARDIOMYOPATHIES

P304

Left ventricle synchrony and contractile function in heart failure patients with

systolic dysfunction

L. Sargento; M. Satendra; C. Sousa; S. Lopes; S. Longo; N. Lousada; R. Palma Reis

Hospital Lisbon North, Hospital Pulido Valente, Lisbon, Portugal

Objective: Evaluate in heart failure patients due to left ventricle (LV) systolic dysfunc-

tion the relationship between LV longitudinal dyssynchrony and LV global function.
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Methods: 100 pts (60% M), age 72.5+10 years old regularly followed in a heart failure

clinic, ejection fraction (EF) of the left ventricle (LV) 30.78+9.5%, cardiac output

4.25+1.59, Nt-ProBNP median 1337.0 pg/ml, LV end diastolic diameter 6.82+0.97

cm.). LV Dyssynchrony: SD of longitudinal time-peak systolic in 12 LV segments

(LV-SD12). LV longitudinal global strain (GS) and strain rate (GSR), mitral (septal)

TDI S, E and A waves, LVEF and left atrium EF (LAEF) evaluated. Relationship

between parameters evaluated with Pearson correlation coefficient and linear

regression model (backward method). Dyssynchrony grouped accordingly to the quar-

tiles (55.3, 79.4, 126.7).

Results: LV dyssynchrony correlated with: (1) LV systolic function- LVEF (r= -0.30

=0.004), LV end diastolic dimension (r=0.337p=0.001), TDI Mt-S (r=-0.27 =0.014),

LV-GS (r= 0.494 p,0.001), LS-GSRs (R= 0.504 p,0.001). (2) Diastolic function: TDI

Mt-A (r= -0.246 p=0.05), TDI Mt-E (r= -0.264 p=0.010), GSRe (r=-0.425 p,0.001)

and GSRa (r=-0.263 p,0.001). (3) By multiregression dyssynchrony was indepen-

dently associated with GSRs (p=0.011) and GSRe (p=0.076).

Conclusion: LV Dyssynchrony in HF patients is associated with longitudinal contractile

function impairment, which reinforces the need for cardiac resynchronization therapy.

P305

The role of RT3DE to improve response to cardiac resynchronization therapy

after optimal positioning of the resynchronization lead: a prospective study

DA. Fouad; RA. Shams Eldeen

ASSIUT UNIVERSITY, ASSIUT, Egypt

Aims: A non-optimal resynchronization lead (RL) position is a possible cause of poor

CRT response. The study aims to test the value of RT3DE for individual assessment of

LV dysynchrony and prospective evaluation of CRT response after RL implantation at

the pre-determined segment of maximal delay (SMMD) whatever the method of CRT

used.

Patients and Methods: Seventeen HF patients were prospectively included in the

study. RT3DE data were obtained before and after 1, 3, 6 months of CRT. Time/

volume curves and parametric imaging were applied for pre-implant identification of

SMMD and for individual assessment of CRT response. Delta-time delay (delta-t) and

selective parameters between tmsv of the latest and earliest activated segments

were calculated. All patients received CRT according to accessibility of the SMMD.

We used bifocal right ventricular pacing (BFRVP) in 5 patients with septal SMMD;

biventricular pacing (BVP) in 12 patients with LV SMMD.

Results: The RL was successfully implanted at the SMMD or nearest segment in 14

(82.4%) initial responders (5 BFRVP, 9 BVP). Twelve of them were still responders

after 6 months. CRT response was comparable in BFRVP and BIVP. A moderate corre-

lation was found between% change of EF and that of SDI (r=-.406), delta-t (-.497).

Baseline delta-t showed a stronger correlation with % change of EF(r=-.718**, P=

0.009) than that of SDI (r=-.509, P=0.091). Conclusion:The use of RT3DE for individual

assessment of LV mechanical dysynchrony and for optimal RL positioning at the pre-

identified SMMD can provide more optimum CRT regardless the method of CRT.

P306

Impact of left ventricular hypertrophy and diastolic dysfunction on left atrial

volume in patients with hypertrophic cardiomyopathy

M. Rosca1; BA. Popescu1; C. Beladan1; A. Calin1; F. Voinea2; R. Enache1; R. Jurcut1;

I. Coman1; M. Ghionea1; C. Ginghina1
1“Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania; 2Emergency
Institut of Cardiovasculare Diseases "C.C.Iliescu", Bucharest, Romania

Background: Patients with hypertrophic cardiomyopathy (HCM) and left atrial (LA)

enlargement have increased mortality and morbidity, including a high risk of atrial fibril-

lation (AF). Although LA size may reflect chronic changes due to diastolic dysfunction

(DD) the relationship between LA size and left ventricular filling pressures is modest in

HCM patients.

Purpose: To identify the independent correlates of LA volume and the relationship

between LA dilation and new onset atrial fibrillation in patients with HCM.

Methods: We prospectively enrolled 37 consecutive patients with HCM (51+16 years,

18 men) and sinus rhythm. Indexed LA volume (LAVi) was determined using the area

length method. Left ventricular (LV) filling pressures were assessed using average E/’

ratio. DD has been graded according to the ASE/EAE recommendations. Global longi-

tudinal LV strain (GLS) was assessed from the apical views using a commercially avail-

able 2D Strain software. Basal and apical LV rotation and backrotation rate, peak

systolic LV torsion and peak untwisting rate have been also measured. Time intervals

from peak R wave (ECG) to each of them were measured and normalized to the RR

interval. Mitral regurgitation (MR) severity was graded as mild, moderate or severe. A

subgroup of 20 patients has been followed up for 1 year for the occurrence of parox-

ysmal/persistent AF.

Results: All patients had preserved LV ejection fraction (65+7%), LV hypertrophy

(187+64 g/m2) and enlarged LA (67+34 ml/m2). LV outflow tract obstruction was

present in 20 patients. LAVi correlated significantly with LVmass (r=0.64, p,0.001),

GLS (r=0.54, p=0.02) and time to LV peak untwisting velocity (r=0.35, p=0.04). In

patients with moderate to severe MR (n=24), LAVi was significantly higher than in

patients with mild MR (75+38 vs 50+13 ml/m2, p=0.03). LAVi was not significantly

related to E/E’, DD degree or dynamic LV outflow tract gradient (p.0.2 for all). In multi-

variate regression analysis LVmass (b=0.71, p,0.001) and time to LV peak untwisting

velocity (b=0.32, p=0.01) have been independently correlated with LAVi (r2=0.65,

p,0.01). Moreover, LAVi emerged as the only parameter that was significantly different

between patients with (n=8) and without AF during follow up (86+31 vs 61+20 ml/m2,

p=0.04).

Conclusions: In patients with HCM, increased LV mass and delayed LV untwisting are

independently related to LA enlargement. The degree of LA dilation is related to the

occurrence of paroxysmal/persistent AF.

P307

Coronary flow reserve of left anterior descending coronary artery in

hypertrophic cardiomyopathy: relation with pathophysiological characteristics

M. Tesic; A. Djordjevic-Dikic; D. Trifunovic; O. Petrovic; I. Nedeljkovic; M. Petrovic;

M. Boricic; V. Giga; M. Ostojic; B. Vujisic-Tesic

Clinical Center of Serbia, Clinic for Cardiology - Belgrade Medical School, Belgrade,
Serbia

Background: Microvascular dysfunction reflected by the decreased coronary flow

reserve (CFR) in response to adenosine infusion is a common finding in hypertrophic

cardiomyopathy (HCM). Decreased CFR is recognized as a major mechanism for

ischemia which is related with unfavorable long term outcome. Its patophysiology is

multifunctional, including reduced arteriolar density, fibrosis, myocyte disarray, elev-

ated left ventricular end-diastolic pressure and structural abnormalities of small coron-

ary vessels. Plasma levels of NT-pro-BNP in HCM correlates positively with cardiac

filling pressures and is excellent marker for the abnormal LV wall stress and disease

progression.

Aims: 1. To examine relations between CFR, assessed in left anterior descending cor-

onary artery (LAD) in HCM patients using transthoracic echocardiographic (TTE) tech-

niques and morphological characteristics, LV mass and LVOT pressure gradient. 2. To

explore relation between plasma levels of NT-pro-BNP and microvascular function.

Methods: In 63 pts (mean age 48.6+16.4 yrs; 27male) with asymmetric HCM, 21 pts

with LVOT obstruction and 42 pts without LVOT obstruction, transthoracic echocardio-

graphic examination with measurement of CFR in LAD was done. CFR was defined as

the ratio between maximal velocity of diastolic coronary blood flow during maximal

hyperemia and in rest, induced by i.v. infusion of adenosine (140mcg/kg/min).

Results: When HCM pts with LVOT obstruction were compared to HCM pts without

LVOT obstruction, first group had strong trend for lower value of CFR-LAD

(1.93+0.42 vs. 2.20+0.56, p=0.06). In the whole study group CFR-LAD was signifi-

cantly inversely correlated with LVOT PG (r=-.392,p=0.024). CFR-LAD was also inver-

sely correlated with LVmass (CFR-LAD: r=-.320, p=0.01) and with septal thickness

(r=-.511, p,0.001). Levels of NT-pro-BNP were significantly inversely correlated with

LAD-CFR in the whole study group (r=-.545, p,0.001).

Conclusion: In patients with asymmetric HCM, coronary microvascular function deter-

mined as CFR is significantly inversely related to LV mass as well as to septal thickness.

Coronary microvascular function is inversely correlated to gradient of LVOTobstruction

showing that LVOT obstruction additionally aggravates microvascular dysfunction in

LAD territory. In the whole study group, even in non-obstructive form of HCM coronary

microvascular function is significantly related to left ventricular wall stress.

Dyssynchrony Quartiles (ms)

,55.3 55.3 – 79.4 79.4-126.7 .126 P value

LV Ejection F 34.1+11.1 30.4+7.4 32.6+8.1 25.6+10.0 0.018

LV end-Diast 63.9+8.2 69.8+9.2 66.7+9.7 73.5+9.6 0.004

Nt-ProBNP 1555.0+1993 1577.0+1863 4398.3+5840 6206.0+6236 0.002

LV-GS -9.9+2.8 -8.4+1.6 -8.0+2.2 -6.1+1.4 ,0.001

LV-GSRs -0.54+0.12 -0.46+0.09 -0.48+0.11 -0.33+0.08 ,0.001

LV-GSRe 0.71+0.18 0.52+0.21 0.56+0.17 0.34+0.12 ,0.001

Dyssynchrony quartiles by LV global function.

Dysynchrony indices and% change of EF%

Baseline indices % change of EF% % change of indices % change of EF%

SDI r

P value

-.509

.091

SDI r

P value

-.406

0.191

Delta-t r

P value

-.718**

.009

Delta-t r

P value

-.497

0.101

Sel. SD r

P value

-.322

0.308

Sel. SD r

P value

-.650*

.022

Sel. SD% r

P value

-.462

.131

Sel. SD% r

P value

-.538

0.071

Sel. dif. r

P value

-.455

.138

Sel. dif. r

P value

-.559

.059

Sel. Dif.% r

P value

-.007

.983

Sel. Dif.% r

P value

-.503

.095

Delta-t=delta time delay, sel SD= selective tmsv SD, sel dif= selective tmsv difference, sel SD

%= the% of Tmsv sel SD, sel. Dif%= the% of Tmsv sel, * = p,0.05, * *= P,0.01.
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P308

Magnetic resonance imaging of myocardial fibrosis in hypertrophic

cardiomyopathy

L. Pisciella1; C. Lanzillo2; M. Minati2; S. Caselli3; M. Di Roma4; S. Fratini1; S. Romano1;

L. Calo’2; E. Lioy2; M. Penco1
1University of L’Aquila, Department of Cardiology, L’Aquila, Italy; 2Polyclinic Casilino of
Rome, Rome, Italy; 3S. Pietro Hospital, Rome, Italy; 4Polyclinic Tor Vergata, Rome, Italy

Introduction: hypertrophic cardiomyopathy (HCM) is the most common genetic cardi-

ovascular disorder and increasingly diagnosed using cardiovascular magnetic reson-

ance (CMR), which is requested for confirmation of a suspected diagnosis by

echocardiography. CMR accurately measures left ventricular (LV) thickness, is highly

sensitive in detecting myocardial scar and hypertrophy and is considered to be a

gold standard for scar quantification and LV dimension measurement.

Purpose: We studied the incidence and pattern of fibrosis in HCM using late enhance-

ment cardiovascular magnetic resonance (CMR).

Methods: 23 consecutive patients (pts), (14 males; mean age 52 + 16 years, range

17-77 years), with HCM, were included. Diagnosis was made on clinical and echocar-

diography evaluation and established by CMR using accepted criteria. All pts under-

went complete CMR examination on 1.5 T scanner (Intera, Philips). LV was evaluated

using a 17-segments model: a) SSFP short-axis LV volumes and ejection fraction; b)

SSFP 2, 3, 4-chambers for thickness measurement; c) LV segmental LGE (segmented

inversion-recovery fast gradient-echo sequence, 10-15 min after 0.2 mmol/kg of

Gd-DTP); the presence, the location and amount of LGE was assessed.

Results: Septal hypertrophy (maximal thickness . 12 mm) was present in all pts

(mean septal thickness was 17,65+ 4 mm). LV end-diastolic volume was 101 + 33

ml, LV end-sistolic volume 28 + 18 ml, LV mass 170+46 g and ejection fraction 73

%+ 9. LGE was detected in 12 pts (52%) and median LGE mass was 14,5 g (interquar-

tile range from 10 to 18.9).

Conclusion: CMR LGE was a frequent finding in HCM. CMR should be considered in

HCM pts for precise calculation of ventricular thickness and accurate scar quantification.

P309

Prognostic role of transmitral Doppler/Tdi in hypertrophic cardiomyopathy

G. Finocchiaro; B. Pinamonti; M. Merlo; G. Barbati; G. Sinagra

Cardiovascular Department, "Ospedali Riuniti" and University of Trieste - Italy, Trieste,
Italy

Background: clinical usefulness of echo-Doppler parameters of left ventricular (LV)

diastolic dysfunction in hypertrophic cardiomyopathy (HCM) is presently debated.

AIM: to assess the value of TDI imaging, and in particular of E/E’ ratio, in predicting the

clinical course of patients with HCM.

Methods and results: Eighty HCM patients consecutively observed in our Department

from 2000 to 2010 (60% males, mean age 43+19 years) and studied by echo-Doppler

and TDI were prospectively included in the study and followed-up for a combined clinical

end-point (cardiovascular death, heart transplantation or septal myectomy). E/E’ ratio

was evaluated by ratio of peak E wave velocity at pulsed Doppler transmitral curve

and of E’ wave at basal septal TDI. The patients were divided into 2 groups: - group 1:

E/E’.15 (35 patients/44%); - group 2: E/E’≤15 (45 patients/66%). In comparison with

group 2, patients of group 1 were significantly older (51+18 vs 37+19, 0.001),

showed more frequently atrial fibrillation (18% vs 2%, p=0.014), a more severe LV hyper-

trophy (interventricular septum 22+7 mm vs 18+5 mm, p=0.003; posterior wall 14+4

mm vs 12+3 mm), a larger left atrium area (29+9 cm2 vs 22+8 cm2) and a more fre-

quent systolic anterior motion (43% vs 20%, p=0.03). During a mean follow-up of 46+95

months, 9 patients (11%) reached the combined clinical end-point; event-free survival

rates were 80% vs 96% in group 1 vs group 2, respectively (p=0.03).

Conclusions: Evaluation of E/E’ ratio at diagnosis is an important tool in identifying

patients with a particularly poor prognosis. Elevated values of E/E’(. 15) are probably

related to a more advanced stage of the disease.

P310

Prognostic role of echocardiography during follow-up in cardiac amyloidosis

G. Finocchiaro1; B. Pinamonti1; M. Merlo1; G. Barbati1; A. Dilenarda2; G. Sinagra1
1Cardiovascular Department, "Ospedali Riuniti" and University of Trieste - Italy, Trieste,
Italy; 2A.S.S. n 1, Cardiovascular Center, Trieste, Italy

Aim: to assess the prognostic impact of follow-up echo-Doppler assessment in cardiac

amyloidosis.

Methods and Results: we retrospectively evaluated a series of 25 patients (69%

males, mean age 63+12 years) with a bioptic diagnosis of systemic amyloidosis

and cardiac involvement (documented at echocardiography). All patients were

studied by echo-Doppler both at diagnosis and after a mean follow-up of 17.4+19.8

months. At diagnosis, the mean IV septum thickness was 16 + 4 mm, and 31% pre-

sented a restrictive filling pattern (RFP) at Doppler evaluation. Two follow-up echo-

Doppler variables were selected as prognostically useful: 1) concentric reverse remo-

delling (CRR) defined as a decrease of interventricular septal thickness ≥ 2 mm. 2) per-

sistence or development of RFP. At follow-up echocardiogram 6 patients (24%) showed

CRR, 4 patients (16%) developed a RFP and 7 patients (28%) maintained a RFP. During

a mean follow-up of 24+22 months 16 patients (64%) died; survival rates were 83% vs

29% in patients with CRR with respect to remaining patients (p=0.019). In addition, sur-

vival rates were significantly lower in patients in whom RFP persisted or developed, with

respect to those without RFP during follow-up (14% vs 25% vs 57%, respectively:

p=0.017).

Conclusions: The prognosis of cardiac amyloidosis is confirmed as severe in the short

time. The absence of CRR and persistence or development of RFP during follow-up

emerged as markers of worse prognosis in the mid-term. In cardiac amyloidosis echo-

cardiography has not only a diagnostic role at initial evaluation, but also an important

prognostic role during follow-up.

P311

New findings about ventricular and atrial function assessed by Speckle

Tracking and 3D echocardiography in arrhythmogenic right ventricular

cardiomyopathy (ARVC)

S. Comenale Pinto; R. Ancona; P. Caso; C. Cavallaro; F. Vecchione; A. D’onofrio;

MT. Fero’; R. Calabro’

Vincenzo Monaldi Hospital, Department of Cardiology, Naples, Italy

Purpose: The evolution of ARVC is more diffuse right ventricle (RV) involvement and,

sometimes, left ventricular(LV) abnormalities, that may result in heart failure. We evalu-

ated the potential utility of two-dimensional (2D) Strain-Strain rate (S-SR) and 3D echo-

cardiography to quantitatively assess RV, LV and atrial function in ARVC patients (pts),

with apparently normal LV.

Methods: we studied 70 subjects: 35 pts with ARVC and 35 healthy controls. By E9GE

we measured LV ejection fraction (EF%), LV diameters and volumes, RV dimension

(apex, outflow tract and infero-basal segment, near tricuspidal valve), fractional area

change (FAC%), RVOT fractional shortening (RVOTfs%), RA volume. By DTI we

measured velocity of early (E’) and late (A’) diastolic and systolic wave (S) at level of

tricuspidal annulus. We measured 2D longitudinal systolic ventricular and atrial S-SR

in apical 4 and 2-chambers views, at level of LV segments (4 basal,4 mid,4 apical),

RV segments (1 basal,1 mid,1apical) and atrial walls and circonferential and radial

peak systolic LV 2D S-SR in short axis views. By 3D echocardiography with volumetric

probe we measured RA, RV volumes and RV EF.

Results: RV dimension, 3D RV end-diastolic (52,8+9vs33+11ml/mq) and end-

systolic volume (27+6,8vs16+6ml/mq) were higher in all pts than controls; FAC

(27,8+12,1%), RVOTfs (27,2+16%) and 3D RVEF (49+7,4vs67+8%) were lower.

While 2D RA volume were higher in pts (52,8+20vs37+7,5ml;index:25,6+10,4

vs18,7+6ml/mq), no significant differences were found for 3D RA volume (56,4+
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13vs+51+13ml;index 27,9+5vs28+10ml/mq). At TVI of tricuspidal valve ratio E’/A’

was=0,73 in pts vs 1,2 in controls. RV systolic 2D SR-S were significantly lower in

pts compared with controls (SR= -1,37 +0,37 vs -2,37+0,51 S-1,p ,

0.001;S=-12,45+4,4% vs -26,6+8,1%, p, 0.001). Also LV 2D SR(longitudinal:

-1,01+0,21 vs -1,53 +0,49 S-1; circumferential: -1,18+0,33 vs -1,62+0,4 S-1;

radial: 1,19+0,26 vs 1,58 + 0,3 S-1, p , 0.003), and LV 2D S (longitudinal:

-15,2+4,3 % vs -20,59 +4,47%, circumferential: -15,12+3,9 vs -21 + 5,1%; radial:

16,25 + 8,9 vs 46,3+9,2%, p, 0.003) were significantly lower in pts, even if LV diam-

eters, LVEF and 3D LV volumes and 3D EF were normal. RV systolic 2D S (-18,5+4,8%,

p , 0.002) and SR (-1,54+0,4, p, 0.002) and RA systolic 2D S-SR were significantly

lower in ARVC pts than in controls.

Conclusions: RV 2D S-SR and 3D RVEF were significantly lower in ARVC pts com-

pared with controls. 2D S-SR enables to show early LV dysfunction in these pts,

when standard echocardiography doesn’t show any impairment.

P312

Amyloid fibril composition predicts the development of cardiac dysfunction

after liver transplantation for hereditary transthyretin amyloidosis

S. Gustafsson1; E. Ihse2; MY. Henein1; P. Westermark2; OB. Suhr3; P. Lindqvist1
1Heart Center, Umeå, Sweden; 2Uppsala University, Department of Genetics and
Pathology, Uppsala, Sweden; 3Public Health and Clinical Medicine, Umeå, Sweden

Background: Liver transplantation (LTx) is today the only available treatment for inhibit-

ing the amyloid deposition in transthyretin amyloidosis (TTA). However, we have

recently demonstrated continuing amyloid deposition in fat tissues after LTx, along

with faster turn over in patients with truncated and full length TTR (type A) compared

to those with only full length TTR (type B). We therefore hypothesize that the fibril com-

position predicts the cardiac function after LTx.

Methods: 24 patients with hereditary TTA who had undergone liver transplantation

were examined by echocardiography including tissue Doppler (TDE) and speckle

tracking echocardiography (STE) before and at least one year after LTx were included

in the study. They were divided into two groups according to fibril composition, 10

patients (64 + 7 years, 7 males) with type A fibrils who had LTx 4.3 + 4.0 years

after onset of disease and 14 patients (56 + 14 years, 11 males) with type B fibrils

who had LTx 3.0 + 1.0 years after onset of disease. There was no difference in the

time to the follow up echocardiography between the two groups.

Results: After LTx only type A patients developed increased left atrial volume, left ven-

tricular (LV) wall thickness, early to late diastolic ratio (E/A), reduced myocardial systo-

lic velocity (s’) and significantly reduced LVEF as well as regional and global

longitudinal function (p,0.05). No changes in LV function after LTx were detected in

type B patients.

P313

Echocardiographic findings in cardiac sodium channel alpha-subunit gene

mutation carriers.

MJ. Oliva Sandoval; MJ. Gonzalez Carrillo; M. Garcia Navarro; E. Garcia-Molina Saez;

M. Sabater Molina; D. Saura Espin; J. Lacunza Ruiz; JR. Gimeno Blanes;

G. De La Morena Valenzuela; M. Valdes Chavarri

Servicio Murciano de Salud, Murcia, Spain

Background and aims: Mutations in the human cardiac sodium channel alpha-subunit

gene (SCN5A) are involved in the pathophysiology of cardiac arrhythmias (Brugada

syndrome (BS), Long QTsyndrome (LQTS), cardiac conduction defects and idiopathic

ventricular fibrillation), cardiomyopathies (dilated cardiomyopathy (DCM) and left ven-

tricular non-compaction (LVNC) and other cardiac structural abnormalities. We aim to

evaluate echocardiographic findings in carriers of SCN5A variants.

Methods: Sequencing of SCN5A gene was performed in 103 patients diagnosed with

BS (93.89%), LQTS (8. 8%) and cardiac arrest or ventricular arrhythmias in (3. 3%).

SCN5A mutations/variants (3 families G1743R and 1 family each R27H, S524Y,

R620H, V728I, E901K, E1032K, E1151stop and N1443S) were identified in 11 unrelated

probands after excluding known polymorphisms. Echocardiographic findings from

both probands and relatives from these 11 families were analysed. Echocardiograms

from carriers (34. 65%) and non-carriers (18.35%) were compared.

Results: 52 individuals (ind.) from 11 different families (mean 4.7 ind. per family) com-

prised the study population. Reason for SCN5A study was BS in 9 families (39 ind.),

cardiac arrest in 1 (5 ind.) and ventricular arrhythmias in 1 (8 ind.). 12 (23%) ind.

had echocardiographic abnormalities. 3 ind. had DCM (all from the same family, all car-

riers), 3 had left ventricular hypertrophy (from 3 different families, all carriers of SCN5A

mutations, 2 with G1743R, 1 with E901K), 2 had left ventricular hypertrabeculation (both

from same family and carriers of the same mutation S524Y), 1 had right ventricular dila-

tation (carrier of G1743R), 4 had significant valvular disease (3 aortic regurgitation and

1 tricuspid regurgitation, 3 of them carriers). 2 out of the 3 patients with aortic regurgi-

tation had significant aortic and left ventricular dilatation (both carriers of R620H). 1

non-carrier had subaortic membrane and another non-carrier had anterior scar from

an old myocardial infarction. 10 (26%) of carriers had echocardiographic abnormalities

versus 2 (11%) non-carriers (p=0.1).

Conclusions: Echocardiographic abnormalities seems to be particularly frequent in

SCN5A carriers. Chamber dilatation, left venticular hypertrophy, left ventricular non-

compaction and valvular disease have been demonstrated in our series. Larger and

multicentre registries are needed to appropriately address this observation.

P314

Acute depression of left ventricular function after single alcohol consumption.

C. Prinz1; L. Faber1; D. Horstkotte1; H. Hoetz2; JU. Voigt3
1Department of Cardiology, Heart and Diabetes Center North Rhine-Westphalia, Ruhr
University Bochum, Bad Oeynhausen, Germany; 2Department of Cardiology and
Internal Medicine, Hospital Ludmillenstift, Meppen, Germany; 3Catholic University of
Leuven, Department of Cardiology, Leuven, Belgium

Background: Little is known on the acute impact of single alcohol consumption on

myocardial function.

Methods: We studied 19 party guests by high-end ultrasound-scanners before and

16-18 hours after alcohol consumption. 5 individuals served as controls. Population

and echocardiographic parameters were analysed blindedly.

Results: Baseline data of controls and alcohol-consumers were comparable. Body-

weight and vital signs remained unchanged at the second visit. In the alcohol con-

sumption group, peak-blood alcohol-concentration was 1.4+0.4 g/kg without

gender differences (p=0.6). Diastolic function was impaired (E/A-ratio: 1.7+0.4 vs.

1.6+0.4, p=0.02). Systolic LV-function was reduced (EF 58+8 vs. 52+6, p,0.001

and GS -22.9+2.9 vs. -19.2+3.2%, p,0.001). GS-reduction correlated with peak

alcohol concentration (r=-0.7, p=0.002).

Conclusion: By means of echocardiography we observed for the first time a dose-

dependent depression of left ventricular function after single acute alcohol consump-

tion. Further studies are warranted to elucidate the clinical relevance of this effect in

patients with impaired left ventricular function.

P315

Early Trastuzumab-induced cardiotoxicity in breast cancer patients.

H. Dores1; F. Gandara2; MJ. Correia1; J. Abecasis1; I. Rosario1; C. Fonseca2; I. Arroja1;

A. Aleixo1; A. Martins3; M. Mendes1
1Serviço de Cardiologia, Centro Hospitalar Lisboa Ocidental, Lisbon, Portugal; 2Serviço
de Medicina III, Centro Hospitalar Lisboa Ocidental, Lisbon, Portugal; 3Serviço de
Oncologia, Centro Hospitalar Lisboa Ocidental, Lisbon, Portugal

Background: Trastuzumab (TZB) is a recombinant humanized monoclonal antibody

used for the treatment of HER2-positive breast cancer. In spite of its recognized cardi-

otoxicity, pathophysiological mechanisms explaining side effects remain poorly under-

stood and the methods for its early sub-clinical detection are not well defined.

Aim: To evaluate TZB-induced cardiotoxicity in patients (pts) with breast cancer fol-

lowed for a 3-month period of treatment.

Methods: Prospective study (evaluation of cardiotoxicity induced by chemotherapy -

ACT-QT study) of consecutively pts, enrolled between May and September 2010,

treated with TZB for advanced HER2-positive breast cancer. A comparison of clinical,

laboratorial and echocardiographic data, prior and at the 3rd month after starting TZB

was performed. Left ventricular systolic function deterioration (LVSF), defined according

to the criteria established by the CREC - Cardiac Review and Evaluation Committee, and

diastolic function, under the classification proposed by ASE – American Society of

Echocardiography, were studied. Hospitalization and mortality were also analyzed.

Results: Data were available for 51 women, mean age=55.4+14.0y. At 3 months, no

pts had symptomatic heart failure. LVSF by Simpson biplane formula calculation did

not differ at 3-months (69.3+7.4 vs 67.1+6.5%, p.0.05), decreasing in 57.9% pts

(only one to left ventricular ejection fraction ,55%); 19.4% pts developed impaired

ventricular relaxation, with a significant increase in E/e’ ratio (3.9+0.8 vs 8.0+1.9,

p,0,001). Pericardial effusion was present in five pts at the 3rd month (.1mm).

Both left atrial and left ventricle volumes remained unchanged after TZB treatment. N-

terminal pro-B type natriuretic peptide values did not increase. During the follow up two

pts died and two were admitted to the hospital, both for non-cardiovascular causes.

Conclusion: During the first 3 months of TZB treatment none of the pts presented overt

heart failure or significant LVSF deterioration although almost one-fifth of them
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developed impaired ventricular relaxation, eventually as an early sign of TZB-induced

cardiotoxicity.

P316

Cardioprotective role of lisinopril and rosuvastatin in the prevention of

anthracycline induced cardiotoxicity

L. Radulescu1; DR. Dan Radulescu1; PA. Parv Andreea1; DC. Duncea Caius1;

CT. Ciuleanu T2; MP. Mitrea Paulina3
1Municipal Hospital, Cluj-Napoca, Romania; 2Oncologic Institute, Cluj-Napoca,
Romania; 3Technical University of Cluj-Napoca, Cluj-Napoca, Romania

Purpose: In the present study we aimed to evaluate by echo-Doppler echocardiogra-

phy the cardioprotective effect of an angiotensin-converting enzyme inhibitor and a

statin added to the standard chemotherapy regimen in the prevention of anthracycline

induced cardiotoxicity.

Methods: In this prospective study we evaluated by Doppler echocardiography 26

patients with various malignant tumors treated with epirubicin in doses up to 500

mg/2, who were receiving a cardioprotective treatment with Lisinopril 10 mg and Rosu-

vastatin 10 mg (study group- SG) and a gender and age matched group of 31 onco-

logic patients who were not receiving the cardioprotective treatment (control group-

CG). None of the patients had any history of cardiovascular disease. The left ventricular

( LV) systolic function was assessed by measuring the LV ejection fraction ( LVEF) by

Simpson method and the LV diastolic function was assessed by measuring transmitral

flow: the maximal velocity of the E wave (rapid filling) and A wave (atrial filling), the ratio

of E max/ Amax, the pressure half time (PHT) of the E wave, the E wave deceleration

time (EDT) and the isovolumic relaxation time (IVRT). The echo-Doppler study was per-

formed at the beginning and at the end of chemotherapy.

Results: We documented a further deterioration of LV diastolic function in patients

without cardioprotection with Lisinopril 10 mg and Rosuvastatin 10 mg compared

with those in the SG by finding a significant decrease of Emax, an increased Amax

and subunitary E/A ratio (p,0.02), the prolongation of IVRT ( p,0.2), of PHT

(p,0.02) and of the EDT (p,0.01) in the CG. LV systolic function was less influenced

by this treatment ( p, 0.21).

Conclusions: In our echo-Doppler study we have documented the cardioprotective

role of Lisinopril and Rosuvastatin in the prevention of cardiac disfunction. The patients

who were not receiving the above mentioned cardioprotective treatement had a much

rapid deterioration of the LV diastolic function. It appears that the LV systolic function

was less influenced by this cardioprotective treatment.

P317

Prognostic role of myocardial performance index after heart transplantation: a

prospective study

S. Frea1; M. Capriolo1; W. Grosso Marra1; F. Cali Quaglia1; R. Bordese1; M. Ribezzo2;

M. Boffini2; M. Rinaldi2; F. Gaita1; M. Morello1
1University of Turin, San Giovanni Battista "Molinette" Hospital, Department of
Cardiology, Turin, Italy; 2University of Turin, San Giovanni Battista "Molinette" Hospital,
Department of Cardiac Surgery, Turin, Italy

Background: Myocardial performance index (MPI) is a Doppler-derived index of com-

bined systolic and diastolic function. Abnormal MPI is a reliable marker of early graft

dysfunction because of chronic rejection. We evaluated the prognostic role of MPI in

a prospective cohort of long term (. 1 year) heart transplanted (HT) patients (pts).

Methods: In this prospective study 152 long term (time from transplant: 5.2 + 3.6

years) HT pts (54.6 + 12.2 years) were enrolled. Protocol includes echocardiografic

(887 exams) and clinical annual follow up. Prespecified cut-off values of increased

risk of events were: FE ≤ 50% and MPI ≥ 0.45. The primary end point was a composite

of death from cardiovascular causes, hospitalization for cardiac disease and heart

failure; secondary end point was cardiac death.

Results: During follow-up (69 + 22 months) 68 patients (44.7%) had any event (1.6 +

0.9 event/patient). Overall cardiac mortality rate was 13.16%. Among all the prespeci-

fied clinical (recipient age, time from transplantation, diabetes mellitus, number and

degree of rejection during the first year, immunosuppressive and heart failure treat-

ment) variables, use of tacrolimus and mycophenolate significantly correlated with a

reduced risk of events (respectively: odds ratio 0.35; 95% CI: 0.12-0.92; p 0.03; odds

ratio 0.42; 95% CI: 0.19-0.85; p 0.02) whereas diabetes was a risk factor for events

(OR: 2.26; 95% CI: 1.03-5.1; p: 0.04). Patients who had events during follow-up

showed at echo-Doppler examination lower EF (56.2 + 10.6 vs. 62.9 + 6.7 p

,0.001) and higher MPI (0.42 + 0.18 vs. 0.36 + 0.13; p 0.017). EF and MPI were

not correlated (r2 0.2). Both parameters showed a good diagnostic power for events

(EF: ROC area 77%, with sensitivity 54% and specificity 91% for cut-off value of 50%;

MPI: ROC area 79%, with sensitivity 79% and specificity 81% for cut-off value of

0.45). At Kaplan Meier analysis, EF ≤ 50% and MPI ≥ 0.45 were associated with

decreased freedom from first cardiac event (10 years: 24% vs. 73%, p , 0.0001;

41% vs. 75%, p , 0.00001; respectively). MPI and EF significantly predicted cardiac

events (MPI ≥ 0.45: OR 16.08, 95% CI 9.746-27.37; EF ≤ 50%: OR 13.64, 95% CI

8.55-21-92) and death (MPI ≥ 0.45: OR 27.7, 95% CI 7.35-178, p , 0.001; EF ≤ 50%

: OR 8.6, 95% CI 3.45-22.11, p , 0.001). Only 2% of patients with EF . 50% and

MPI , 0.45 had events during follow-up.

Conclusions: MPI is a new prognostic index for long-term event free survival after HT.

Combining MPI with EF can enhance the prognostic power of the echocardiographic

examination.

SYSTEMIC AND PULMONARY HYPERTENSIVE HEART
DISEASE

P318

Additive effect of noninsulin dependent diabetes mellitus on left ventricular

mass in systemic hypertension. Assessment with cardiac magnetic resonance

A M. Maceira Gonzalez1; J. Cosin-Sales2; E. Dalli2; JL. Diago3; J. Aguilar4; J. Ruvira2
1Cardiac Imaging Unit - ERESA, Valencia, Spain; 2Hospital Arnau de Vilanova, Valencia,
Spain; 3Hospital General de Castellon, Castellon, Spain; 4Hospital de La Plana,
Villarreal, Spain

Non-insulin-dependent diabetes mellitus (NIDDM) may increase left ventricular mass

(LVM). NIDDM is a frequent finding in patients with systemic hypertension (HT). Our

objective was to quantify with cardiac magnetic resonance (CMR) the additional

effect of NIDDM on LVM in hypertensive patients.

Methods: All hypertensive patients aged 30-80 yrs referred for a stress myocardial per-

fusion CMR between january 2008 and december 2010 were studied. Cardiovascular

risk factors were recorded. The CMR protocol included TrueFISP cine sequences in

the usual views, myocardial perfusion sequences after administration of iv dipyrida-

mole (0.4mg/Kg) and late gadolinium enhancement sequences. Patients with signs

of necrosis on CMR or with features suggestive of other type of cardiomyopathy or sec-

ondary hypertension were excluded. Hypertensive patients were divided according to

the presence (HD) or absence (H) of NIDDM.

Results: 875 hypertensive patients were included, 585 H (51% males, 65+11yrs) and

290 HD (45% males, 67+10yrs). Two-way ANOVA (factors: group H/HD, gender; cov-

ariables: age, body mass index, duration of HT) was done. Group HD showed

increased septum and posterior wall diastolic thickness (SD, PWD, mm), LVM (g),

indexed LVM (LVMi, g/m2) and relative wall mass (RWM, g/mL). Chi-square analysis

showed that group HD had a higher risk of developing a concentric remodelling

pattern (CR, OR= 1.69) and concentric left ventricular hypertrophy (cLVH, OR=

1.71), while group H had a higher risk of developing eccentric hypertrophy (eLVH,

OR= 1.78). Lineal regression analysis showed that, in hypertensive patients, concomi-

tant NIDDM induced a mean further increase of 6gr in LVM.

Conclusions: In hypertensive patients, concomitant NIDDM causes a significant

further increase in LVM, as well as a more severe pattern of LV remodelling and of

LV hypertrophy. These findings may contribute to explain the worse prognosis of hyper-

tensive patients with concomitant NIDDM.

P319

Right ventricular impact in patients with arterial hypertension and sigmoid

interventricular septum

C. Sousa; S. Goncalves; A. Gomes; F. Pinto

Lisbon Cardiovascular Institute, Lisbon, Portugal

Aim: An increased incidence of sigmoid interventricular septum (SIS) is noted in

patients (pts) with arterial hypertension(HTN). This morphological aspect can represent

an important tool to evaluate the heart in hypertensive pts. The impact of HTN in the

right ventricle (RV) is still underdefined. We evaluated the repercussion of arterial hyper-

tension in the RV (global and regionally) in patients with SIS.

Methods: Retrospective study of 44 pts with essential HTN, all in sinus rhythm. 38,6%

female, 60,5+-9,3 years old, body mass index 27,9+-4,22 Kg/m2. Complete echocardio-

graphic study including tissue Doppler imaging of the RV and myocardial deformation

imaging through speckle tracking. Longitudinal strain(S) and strain rate (SR) of the RV

were analysed by post processing. Pts were divided in 2 groups: pts with sigmoid inter-

ventricular septum (SS) – 19 pts and without sigmoid septum (NSS) – 25 pts.

Results: No differences were noted between both groups regarding age, gender, anti-

hypertensive medication, number of pts with controlled arterial hypertension and

number of pts with structural changes of the left ventricle (remodelling/hypertrophy).

Global RV function – by tissue Doppler (RV s’, RVe’ and RV a’), Tei index, TAPSE,

global S and SR no differences were noted between both groups. Regional RV function

– the following differences were noted – table.

Conclusion: A compensatory increase of the RV free wall myocardial deformation is

noted in pts with SIS and HTN, counteracting a decreased myocardial deformation of

the interventricular septum. Speckle tracking is a sensitive method to detect this

changes, and can become an early marker of right and left ventricle longitudinal changes.

SD PWD LVM LVMi RWM %CR %eLVH %cLVH

H 9.1+0.1 8.6+0.1 139+1 73+1 1.2+0.01 32 8 10

HD 9.5+0.1 9.0+0.1 145+1 77+1 1.3+0.01 40 5 17

p 0.019 0.006 0.008 0.006 0.000 0.017 0.046 0.007

SS NSS P

Basal Interventricular

septum

Peak S longitudinal SR (1/sec) 9,8+-2,3 22,1+-4,4 ,0,001

Peak E longitudinal SR (1/sec) 17,9+-4,1 18,6+-3,7 ,0,001

Median Interventricular

septum

Peak S longitudinal SR (1/sec) 8,6+-1,9 10,7+-2,1 0,001

Peak E longitudinal SR (1/sec) 15,9+-3,6 11,3+-2,2 0,006

Basal lateral wall Peak S longitudinal SR (1/sec) 31,1+-7,3 25,7+-5,2 0,029

Peak E longitudinal SR (1/sec) 39,6+-9,3 26,6+-5,4 0,03

Median lateral wall Peak S SR longitudinal (1/sec) 30,4+-7,1 20,6+-4,2 0,034

Peak E longitudinal SR (1/sec) 34,4+-8,1 24,4+-4,5 0,045
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P320

Role of post-systolic shortening of left ventricle for heart failure with preserved

ejection fraction in untreated hypertension

W-C. Tsai1; Y-W. Liu1; J-Y. Shih2; Y-Y. Huang1; J-Y. Chen1; L-M. Tsai1; J-H. Chen1
1National Cheng Kung University Hospital, Tainan, Taiwan; 2Tainan Hospital Sin-Hua
Branch, Tainan, Taiwan

Purpose: Decreased global longitudinal strain (GLS) of left ventricle (LV) was noted in

heart failure with preserved ejection fraction (HFpEF). This study investigated the con-

tribution of both GLS and post-systolic shortening of LV to HFpEF in untreated

hypertension.

Methods: This study recruited 63 patients (mean age 57 + 12 years, 34 men)

with untreated hypertension with normal LV ejection fraction. All patients did not

have overt vascular diseases, valvular heart diseases, renal diseases, and other

coronary risk factors. HFpEF was diagnosed based on typical symptoms of heart

failure without other known causes. Two-dimensional speckle tracking echocardiography

with automated function imaging was used for measurement of GLS and post-systolic

strain index (PSI). PSI was calculated as [(post-systolic peak longitudinal strain – end-

systolic strain)/end-systolic strain]× 100%. Mitral early filling velocity to average mitral

annulus early velocity ratio (E/e’) was used as an index for LV filling pressure.

Results: HFpEF was diagnosed in 17 patients (27%). Patients with HFpEF had lower

early mitral velocity, lower mitral early to atrial velocity ratio, and longer isovolumic relax-

ation time. There were no differences in biplane LV ejection fraction, blood pressure, heart

rate and body weight. GLS was significantly lower (-16.1 + 3.1 vs. -19.1 + 3.1%, p =

0.001), and PSI (303 + 249 vs. 84 + 51%, p ,0.001), left ventricular mass index (110

+ 38 vs. 87 + 22 gm/m2, p = 0.006), E/e’ (12.2 + 3.5 vs. 8.5 + 1.8, p ,0.001) were

significantly higher in patients with HFpEF. Multivariable analysis showed GLS (OR 1.695,

95%CI 1.055-2.723, p = 0.029), PSI (every 10% increment OR 1.159, 95%CI 1.029-1.304,

p = 0.015), and E/e’ (OR 1.798, 95% CI 1.053-3.071, p = 0.032) were independent

factors for HFpEF. Area under receiver-operating characteristics curve for diagnosis of

HFpEF was 0.888 for PSI, 0.814 for E/e’, and 0.757 for GLS.

Conclusions: Both systolic strain and post-systolic shortening were contributed to

HFpEF. PSI had significant effect on HFpEF in untreated hypertension.

P321

Nt-ProBNP and ventricular global function in pulmonary hypertension.

2D-Strain study.

L. Sargento; M. Satendra; S. Longo; N. Lousada; R. Palma Reis

Hospital Lisbon North, Hospital Pulido Valente, Lisbon, Portugal

Introduction: Nt-ProBNP is an important prognostic marker in heart failure patients

Objective: Assess Nt-ProBNP relationship with right (RV) and left (LV) ventricles global

function evaluated by TDI and 2D-strain parameters.

Methods: 20 patients, age 65.4 +13.5, with PAH on specific therapy, median

Nt-ProBNP 730, TAPSE 21.0 +5.7, RV ejection fraction 36.7+18.4%, pulmonary

artery pressure (PAP) 85.9+15mmHg. RV and LV longitudinal global strain (GS), tricus-

pid annulus TDI S wave, Mitral S and A wave and TAPSE evaluated. Relationship

between parameters evaluated with Spearman correlation coefficient and linear

regression model (backward method). Nt-ProBNP was grouped accordingly to the ter-

tiles (730.0 and 1029.0pg/ml).

Results: (1) Nt-ProBNP correlated with: (i) RV function: TAPSE (r= -0.583 p=0.007),

TrS (r=-0.539 p=0.017), RV-GS (r=0.563 p=0.010), RV-GSRs (r=0.485 p=0.03) and

RV-GSRa (r=-0.654 p=0.006). (ii) LV function: Mt-A (r=-0.599 p=0.031), LS-GS (r=

0.585 p=0.008) and LV-GSRa (r=0.565 p=0.022). By multiregression the independent

predictors of Nt-ProBNP were TAPSE (p=0.08), TrS (p=0.017), RV-GSRa (p=0.019)

and LV-GSRa (p=0.027). (2) Greater Nt-ProBNP tertiles (see table) greater the LV

and RV dysfunction.

Conclusion: In pulmonary hypertension Nt-ProBNP is associated with systolic and

diastolic parameters; however it’s mainly dependent on RV and LV longitudinal strain

markers of diastolic dysfunction.

P322

Systemic lupus erythematosus: impact of myocardial strain evaluated by

speckle tracking

S. Ribeiro; D. Doroteia; S. Goncalves; L. Santos; C. David; G. Vinhas De Sousa;

AG. Almeida

Hospital Lisbon North, Hospital Santa Maria, Lisbon, Portugal

Systemic lupus erythematosus (SLE) may be associated with pulmonary hypertension

and left ventricular dysfunction, which have clinical impact.

The purpose of this study was to evaluate myocardial deformation using speckle track-

ing echocardiogram in patients with SLE and normal left ventricle ejection fraction (LV

EF), for the detection of earlier ventricular function disturbances when LV EF is still

normal.

Methods: 55 (consecutive) patients with SLE (39 + 4 years; 50 female) were studied.

Patients with LV EF ,55%, hypertension, ischemic or valvular heart disease were

excluded. A control group was composed by 17 healthy subjects (37 + 4 years; 13

females). The parameters analyzed in both groups were: global systolic strain and

strain rate (two-chamber, four-chamber and short-axis), left atrium volumes and ejec-

tion fraction, E/E ’mitral and Tei index.

Results: The quality of image was adequate to the study by speckle-tracking in most

studies, rejecting readings in ,1% of the segments. Compared with the control group,

volumes and LV EF of patients with SLE did not differed significantly, as well as left

atrium volumes and ejection fraction and global systolic strain. Patients with SLE

showed significantly lower global strain rate than the control group (-0.97 + / -0.20

vs -1.14 + / -0.17, p = 0.01), and also significantly increased Tei index (00:40 +

0:11 vs 0:31 + 0.03, p = 0.01).

Conclusion: Myocardial deformation assessed by speckle tracking and Tei index may

detect early cardiac involvement in patients with SLE and normal LV EF. Clinical and

prognostic impact of these findings should be examined in future studies

P323

Sildenafil inhibits altitude-induced pulmonary hypertension on One Day Ascent

to Mount Fuji

M. Iwase1; YI. Itou1; S. Yasukochi2; K. Shiino1; H. Inuzuka1; K. Sugimoto1; Y. Ozaki1
1Fujita Health University Hospital, Department of Cardiology, Toyoake, Japan; 2nagano
children hospital, matsumoto, Japan

Exposure to high altitude especially with rapid ascent would inducepulmonary hyper-

tension that may lead to life-threatening conditions. The oralsildenafil was effective

for pulmonary hypertension and this study was intendedto examine its effectiveness

on one day rapid ascent to Mt. Fuji (3775m) in normal subjects.

Twelve subjects were exposed to 3,775 m at top of mount Fuji from sealevel to 2400m

with automobile and then to ascent with their own foot.

Systolic TR pressure gradient(echocardiography) increased from 15.6 mm Hg (CI, 9.0

to 21.0 mmHg) at sealevel to 23.1 mmHg (CI, 8.0 to 41.0 mmHg) at 3775m. Two

subjects showed TR PG.30mmHg ( 32 & 41 mmHg ) and they took oral

sildenafil of 50mg and TR PGdecreased from 37 to 28mmHg after 30minutes with

headache. In conclusion, a rapid one day ascent to Mt. Fuji might induce pulmonary

hypertension and the oral sildenafil could relieve pulmonary hypertension with

minimum side effect.

P324

Systemic endothelial function and risk for pulmonary hypertension in

connective tissue diseases.

K. Gieszczyk-Strozik1; A. Sikora-Puz1; M. Mizia1; B. Lasota1; A. Chmiel1; A. Lis-Swiety2;

J. Michna1; L. Brzezinska-Wcislo2; K. Mizia-Stec1; Z. Gasior1
12nd Department of Cardiology, Medical University of Silesia, Katowice, Poland;
2Department of Dermatology, Medical University of Silesia, Katowice, Poland

Background: Pulmonary artery hypertension (PAH, Pulmonary Artery Hypertension) is

the most serious cardiopulmonary findings in patients with connective tissue diseases

(CTDs, Connective Tissue Diseases) and its early identification is of critical value for

proper diagnosis, treatment and final prognosis. PAH is characterized by pulmonary

endothelial dysfunction and intense smooth muscle cell proliferation. There are

limited data regarding to potent relationship between pulmonary pressure and sys-

temic endothelial function.

Parameters by Nt-ProBNP tertiles

Nt-ProBNP Tertiles

,287 287-1029.0 .1029.9 P value

TAPSE 23.6+3.9 22.2+ 7.3 16.9+ 3.2 0.032

Tr-S vti 23.8+ 4.2 20.5+ 6.6 12.9+ 6.1 0.021

Mt-A 10.7+ 1.1 10.1+ 1.2 5.1+ 1.7 0.036

RV-GS -18.9+ 3.3 -10.8+ 2.4 -13.9+ 4.9 0.006

RV-GSRs -1,12+ 0,26 -0,65+ 0,15 -0,75+ 0,12 0,005

RV-GSRa 1,28+ 0,30 0,70+ 0,41 0,37+ 0,38 0,012

LV-GS -18,7+ 2,8 -15,3+ 3,3 -13,5+ 5,9 0,061

LV-GSRa 1,33+ 0,33 1,10+ 0,24 0,78+ 0,24 0,041
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Aim: was to assess relationship between systemic arteries’ vasodilatation and risk for

PAH established by standard transthoracic echocardiography (TTE, Transthoracic

Echocardiography) in patients with CTDs.

Material and methods: 32 patients (K/M: 27/5, age: 55.8 + 3.1 years) with CTDs (30 -

systemic sclerodermia, 2 - systemic lupus erythematosus) were enrolled into the study.

Pulmonary fibrosis and extrasystemic causes of pulmonary hypertension were

excluded in all patients. Clinical data, TTE parameters, baseline brachial artery diam-

eter (BAd, Brachial Artery diameter), flow-mediated dilatation (FMD, Flow-Mediated

Dilatation) and nitroglycerin–mediated dilatation (NMD, Nitroglycerin –Mediated Dila-

tation) were assessed in all subjects. According to the values of tricuspid regurgitation

velocity (TRV, Tricuspid Regurgitation Velocity) and right ventricular systolic pressure

(RVSP, Right Ventricular Systolic Pressure) all patients were divided into the three

groups: the PH unlikely - group I (n=21), the PH possible – group II (n=7) and the

PH likely - group III (n=4).

Results: Mean FMD values were comparable between the groups I, II and III (12.6 +

8.2 vs 11.5 + 8.6 vs 14.8 + 6.6%, respectively; p=0.84). The group III showed

increased NMD values compared to the group I and II (group I, II, III, respectively :

21.6 + 8.6 vs 15.0 + 6.5 vs 41.3 + 13.9%, p=0.01). Mean values of baseline BAd

were as follows: 3.37 + 0.8 vs 3.11 + 0.3 vs 2.76 + 0.8 mm in the groups I, II and

III. The BAd values correlated to FMD (r= - 0.68, p=0.03) and NMD (r= -0.71,

p=0.02) in the entire examined groups.

Conclusions: Systemic endothelial function defined as brachial artery vasodilatation

does not correlated to the risk for PAH in patients with CTDs.

BASICS IN CONGENITAL HEART DISEASE IN THE ADULT

P325

Mitral valve pathology in aortic coarctation

P. Luijendijk; HACM. De Bruin-Bon; C. Zwiers; JWJ. Vriend; RBA. Van Den Brink;

BJM. Mulder; BJ. Bouma

Academic Medical Center, Department of Cardiology at the University of Amsterdam,
Amsterdam, Netherlands

Purpose: Aortic coarctation (CoA) is a typical left-sided obstructive lesion. Mitral valve

pathology has only been described in the context of Shone’scomplex, a severe type of

congenital left-sided obstructive lesion of multiple cardiovascular levels, including CoA.

However, the prevalence of mitral valve pathology in adults after coarctation repair has

never been evaluated. The aim of this study was to describe the mitral valve apparatus

in consecutive CoA patients after repair.

Methods: Echocardiograms of 58 consecutive adults after coarctation repair were ret-

rospectively analyzed. The presence of mitral valve stenosis (MS) (gradient . 5

mmHg) and or mitral valve insufficiency (MI) was determined. The mitral valve

annulus was evaluated in end diastole and end systole, in the parasternal long axis-,

short axis-, and apical four- and two-chamber views. Mitral valve parameters were com-

pared with normal values as described in the literature. Additionally the aortic valve

morphology was determined.

Results: Fifty-eight adult patients (mean age 35.7 years, range18-82 years; male 61%)

were included. Thirty-six patients (62%) had BAV. Mitral valve prolaps was found in 2

patients, double orifice mitral valve in 2 patients. MS was found in 3 patients (all BAV

patients). Moderate to severe MI was found in 29 (50%) patients. An increased pressure

half time was found in 8 (14%)patients (7 BAV patients). Patients with an increased PHT

demonstrated a significantly shorter end systolic annulus length in the 4 chamber view.

Of all patients without MI and MS, 6 (10%) patients (5 BAV patients) demonstrated a

peak E wave . 105 mm/s and 3 patients a peak A wave . 82 mm/s. Patients with

an increased peak E wave had a significantly shorter end systolic-, and end diastolic

mitral valve annulus length in the parasternal long axis view as compared to patients

with a normal peak E wave. (P=0.008 vs P=0.03). Of the patients without MI and

MS, 13 patients (45%) showed a shorter end- systolic and end-diastolic mitral valve

annulus length as compared to literature reference values.

Conclusion: These findings provide new insights into the mitral valve apparatus in

adults after CoA repair, and demonstrate that mitral valve abnormalities are present

even in CoA patients without MI or a significant gradient. These findings might

suggest that mitral valve abnormalities have a developmental origin in these patients.

P326

Correct identification of mitral valve anomalies of insertion changes the

therapeutic approach to the patients affected by misdiagnosed severe left

ventricular hypertrophy.

S. Brigido; P. Gianfagna; A. Proclemer

University Hospital "Santa Maria della Misericordia", Department of Cardiopulmonary
Sciences, Udine, Italy

Purpose: Mitral valve anomalies of insertion are not so rare but often misdiagnosed

and confused with other pathologies (HCM, subaortic stenosis, storage diseases).

Hypertrophic cardiomyopathy in particular is associated in 5-8% of the cases to

mitral valve anomalies: in these patients differential diagnosis is mandatory. Five differ-

ent types of mitral valve anomalies of insertion have been identified. The most frequent

type is associated to left ventricular outflow gradient, significant mitral regurgitation and

left ventricular hypertrophy. Medical therapy is not so beneficial and surgical therapy is

decisive, hence recognition of such anomalies has a strict relation to prognosis for the

patients affected. Our aim was to evaluate the importance of correctly identifying mitral

valve anomalies of insertion as a possible cause of left ventricular hypertrophy, in order

to decide the appropriate therapeutic approach for these patients.

Methods: From 1990 to 2011 we have found 18 cases of patients with mitral valve

anomalies of insertion during the daily routine activity in our Echocardiography Labora-

tory. These patients were previously diagnosed as affected by congenital hypertrophic

cardiomyopathy or severe left ventricular hypertrophy without a clear etiology. All the

patients had a significant left ventricular outflow gradient and different degrees of

mitral regurgitation.

Results: The specific anomalies in the 18 patients were: anomalous insertion of the

mitral valve tissue on the ventricular wall in 13 patients and accessory valvular tissue

in 5 patients. There were no other cardiac abnormalities associated. The identification

of the specific cause avoided inappropriate therapies such as defibrillator implantation.

Three patients underwent surgical repair: the simple disinsertion of the anomalous

tissue allowed complete disappearance of the outflow gradient, complete or significant

reduction of the mitral regurgitation and progressive reverse remodeling of the left ven-

tricle with regression of the left ventricular hypertrophy, as shown in the post-operative

echocardiograms.

Conclusions: Correct identification of mitral valve anomalies as a possible etiology of

ventricular hypertrophy is fundamental to address such patients to the correct thera-

peutic pathway, including surgical repair as a choice for a definitive solution. Most

importantly, the diagnosis of these specific mitral valve abnormalities has a great prog-

nostic relevance towards more severe diseases such as Hypertrophic cardiomyopathy,

the latter having a totally different prognostic and therapeutic impact.

MASSES, TUMORS AND SOURCES OF EMBOLISM

P327

Thrombi on the Amplatzer Cardiac Plug after LAA occlusion: evaluation of

potential echocardiographic risk factors

B. Plicht; P. Kahlert; H. Kaelsch; T. Buck; R. Erbel; TFM. Konorza

University of Duisburg-Essen (UDE), Essen, Germany

Background: Percutaneous left atrial appendage (LAA) occlusion is a novel approach

for stroke propyhaxis in patients with atrial fibrillation and contraindications for oral

anticoagulation. The Amplatzer Cardiac Plug (ACP) consists of a lobe anchored in

the LAA with a connected disk shielding the LAA ostium. We observed 6 cases with

thrombus formation on the device. We analyzed pre interventional echocardiographic

parameters to identify potential risk factors.

Methods: LAA occlusion was performed in 34 patients (CHADS2 score ≥2) with the

ACP under concious sedation. Post interventional dual antiplatelet therapy was initiated

according to manufacturer’s instructions of use. Transthoracic (TTE) and transesopha-

geal echo (TEE) were performed pre interventionally as well as pre discharge, 3 and 6

months TEE follow ups. Pre procedural ejection fraction (EF), left atrial volume index

(LAVi), LAA velocity, spontaneous echo contrast (SEC, scored 0 to 4) and transmitral

gradient (TMG) were analyzed.

Results: In 36 procedures 34 ACP were implanted successfully. 2 ACP could not be

placed due to an inappropriate anatomy. Mean occluder size was 24.1 + 3.1 mm.

In 3 patients thrombus was detected in the pre discharge TEE, in 3 further patients

after 3 months. Mean EF was 50.6 + 11.4 % in the non-thrombus vs. 39.7 + 10.6 %

in the thrombus group (p = 0.039, significant). LAVi was 46.9 + 20.8 vs. 56.6

+14.2 ml/m2 (p = 0.285), LAA velocity was 51.3 + 25.1 vs. 36.8 + 17.7 cm/s (p =

0.194), SEC was 1.3 + 0.9 vs. 1.5 + 0.5 (p = 0.632) and TMG was 1.9 +2.0 vs.

1.4 + 0.5 mmHg (p = 0.568).

Conclusions: Thrombus formation on the ACP device is a serious complication. The

EF was significantly lower in the thrombus group and could be therefore identified

as a potential risk factor under the current antiplatelet regime.

P328

Carotid Intima-Media Thickness not carotid plaque is an independent predictor

of recurrence in the patients with ischemic stroke

HJ. Yoon1; KH. Kim1; YK. Ahn1; MH. Jeong1; JG. Cho1; JC. Park1; JC. Kang1; WK. Rha2
1The Heart center of Chonnam National University Hospital, Gwangju, Korea, Republic
of; 2Radiology of Christian Hospital, Gwangju, Korea, Republic of

Background: Common carotid artery intima-media thickness (IMT) and carotid plaque

are established vascular risk factors and are considered to be an early marker of

carotid atherosclerosis. In this study, we explore the potential value of carotid IMT

2D & 3D TEE with thrombus on ACP
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and plaques in predicting recurrences in the patients with first-ever ischemic stroke

survivors.

Methods: During a 40-month period, 584 consecutive patients with first-ever ischemic

stroke were recruited. For the definition of recurrent stroke, there had to be either a new

neurological deficit or a deterioration of the previous deficit not considered to be due to

edema, hemorrhagic transformation or concurrent illness. Most of cases had taken

brain imaging repeatedly.

Results: We did not found any significant differences of age, gender, body mass index

and initial vital sign between the stroke patients with or without recurred. The prevalence

of diabetes was higher in the patient with recurrent stroke. Hypertension, dyslipidemia,

smoking and infart size were no significant difference. Patients with recurrent stroke

had significantly increased carotid IMT values compared to those who did not (0.873

mm vs. 0.798 mm, p=0.002 in right, 0.903 mm vs. 0.826 mm, p=0.002 in left).

Carotid plaques were also more found in the patient with recurrence than without recur-

rence. Carotid IMT (HR=1.74, CI=1.131-2.861, p=0.013 in right, HR=1.613,

CI=1.003-2.59 p=0.049 in left) and diabetes (HR 1.730, CI=1.077-2.780, p=0.023)

were independent predictors for recurrent stroke in multivariate regression analysis.

Conclusions: Carotid IMT is significantly increased and carotid plaque is more fre-

quently found in patients with recurrent ischemic stroke. But, carotid IMTand diabetes,

not carotid plaque are independent predictors of recurrence in the patients with

ischemic stroke.

DISEASES OF THE AORTA

P329

Visualizing the thoracic aorta with modified transoesophageal

echocardiography - the A-View technique

W W. Jansen Klomp1; G. Brandon Bravo Bruinsma2; AWJ. Van ’T Hof2;

S. Spanjersberg2; AP. Nierich2
1University Medical Center Utrecht - Julius Centre for Health Sciences and Primary
Care, Utrecht, Netherlands; 2Isala Hospital, Zwolle, Netherlands

Introduction. Recently, the Partner trial showed us that the improvement in prognosis

after TAVI comes at the costs of a 30-day incidence of stroke or TIA of 6.7%. In cardiac

surgery, the association of the degree of aortic atherosclerosis and post-operative cer-

ebral complications is well known. Therefore, it is of paramount importance to obtain pre-

procedural information on aortic atherosclerosis; which is stressed in multiple guidelines.

However, sensitivity of TOE in diagnosing atherosclerosis of the distal ascending aorta is

only 21% (95% CI 13-32). [1] In regular TOE, the interposition of air in the trachea creates

a “blind spot” preventing adequate visualization of the thoracic aorta.

New Technology. A modification of regular TOE overcomes this limitation. During

general anesthesia, a balloon is positioned in the trachea and inflated with saline, creat-

ing an acoustic window to the distal ascending aorta (DAA), aortic arch and its

branches; the so called A(ortic)-View. Multiple studies have proven safety and efficacy

of the A-View technique.

Results: Compared with epiaortic ultrasound; sensitivity and specificity in detecting

severe atherosclerosis of the DAA were 95% and 79% respectively (PPV 67%, NPV

97%), AUC 0.89. [2] Use of the A-View during cardiac surgery resulted in a trend

towards a reduction of 30-day mortality (adjusted OR 0.61, 95% CI 0.36 - 1.03). [3]

The kappa for inter and intraobserver variability ranged from 0.11 to 0.61; we hope

to reduce variability with a course for future A-View users. Futhermore, the effect of

A-View on cerebral ischemic lesion after cardiac surgery is being studied in a random-

ized trial.

Indications. The A-View technique is part of our TAVI-protocol, it has been used in the

diagnosis of aortic dissection, and it is a standard diagnostic in cardiothoracic surgery.

Imaging with 3D-TOE is feasible.

1. van Zaane B, Zuithoff NP, Reitsma JB, et al. Meta-analysis of the diagnostic accuracy

of transesophageal echocardiography for assessment of atherosclerosis in the ascend-

ing aorta In patients undergoing cardiac surgery. Acta Anaesthesiol Scand 2008 Oct;

52(9): 1179-87.

2. van Zaane B, Nierich AP, Brando Bravo Bruinsma GJ, et al. Diagnostic accuracy of

modified transoesophageal echocardiography for pre-incision assessment of aortic

atherosclerosis in cardiac surgery patients. Br J Anaesth 2010 Aug; 105(2): 131-8.

3. Nierich AP, Jansen Klomp WW. Clinical outcome after pre-incision assessment of

aortic atherosclerosis by A-View echocardiography in 5886 elective cardiac surgery

patients. Data presented at the congress of European Association of Thoracic

Anesthesiologists.

STRESS ECHOCARDIOGRAPHY

P330

The erectile properties of myocardium: a combined assessment of left

ventricular elastance and coronary flow reserve during dipyridamole stress

echo

T. Bombardini1; S. Gherardi2; E. Picano1
1Institute of Clinical Physiology of CNR, Pisa, Italy; 2M. Bufalini Hospital, Department of
Cardiology, Cesena, Italy

Background: Dipyridamole employed for stress imaging causes a three-to-fourfold

increase in coronary blood flow (CFR) in normals, with an increase in left ventricular

(LV) function due to the well known "erectile" properties of myocardium linking (non-

linearly) increased flow to increased function.

Aim: To assess the relationship between LV contractile reserve and coronary flow

reserve during dipyridamole stress.

Methods: We enrolled 111 patients (62 men; 68+10 years) with normal resting LV

function. All underwent dipyridamole (0.84 mg/kg over 6 min) stress echocardiography

with CFR evaluation of left anterior descending (LAD) by Doppler. Contractile reserve

was calculated as peak stress from Real-Time 3D echocardiography (volumes) and

cuff sphygmomanometer (pressure) as: ESP (end-systolic pressure)/ESV (end-systolic

volume)- rest ESP/ESV. All patients underwent quantitative coronary angiography

within 15 days (significant CAD criterion, ≥50% stenosis).

Results: In the subset of 92 pts with negative stress by standard wall motion criteria,

contractile reserve was +3.7+ 3.2 in the 43 pts without, vs -1.1+3.1 mmHg/mL/m2

in the 49 pts with coronary stenosis (p,.01). The relationship between LAD-CFR and

changes in ESP/ESV was R = 0.5 in all patients, and R = 0.71 for the 25 patients

with LAD single vessel disease (see figure). The combined criterion of reduced CFR

(,2.0) and reduced contractile reserve had an overall accuracy of 74% (79% in

those with normal regional wall motion at rest).

Conclusions: CFR is positively related to contractile reserve during vasodilator stress.

The erectile properties of myocardium can help identify minor forms of CAD mirrored in

blunted coronary and/or contractile reserve in presence of normal regional wall motion

response.

P331

Quantitiative stress echocardiography as predictor of adverse events after

heart transplantation

A. Ciarka1; L. Herbots1; E. Eroglu1; J. Van Cleemput1; W. Droogne1; R. Jasityte1;

B. Meyns2; J. Voigt1; J. D’hooge1; J. Vanhaecke1
1University Hospitals (UZ) Leuven, Campus Gasthuisberg, Department of Cardiology,
Leuven, Belgium; 2University Hospitals (UZ) Leuven, Department of Cardiothoracic
Surgery, Leuven, Belgium

Introduction: Stress echocardiography can predict major cardiac events after heart

transplantation. Strain imaging can detect subclinical anomalies in the myocard

before decrease of left ventricular ejection fraction or regional contraction abnormalities

are observed. We wanted to investigate whether strain during stress echo is related to

adverse events.

Methods: We have included 42 HTx patients, (aged 58+14), who underwent stress

echocardiography (during check-up at 6+4 yrs after HTx). Apical 2-, 4-, 3- chamber

views were recorded in convential two-dimensional and color tissue Doppler at base-

line, each step of stress and during recovery. Longitudinal strain and strain rate (SR)

were calculated from color Doppler velocity data.

Following adverse points were recorded during 6+2 yrs follow-up: death, need for

revascularization and need for retransplantation. Two patients were excluded from

the follow-up because after stress echocardiography an indication of surgical revascu-

larization and heart retransplantation was directly formed.

Results: During follow-up 9 HTx patients died (2 had cardiac related death, 1 second-

ary to hypoglycemia, 2 related to infections and 4 secondary to neoplasia). Survivors in

comparison with non-survivors, presented with higher peak end systolic strain

(-18.9+3.4 vs. -14.4+4.2, p=0.002) and higer peak SR (-2.1+0.5 vs. -1.7+0.7,

p=0.06). Four cardiac events were noted during follow-up (2 patients needed coronary

stenting and 2 patients died of cardiac causes). Patients who had cardiac events in

comparison with the rest of the group had lower strain at rest and abnormal strain

response to stres (Table 1).

Conclusions: Longitudinal strain is a predictor of cardiac events and mortality in HTx

patients. Decreased strain at rest, which does not increase at peak exercise, predicts

cardiac adverse events.

CFR and contractile reserve relation

Variable HTx patients with

no cardiac events (n=36)

HTx patients with

cardiac events (n=4)

p value

Strain (%) -18.4+2.2 -15.1+3.4 0.02

Peak stress strain (%) -20.2+3.2 -14.2+3.7 0.001

SR (1/s) -1.3+0.2 -1.2+0.3 0.46

Peak SR (1/s) -2.1+0.6 -1.8+0.7 0.45

LVEF (%) 63+12 67+8 0.58

Comparison of echocardiographic variables in patients without and with cardiac adverse

events.
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P332

Stress echocardiography in older patients with suspected coronary ischaemia.

Survival analysis study

M. Al Barjas; R. Iskreva; R. Morris; J. Davar

Royal Free & University College London Medical School, London, United Kingdom

Background and purpose: Prevalence rates of Coronary Heart Disease (CHD)

increase with age, with around one in four men and one in five women aged 70

years and above living with CHD. Stress Echocardiography has high sensitivity and

specificity for coronary ischaemia. In this study we assess the diagnostic impact of

stress echocardiography including Dobutamine and treadmill stress tests in older

patients in relation to their event free survival.

Methods: A cohort of patients above the age of 70 years who had stress echocardio-

graphy was studied retrospectively. A combined end point was defined as cardiac

death, non fatal myocardial infarction and hospital admission with acute coronary syn-

drome. Stress echocardiography results were coded as normal, one vessel, two vessel

or three vessel disease based on the wall motion score index (WMSI). Survival curves

were calculated by the Kaplan-Meier method. The log-rank test was carried out to

determine significance of differences in survival times and to compare events occurring

at all time points on the survival curves.

Results: 509 cases were studied, 299 (59%) males and 210 (41%) females with mean

age 77 years (70-93) and a median follow up period of 42 months. 406 (80%) patients

had Dobutamine Stress Echocardiography and 101(20%) patients had Treadmill Stress

Echocardiography. There was no evidence of inducible coronary ischaemia in 278

(54.7%) patients with median survival of 74 months. 169 (33.2%) patients had one

vessel ischaemia with median survival of 71 months, 47 (9.2%) patients had two

vessel ischaemia with median survival of 57 months and 15 (2.9%) patients had

three vessel ischaemia with median survival of 44 months. Log Rank test showed

the difference in survival times between the different outcome groups to be very

significant.

Conclusions: Stress echocardiography findings in older patients correlate well with the

Event Free Survival Time. Findings suggestive of multiple vessel coronary ischaemia

have worse survival time. This has great implications on risk stratification of older

patients with suspected coronary ischaemia with more targeted use of coronary

intervention.

P333

Limited exercise capacity after valve replacement for aortic stenosis: the impact

of reduced right ventricular systolic function

Y. Zhao1; P. Lindqvist1; A. Holmgren2; S. Morner1; M. Henein1
1Heart Centre & Department of Public Health & Clinical Medicine, Umea University,
Umea, Sweden; 2Department of Surgery and Perioperative Sciences, Umeå University,
umea, Sweden

Background: Surgical aortic valve replacement (AVR) for aortic stenosis (AS) results in

depressed right ventricular (RV) systolic function but the relationship between such dis-

turbances and exercise capacity remains unknown.

Material and Methods: Exercise capacity and RV systolic function were assessed in 21

AVR patients (age 61+12 years, 14 male) using conventional semi-supine bicycle

exercise together with fully equipped Doppler echocardiographic set-up. Peak

oxygen consumption (pVO2) as well as conventional and systolic myocardial velocity

(Sm) from RV free wall was measured at rest, suboptimal, peak exercise and 4 min

after exercise. The data were compared with 21 age and gender matched controls.

Results: At rest, patients had normal left ventricular ejection fraction (LVEF). pVO2 at

peak exercise was lower in patients than controls (18.5+4.5 vs. 22.1+4.3 l/min/kg,

p=0.02). RV Sm was depressed at rest in patients (8.4+1.4 vs. 11.4+2.0 cm/s,

p,0.001). During exercise, RV Sm failed to increase as controls (suboptimal exercise:

10.7+2.6 vs. 15.1+2.3; peak exercise: 11.3+2.6 vs. 17.4+2.5 cm/s; 4 minutes after

exercise: 9.3+1.9 vs. 13.5+2.8 cm/s. p,0.001 for all).

In patients and controls as a whole, pVO2 correlated with RV Sm at rest (r=0.52,

p=0.01) and peak exercise (r=0.47, p=0.002).

Conclusion: Exercise capacity is subnormal after AVR for AS, irrespective of normal

LVEF and lack of symptoms. RV systolic function is reduced after AVR and failed to

increase normally during exercise. Finally, it remains an important correlate with the

patients’ exercise capacity.

P334

Imaging of expiratory gas exchange in detection of diastolic dysfunction in

patients with hypertension : Combined stress echocardiography

cardiopulmonary exercise testing

I. Nedeljkovic1; M. Ostojic1; V. Giga1; J. Stepanovic1; A. Djordjevic-Dikic1; B. Beleslin1;

M. Nedeljkovic1; M. Banovic1; S. Mazic2; V. Stojanov1
1Belgrade Medical School, Division of Cardiology, CCS, Belgrade, Serbia; 2University of
Belgrade, School of Medicine, Institute of Physiology, Belgrade, Serbia

Background: Exertional dyspnea and exercise intolerance are a common symptoms in

patients with hypertension due to development of hypertensive heart disease and dias-

tolic dysfunction even in patients with preserved LV systolic function. Transmitral flow

and tissue Doppler improved the diagnosis and stratification of diastolic impairment

significantly. However, simple diagnosis and stratification of patients according to

severity of diastolic dysfunction at rest is not accurate without estimation of functional

significance of such impairment during cardiopulmonary exercise testing (CPET).

However, relationship between diastolic function and CPET during combine stress

echo CPET is still unknown.

Objective: To determine the usfulness of combined Stress echo CPET in evaluation of

patients with hypertension, exertional dyspnea and normal baseline systolic and dias-

tolic function.

Methods: We studied 47 pts (28 male, mean age 51+14 years), with the history of

essential hypertension, exertional dyspnea and normal baseline echo characteristics

(including normal baseline systolic and diastolic function). They all underwent CPET

with supine ergometer with incremental ramp protocol, with breath by breath gas analy-

sis, in combination with simultaneous 2D echocardiographic monitoring during exer-

cise. Diastolic function was assessed by analyzing transmitral flow pattern using

pulse Doppler and tissue Doppler (TDI) of mitral annulus. Mitral E wave / E wave of

mitral annulus ≥ 8 was cut off for diastolic function.

Results: Worsening of diastolic function was found in 13 (38%) pts during combined

CPET stress echo test. Patients with diastolic dysfunction were older (p=0.001), and

had lower peak VO2 (p=0.0001), shorter time to VAT (p=0.028) and shorter total exer-

cise time (p=0.017), and higher VE/VCO2 slope (p=0.0001). However multivariant

analysis showed that only VE/VCO2 was independant predictor of diastolic dysfunction

during CPET (p=0.001; RR 1.68; 95%CI : 1.24 -2.24). We also found the strong corre-

lation between VE/VCO2 slope and E/Em ( r=0.70; p=0.0001) which can be also used

for stratification of pts with diastolic dysfunction.

Conclusion: Combined CPETstress echocardiography as a new test improves clinical

assessment of diastolic function in patients with exertional dyspnea and normal base-

line LV function. It adds more information to echocardiography and to CPETas a single

tests. The best predictor of development of diastolic dysfunction during CPETwas VE/

VCO2 slope, showing the strong relationship with E/Em as a measure of diastolic

function.

P335

Utility of stress echocardiography in selecting the optimal mitral valve

procedure in patients with moderate ischemic mitral regurgitation undergoing

coronary artery bypass grafting

R. Piatkowski; J. Kochanowski; P. Scislo; M. Grabowski; M. Marchel; M. Roik; D. Kosior;

G. Opolski

Medical University of Warsaw, 1st Department of Cardiology, Warsaw, Poland

Optimal surgical management of moderate chronic ischemic mitral regurgitation (IMR)

in patients (pts) qualified for coronary artery bypass grafting (CABG) is still controver-

sial. This study aimed to prospectively assess the proposed diagnostic algorithm

based on stress echo (ExE and dobutamine stress echo-DSE) for the appropriate sur-

gicalprocedure: CABG alone or CABG+mitral annuloplasty (CABG+P) in pts with

moderate IMR.

Methods: A total of 100 pts aged 18-75, with a history of myocardial infarction and

moderate IMR, eligible for CABG were included in a prospective study. Patients were

referred for CABG (gr.1; n=74) or CABG+P (gr.2; n=26) based on clinical assessment,

2D echo at rest and exercise as well as myocardial viability analysis (low dose DSE).

Effective regurgitation orifice area (EROA) was used for quantitative IMR assessment

(moderate: EROA ≥10 and , 20 mm2). Prior to surgery tenting area (TA) and coapta-

tion height (CH) were assessed. One year after the surgery each pts underwent the

evaluation of cardiovascular events.

Results: In both groups (CABG vs CABG+P) no significant differences were observed

in:30-day (1% vs 8%; p=0.103) and 12-month mortality (3% vs 12%; p=0.075), hospi-

talizations due to the heart failure (HF) exacerbation (5% vs 15%;p=0.107), and inci-

dence of stroke (1% vs 8%; p=0.103). Receiver-operating characteristics (ROC)

curves demonstrated that in both groups preoperative TA was strong independent pre-

dictor of adverse outcomes (NYHA III/IV symptoms and HF hospitalizations) in 12

months follow-up. The best cut-off value for TA was 2 cm2 (sensitivity 83%, specificity

68%; AUC 0.72) in CABG group and 2.6 cm2 (sensitivity 100%, specificity 63%; AUC

0.776) in CABG+P group. The analysis of the complex end-point (deaths/CV hosp/

stroke) revealed a statistically significant difference between CABG and CABG+P

groups (9% vs 35%pts; p=0.003). The most important predicting factors for the

complex endpoint were:presence of atrial fibrillation (AF) before surgery (p=0.035)

and the size of tenting area (TA) of the mitral valve (p=0.005).

Conclusions:

1. The strategy of the preoperative pts qualification (ExE, DSE), allows obtaining similar

results with reference to 30-day and 12-month survival rates, incidence of HF hospital-

izations and strokes, regardless of the surgical procedure performed.

2. AF before the surgery and TA were strong predictors of cardiovascular events in

12-month follow-up.

3. The application of proposed diagnostic algorithm may improve qualification of

patients with moderate FIMR for a suitable type of surgical procedure.

TRANSESOPHAGEAL ECHOCARDIOGRAPHY

P336

Transesophageal echocardiography in the diagnosis of lost silicone tubes after

transvenous lead extraction.

A. Tomaszewski; A. Kutarski; M. Tomaszewski

Medical University of Lublin, Department of Cardiology, Lublin, Poland
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Purpose: Lead breakage is known but serious complication of transvenous lead

extraction (TLE). This study stress the role of transesophageal echocardiography

(TEE) in detection and management of this rare complication of TLE.

Methods: TLE procedures were performed in 758 patients, aged 5-91y. (av.

64.7+16.9y.). The TLE intervensions were accomplished with the use of mechanical

system of telescopic polypropylene Cook‘s and Byrd dilators. The TEE was done rou-

tinely before and after TLE.

Results: The analysis included 758 TLE procedures with 1113 lead extraction. In this

group we found 37 lead breakage in 35 patients. In 32 patients the following

TLE intervension managed to remove the broken leads with use of basket or lasso

catheters. Only 3 patients were scheduled for planned cardiac surgery. During

broken lead extraction the external lead silicone tube was lost in 7 patients. The

broken internal metal conductor was removed transvenously but the silicone tube

remained in the heart cavities. The lack of silicone tube was discovered intraoperatively

(n=4) and confirmed by TEE. In 3 patients it was diagnosed by TEE only. In TEE sili-

cone tube has lead appearance but different movement (elastic and gentle in the con-

trary to the rigid lead). Despite impossibility of X-ray visualization silicone tubes were

removed transvenously in all 7 patients via jugular or femoral approach.

Conclusions:

1. TEE is the excellent method in the diagnosis and management of lost silicone tubes

after TLE.

2. Lead breakage appears in 4.6% among TLE procedures and in 3.3% among

extracted leads. The remnants may be usually removed transvenously.

3. Broken lead fragment extraction can be complicated by lead silicone tube loss. It

may be suspected intraoperatively and confirmed by TEE. It occurs in 0.5%

TLE procedures but in 20% of lead fragment extraction intervensions.

P337

Relationship between circumflex artery and mitral annulus using Real Time 3 D

transoesophageal echocardiography in patients undergoing surgical mitral

valve repair

S. Eibel; E. Hasheminejad; C. Mukherjee; H. Tschernich; J. Ender

Heartcenter Leipzig, Anaesthesiology and Intensive Care II, Leipzig, Germany

Purpose: During surgical mitral valve repair distortion or damage of the circumflex cor-

onary artery (CX) is a rare but well known complication. One of the possible risk factors

is the proximity of the CX to the mitral annulus which varies from patient to patient. Aim

of this study was to investigate the feasibility to define the anatomical relationship

between the CX and the mitral annulus with the help of Real Time (RT) 3D TOE.

Methods: After induction of anaesthesia a 3D TOE probe (iE 33, Philips Amsterdam,

The Netherlands) was introduced and additionally to a comprehensive perioperative

2D TOE a RT 3D FV dataset and 3D zoom loop were recorded in midoesophageal

four chamber view and long axis view. The distance between CX and the mitral

annulus, the diameter of the CX and the height of the CX in relation to mitral annuls

were measured offline by two independent examiners using Qlab softwarew (Philips,

Netherlands). All patients included in this study underwent preoperative angiographic

evaluation of their coronary anatomy. Values are expressed as means with minimal and

maximal values.

Results: After approval of the local ethic committee and written informed consent 30

patients with a mean age of 66 + 12 years undergoing elective minimally invasive

mitral valve repair were included in this study. Measurements of the CX were possible

in all patients. The distance between the CX and the mitral annulus was 0,80mm

ranging from 0,36 to 1,16. The diameter of the CX was 0,32 ranging from 0,13 to

0,54mm. Interobserver variability was 0,01mm for both measurements. Mean height

of the CX in relation to the mitral annulus was 0,16 ranging from -0,4 to 0,54 with an

interobservervariability of 0,1mm.

Conclusions: This study shows that it is feasible to measure the relationship between

CX and the mitral annulus with the help of RT 3D TOE.

CONTRAST ECHOCARDIOGRAPHY AND TISSUE HARMONIC
IMAGING

P338

Does contrast echocardiography still have a role for diagnosing left ventricular

thrombus in patients following ST elevation myocardial infarction?

I. Delithanasis; J. Celutkiene; C. Kenny; MJ. Monaghan

King’s College Hospital, London, United Kingdom

Background: Left ventricular (LV) thrombus is reported in 4-17% of patient following

acute myocardial infarction in the era of reperfusion therapy. This diagnosis has signifi-

cant implications for patients in terms of risk of embolic complications and anticoagu-

lation requirements.

Aim: We hypothesized that recent improvements in Echo equipment technology may

reduce the need for contrast agents for the diagnosis of LV thrombus in this setting.

Methods: We reviewed the records of consecutive patients presenting to our institution

with STelevation MI (STEMI) and recorded the results of echocardiography using latest

generation equipment, use of contrast and diagnosis of LV thrombus.

Results: 489 patients presented with STEMI between 01 Jan 2009 and 31 May 2010.

468 of these underwent at least one transthoracic echocardiogram. Median time to first

echocardiogram was 1 day. It was possible to rule out thrombus in 407 (87%) patients.

However, it was only possible to confidently diagnose LV thrombus in 6 patients (12

studies). In 57 studies (48% of studies with suspicion of thrombus) the diagnosis or

exclusion of LV thrombus could not be made, despite the use of contemporary, high

end scanners. Contrast was subsequently utilised in 40 of these studies and this con-

firmed the presence of thrombus in 13 studies and excluded it in the remainder.

Conclusion: LV thrombus is not an uncommon diagnosis following STEMI and has sig-

nificant implications for patient care. Despite significant improvements in the resolution

and image quality of contemporary ultrasound systems, contrast is still required in a

substantial proportion of studies to rule in or out the presence of LV thrombus.

P339

Incremental value of contrast enhanced ultrasound (CEUS) for detection of

carotid atherosclerosis.

SCH. Van Den Oord1; GL. Ten Kate2; Z. Akkus1; G. Renaud1; EJG. Sijbrands2;

FJ. Ten Cate3; N. De Jong1; JG. Bosch1; AFW. Van Der Steen1; AFL. Schinkel3
1Erasmus Medical Center, Biomedical Imaging Group Rotterdam, Rotterdam,
Netherlands; 2Erasmus Medical Center, Dpt Internal Medicine, Div. of Pharmacology,
Vascular & Metabolic Diseases, Rotterdam, Netherlands; 3Erasmus Medical Center,
Department of Cardiology, Rotterdam, Netherlands

Purpose: Atherosclerotic plaques on carotid ultrasound are associated with cardiovas-

cular events and may be considered for cardiovascular risk prediction. The sensitivity

of carotid ultrasound for detection of atherosclerosis is suboptimal. Contrast enhanced

ultrasound (CEUS) provides an accurate delineation of the carotid lumen and may

improve detection of atherosclerotic plaques.

Methods: Fifty patients from the outpatient clinic, with ≥1 risk factor were included.

Bilateral carotid B-Mode ultrasound and CEUS were performed using a Philips iU22

ultrasound system (Bothell, USA), with a L9-3 probe. CEUS was performed by intrave-

nous administration of Sonovue (Bracco, Milan, Italy). The ultrasound clips were digi-

tally stored and reviewed by 2 independent observers. Atherosclerotic plaque was

defined as a structure with a thickness .1.5 mm, encroaching the lumen for .0.5

mm or encroaching the lumen for .50% of the intima-media thickness. McNemar

testing was used for comparison between groups.

Results: Using B-Mode ultrasound the observers detected plaques in 65 (65%) and 69

(69%) carotid arteries respectively. Combining B-Mode ultrasound with CEUS both

observers detected plaques in 83 (83%) carotid arteries. Using B-Mode ultrasound

observer 1 detected carotid atherosclerosis in 38 patients and with CEUS in 9 (18%)

additional patients (p,0.01). Observer 2 detected carotid atherosclerosis in 39 patients

using B-Mode ultrasound and in 7 (14%) additional patients with CEUS (p,0.05). The

figure shows an atherosclerotic plaque visualized with CEUS (left panel) and was not

detected on B-mode ultrasound (right panel).

Conclusion: CEUS has a significant incremental value for detection of carotid athero-

sclerosis, and can be easily incorporated into a standard carotid ultrasound examination.

P340

The usefulness of ROI, an innovative tool to measure the density in

contrast-enhanced ultrasound imaging of atherosclerotic carotid plaque

neovascularization.

A. Lisowska1; M. Knapp1; A. Tycinska1; R. Sawicki1; P. Kralisz2; B. Sobkowicz1
1Medical University of Bialystok, Department of Cardiology, Bialystok, Poland; 2Medical
University of Bialystok, Department of Invasive Cardiology, Bialystok, Poland

Backgroud: The presence of adventitial vasa vasorum and the occurrence of plaque

vascularization have been considered as predictors of unstable lesions in cerebrovas-

cular and cardiovascular patients. Contrast-enhanced ultrasound imaging of the

carotid arteries (CECU) permits direct, real-time visualization of neovascularization of

the presence of atherosclerotic plaques as well as associated adventitial vasa vasorum.

The aim of the study was the assessment of a new, automatically measured index of

density ROI in quantitative estimation of the contrast flow through the carotid plaque

(till now assessed only visually).

Materials and methods: we studied 34 patients (mean age 70.4+11.4) with ultra-

sound diagnosed significant stenosis of internal carotid artery (ICA), after cerebrovas-

cular or cardiovascular events, qualified for carotid artery stenting (CAS). The carotid

ultrasound examinations were performed using Philips iE33 ultrasound system with

QLAB software to measure ROI. The ultrasound contrast agent Sonovue was used.

Results: Visually in 16 patients (47.1%) contrast flow through the atherosclerotic

plaque was found. In 17 patients (50%) massive, calcified atherosclerotic plaques

were present. Patients with preserved contrast flow through the plaque more frequently
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had a history of cerebral stroke (p=0.04). There was no relation between the history of

ischemic heart disease, previous myocardial infarction, the presence and the pro-

gression of atherosclerotic changes in coronary angiography and the degree of calci-

fication of atherosclerotic plaques. Massive calcifications of atherosclerotic plaques

correlated with a previous MI (p=0.03), but not with a previous cerebral stroke. Con-

trast flow through the atherosclerotic plaque significantly positively correlated with

ROI values, as an index of density (p,0.00001, r=0.69). In patients with preserved con-

trast flow the mean value of ROI was 22.24+3.55 dB as compared with 12.37+7.67

dB a value present in patients without preserved contrast flow. No significant relation

was found for the degree of cacifications and the value of ROI index.

Conclusions: The assessment of ROI index is a simple and automatic method to esti-

mate the degree of contrast flow through the carotid plaque. The values of ROI correlate

with the contrast flow through the atherosclerotic plaque, but not with its calcification.

REAL-TIME THREE-DIMENSIONAL ECHOCARDIOGRAPHY

P342

Assessment of left ventricular mass in hypertrophic cardiomyopathy patients

by real-time 3D echocardiography in single-beat capture image; validation with

cardiac MRI

S-A. Chang; S-C. Lee; E-Y. Kim; S-H. Hahm; G-T. Ahn; M-K. Sohn; S-J. Park; J-O. Choi;

S-W. Park; J-K. Oh

Samsung Medical Center, Cardiovascular Center, Seoul, Korea, Republic of

Background: Left ventricular (LV) mass is an important prognostic factor in hyper-

trophic cardiomyopathy (HCM). LV mass can be easily accessed by M-mode or 2D

echocardiography; however it includes assumption and might be incorrect in LV with

asymmetricity. Real time three dimensional echocardiography (RT3DE) has been intro-

duced as an accurate method to assess the LV mass and recently, RT3DE by single

beat capture with online analysis program has been introduced. We validated LV

mass using new RT3DE technique compared to cardiac magnetic resonance (CMR).

Method: Thirty six HCM patients was consecutively enrolled and 3 patients was

excluded due to poor RT3DE image. All the patients underwent CMR and RT3DE in

a day. LV mass was derived from following method; LV mass calculated from ASE

formula (M-mode mass), LV mass from truncated ellipsoid method by 2D echocardio-

graphy (2D mass), and LV mass from RT3DE (RT3DE mass). RT3DE image was

acquired using SC2000 System. LV mass by CMR was also calculated.

Results: Mean frame rate of RT3DE was 13.1+2.3 frame/second. Pearson’s interclass

coefficient (ICC) showed close correlation of RT3DE mass and CMR mass (r=0.92 and

p, 0.0001). However, M-mode mass and 2D mass had smaller ICC when compared

with CMR (r=0.50, p=0.01 and r=0.78, p,0.001) Bland-Altman analysis showed

reasonable limits of agreement with small positive bias (15.1). Bias was greater in

M-mode LV mass and 2D LV mass (-39.1 and 21.2)

Conclusion: LV mass measured by single-beat captured RT3DE is feasible and correct

method in HCM patients. Because LV shape is asymmetrical in HCM, LV mass derived

from 2D or M-mode is much more incorrect than symmetrical LV. Correct assessment of

LV mass using single-beat captured RT3DE will be useful in HCM patients in real clini-

cal practice.

P343

Utility of three-dimensional echocardiography for assessment of mitral

paravalvular regurgitation: Comparison to surgical findings

M O. Gursoy; T. Gokdeniz; MA. Astarcioglu; Z. Bayram; B. Cakal; S. Karakoyun;

M. Kalcik; G. Kahveci; M. Yildiz; M. Ozkan

Kartal Kosuyolu Heart Education and Research Hospital, Department of Cardiology,
Istanbul, Turkey

Purpose: Paravalvular leaks(PVLs) are potential complications of mitral valve replace-

ment. Although most PVLs are asymptomatic and benign, some may cause severe

regurgitation leading to reoperation. Evaluation of PVLs by two-dimensional echocar-

diography is limited. We performed real-time three-dimensional echocardiography

(RT-3D TEE) to observe the en face view of mitral PVLs to localize the defect, and

we compared the results to surgical findings.

Methods: The study comprised of 137 patients with paravalvular regurgitation. RT-3D

TEE was performed using 3D matrix-array TEE transducer immediately after detection

of PVL on 2D TEE examination. The RT 3D TEE showed the the valvular anatomic

appearance as seen from the atrial (surgeon’s view) and we used the clock-wise

format. Clinically ill patients with moderate to severe mitral paravalvular regurgitation

underwent reoperation.

Results: Mitral and aortic prosthesis included 107 and 30 patients, respectively. Mitral

paravalvular leak was mild, moderate and severe in 18, 32, 57 patients, respectively.

Twelve patients (%11) with moderate to severe mitral PVLs underwent reoperation. In

preoperative evaluation with RT-3D TEE, 3 patients had PVLs localized anteriorly

(11-01), 3 patients laterally (08-10), 3 patients posteriorly (05-07), and one patient medi-

ally (02-04). In 2 patients, 2 sites of PVLs (totally,12 patients with 14 PVLs) were noted.

The site of PVLs were all (100%) confirmed at the time of surgery in each patient; 8 of

them underwent surgical repair whereas the remaining 4 underwent replacement

surgery with successful outcomes.

Conclusion: RT-3D TEE has emerged recently as an essential guide for surgeons,

especially in delineating localization and correcting paravalvular leaks.

P344

Comprehensive assessment of left ventricular geometry and function in healthy

subjects using three-dimensional echocardiography

D. Muraru1; L. Dal Bianco1; E. Solda’1; U. Cucchini1; D. Peluso1; MF. Tuveri2;

A. Al Mamary1; LP. Badano1; S. Iliceto1
1University of Padua, Department of Cardiac, Thoracic and Vascular Sciences, Padua,
Italy; 2University of Cagliari, Cardiology Clinic, Cagliari, Italy

Recent research has identified significant inconsistency for 2D and 3D strain measure-

ments among vendors, reflecting differences in myocardial tracking, strain computation

and display. This study is the first to report reference values for 3D LV parameters,

including strain, using a recently developed commercially available platform for 3D

LV quantitation.

Methods: Eighty healthy volunteers (i.e. no cardiovascular risk factors, symptoms, signs

or medication), aged 37+11 (range 18-65 years) with good acoustic window were pro-

spectively enrolled. 3 subjects were excluded due to previously unknown echo abnorm-

alities or unfeasible global strain analysis. 4-beat LV full-volume data sets (31+2 vps)

were acquired with Vivid E9 scanner equipped with 4V probe and analyzed offline

with EchoPac BT 11 software (GE Healthcare, N). Peak global LV strain components

(longitudinal-LS, circumferential-CS, radial-RS, and area strain-AS), as well as LV

volumes, ejection fraction, mass and sphericity were obtained from a single 3D LV full-

volume acquisition. Reproducibility of LV parameters was assessed on 20 subjects.

Results: A 3D LV data set required ,1 min for acquisition and ,4 min for analysis. The

values of LV parameters obtained from 77 healthy subjects and their reproducibility are

listed in Table.

Conclusion. 3D STE is a time-saving and highly reproducible tool for LV quantitation in

clinical settings. This study provides the normal ranges and variability of LV parameters

pertaining to the specific 3D speckle-tracking platform used in our population.

P345

Assessment of right ventricular volumes three-dimensional echocardiography

in patients with acute heart failure: a comparison of 4D RV-function by using

volume 4-D RV Tom Tec and 4-D LV Echo PAC Imagi

V. Skidan; A. Borowski; M. Park; J. Thomas

Cleveland Clinic, Department of Cardiovascular Medicine, Cleveland, United States of
America

Objectives: This study was designed to compare two analytical methods for quantify-

ing right ventricular (RV) size; function and geometry from real-time three-dimensional

echocardiographic (4D) data in patients with acute decompensate heart failure (ADHF).

Background: Fast and accurate quantification of RV size and function is critical to

managing patients in a variety of clinical settings. RV quantification remains difficult

even using 4DE data due to the complex geometry of the ventricle.

Methods: 53 patients (age/sex/EF%) admitted to a heart failure intensive care unit with

ADHF and suitable baseline echocardiograms were included to the study. 4DE RV

volume data sets were obtained in the apical 4-chamber and subcostal views

(Vingmed, System 7, General Electric Healthcare, USA). These were analyzed using

1) software designed specifically for the RV (4-D RV Tom Tec, Germany) and 2) more

generic software usually used for LV quantitation (4-D LV Echo PAC, GE Healthercare).

RV end-diastolic and end-systolic volumes (EDV and ESV), stroke volumes (SV), and

ejection fractions (EF) were determined by both methods and compared with each

other for all 53 patients. Linear regression and analysis of agreement were performed

for RV EDV, ESV, SV, and EF.

Results: RV EDV and SV were slightly lower on RT 4-D LV Echo PAC imaging when

compared to 4-D RV Tom Tec (186.79+53.86 ml vs. 195.86+53.07 ml, p , 0.005;

62.35+21.42 ml vs. 68.07+26.46ml, p , 0.001), while there was no significant differ-

ence observed for ESV and EF (124.43+41.01 ml vs. 127.79+37.26 ml, p = 0.16;

33.8+8.14% vs. 34.66+8.52%, p = 0.17). RV analysis by RT 4D software did not sig-

nificantly depend on the shape of RV or the overall quality of the images.

Linear regression and Bland-Altman analysis comparing Tom-Tec 4D RV and Echo-PAC

4D LV showed close correlation and agreement between all RV volumes and EF (EDV: r

= 0.82, mean difference (TomTec minus EchoPAC) = 9.1 + 22.9, 95% confidence

interval [CI], - 36.6 to 54.9 mL; ESV: r = 0.82, mean difference = 3.5 + 17.3, 95%
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confidence interval [CI], -31.3 to 38.1 mL; SV: r = 0.79, mean difference = 5.7 + 12.3,

95% confidence interval [CI], -18.8 to 30.2 mL; EF: r = 0.74, mean difference = 0.81 +

4.3, 95% confidence interval [CI], -7.8 to 9.5%).

Conclusion: Both the RV-specific and more generic volumetric software yielded similar

4D echo RV volume and function data in patients with ADHF. The shorter postproces-

sing time of the generic software should encourage use of RT 4D echo for rapid RV size

and function assessment in patients with ADHF.

TISSUE DOPPLER AND SPECKLE TRACKING

P346

A novel mathematical based software for modeling the left ventricular

myocardium

S. Ranjbar; SA. Hassantash; M. Karvandi; M. Foroughi

Shahid Beheshti University of Medical Sciences, Modarres Hospital, Institute of Clinical
Research, Tehran, Iran (Islamic Republic of)

Purpose: Currently, an echocardiogram presents the left ventricle (LV) based on images

obtained from ultrasound methods. Utilizing mathematical equations, specific echocardio-

graphic data may provide more detailed, valuable and practical information for physicians.

In our project using appropriate mathematically based softwares, we have attempted to

create a novel software capable of demonstrating LV model in normal hearts.

Methods: Echocardiography was performed on 70 healthy volunteers. Data evaluated

included: velocity (radial, longitudinal, rotational and vector point), displacement (longi-

tudinal and rotational), strain rate (longitudinal and circumferential) and strain (radial,

longitudinal and circumferential) of all 16 LV myocardial segments. Using these data,

force vectors of myocardial samples were estimated by MATLAB and LSDYNA soft-

wares. Dynamic orientation contraction (through the cardiac cycle) of every individual

myocardial fiber could be created by adding together the sequential steps of the mul-

tiple fragmented sectors of that fiber. This way we attempted to mechanically illustrate

the global LV model.

Results: LV Myocardial modeling: Our study shows that in normal cases myocardial

fibers initiate from the posterior-basal region of the heart, continues through the LV

free wall, reaches the septum, loops around the apex, ascends, and ends at the

superior-anterior edge of LV.

Conclusion: We were able to define the whole LV myocardial model mathematically

based on echocardiography, by MATLAB software and LSDYNA software in normal

subjects. This will enable physicians to diagnose and follow-up many cardiac diseases

when this software is interfaced within echocardiographic machines.

P347

Increased systolic strain rate early after transcatheter aortic valve implantation

E S. Davidsen1; D. Cramariuc1; O. Bleie1; E. Gerdts2; K. Matre2
1Haukeland University Hospital, Department of Heart Disease, Bergen, Norway;
2University of Bergen, Institute of Medicine, Bergen, Norway

Purpose: Transcatheter aortic valve implantation (TAVI) provides a model for studying

left ventricular (LV) adaptation to abrupt afterload decrease in a setting without pericar-

diotomy or cardioplegia.

Methods: 19 patients (6 men, 82+6 years) were studied one day before and 5 days

after TAVI of CoreValve prosthesis, using conventional and speckletracking echocar-

diography. In parasternal short axis (PSAX) an imaging plane apical to the base of

the papillary muscles was used for circumferential and radial deformation and for

rotation. Apical 4-chamber was used for longitudinal deformation analysis.

Results: Abrupt relief of severe aortic stenosis was followed by increased systolic

strain rate, both circumferentially and radially in parasternal short axis and longitudin-

ally in apical 4-chamber.

Systolic strain and rotation were not significantly increased (cfr Table). Change in heart

rate or blood pressure did not correlate with and could not explain changes in any of

the deformation variables.

Conclusions: Systolic function early after TAVI was characterized by increased strain

rate reflecting a more rapid contraction.

P348

Coupling heart vessels in patients with systemic sclerosis: a 2D longitudinal

strain and arterial stiffness study

M. Cusma’ Piccione1; C. Zito1; G. Bagnato2; G. Di Bella1; M. Mohammed3; S. Piluso1;

L. Oreto1; G. Oreto1; G. Bagnato2; S. Carerj1
1University of Messina, Department of Cardiology, Messina, Italy; 2University of Messina,
Department of Rheumatology, Messina, Italy; 3University Hospital of Messina,
Department of Medicine and Pharmacology, Messina, Italy

Purpose: Systemic sclerosis (SSc) is an autoimmune disease with fibrosis involving

heart and vessels. Impairment of longitudinal left ventricular (LV) function represents

an early stage of LV systolic dysfunction occurring in SSc. Coupling between LV and

vessels, particularly in the early stage of LV dysfunction, has not been properly inves-

tigated. In our study we evaluated the relationship between LV longitudinal systolic

function and arterial stiffness in patients with SSc.

Methods: We studied twenty-nine patients (28 female, mean age 65+4 years) affected

by SSc. A standard echocardiographic study with analysis of LV longitudinal defor-

mation, assessed by 2D strain, was performed; therefore, stiffness parameters (Pulse

wave velocity - PWV, stiffness - Beta, Arterial compliance - AC) were evaluated through

the study of carotid arteries using the echo-tracking technique, provided by Aloka,

Japan. All patients were subdivided in two subgroups according to the median value

of longitudinal strain (LS). The Student’s T test and Spearman’s coefficient were used

to compare variables between subgroups and to evaluate correlations between vari-

ables, respectively. A p value , 0.05 was considered statistically significant.

Results: All patients showed normal values of LVejection fraction (EF) and end-diastolic/

systolic volumes (EDV and ESV) [EF: 64+6%, EDV: 83+15 ml; ESV: 33+14 ml]. LS

was -13.1+4.8% (median value -13.5 %), whereas beta, PWV and AC were, respect-

ively, 6.5+1.5, 9.5+4.2 m/sec and 0.77+0.41 mm2/kPa. Patients with lower LS (,

13.5 %), showed a significantly increased beta (11.1+3.9 vs 8.1+ 4.1, p 0.04) when

compared with subjects with greater LS (. 13.5 %); no significant differences were

found between the two subgroups regarding the other stiffness parameters (PWV:

6.9+1.5 vs 6.1+1.3 m/sec; AC: 0.7+0.2 vs 0.9+0.5 mm2/kPa, p ns for both). Further-

more a significant correlation was found between beta and LS (r 0.41, p 0.03).

Conclusions: Impaired LS may be an early sign of abnormal LV/vessels coupling

related to arterial stiffness in preclinical patients with SSc. Two-dimensional strain

and echo-tracking allow, non invasively, a quantitative assessment of LV function and

arterial stiffness. These techniques can be considered sensitive diagnostic tools for

the early identification of abnormal LV-arterial coupling.

Abstract 50510 Table

3D LV parameters Mean+SD (95%CI) Intra-observer reproducibility ICC (95%CI) Inter-observer reproducibility ICC (95%CI)

End-diastolic volume (mL/m2) 56+8 (54–58) 0.99 (0.98–1.00) 0.95 (0.88-0.98)

End-systolic volume (mL/m2) 22+4 (21–23) 0.99 (0.98–1.00) 0.97 (0.93–0.98)

Ejection fraction (%) 61+3 (61–62) 0.98 (0.95–0.99) 0.95 (0.88–0.98)

Mass (g/m2) 72+7 (70–73) 0.92 (0.81–0.96) 0.87 (0.71–0.94)

End-diastolic sphericity index (%) 0.33 (0.32–0.35) 0.93 (0.83–0.97) 0.86 (0.64–0.95)

Longitudinal strain (%) 219.9+2.2 (219.4 to 220.4) 0.94 (0.85–0.97) 0.92 (0.82–0.97)

Circumferential strain (%) 219.4+2.1 (218.9 to 219.8) 0.97 (0.94–0.99) 0.94 (0.85–0.97)

Radial strain (%) 57.3+6.8 (55.7 to 58.8) 0.97 (0.93–0.99) 0.94 (0.86–0.98)

Area strain (%) 234.6+2.7 (233.9 to 235.2) 0.97 (0.92–0.98) 0.94 (0.87-–0.98)

CI, confidence interval; ICC, intraclass correlation coefficient; LV, left ventricle; SD, standard deviation.

Mathematical modeling of the myocardium

Before TAVI After TAVI p

Heart rate (/minute) 68+9 71+10 0.065

Systolic blood pressure (mmHg) 142+19 128+15 0.028

Diastolic blood pressure (mmHg) 79+15 63+15 0.011

LV ejection fraction 0.64+0.15 0.64+0.12 0.942

Peak gradient (mmHg) 79+26 13+8 ,0.001

Circumferential systolic strain (%) -18.4+7.6 -19.2+8.1 0.347

Circumferential systolic strain rate (%/s) -1.34+0.43 -1.80+0.52 0.003

Time to peak circumferential syst strain rate (ms) 356+146 323+101 0.499

Radial systolic strain (%) 21.2+17.8 26.8+16.8 0.311

Radial systolic strain rate (%/s) 1.17+0.45 1.78+0.74 0.039

Rotation (degrees) 8.8+4.1 6.4+7.6 0.311

Rotation rate, systole (degrees/s) 59.4+16.2 53.5+47.6 0.807

Time to peak systolic rotation rate (ms) 370+11 304+117 0.317

Longitudinal systolic strain (%) -12.3+4.0 -13.2+4.2 0.056

Longitudinal systolic strain rate (%/s) -0.76+0.15 -0.96+0.28 0.017

Time to peak longitudinal systolic strain rate (ms) 387+73 325+120 0.093

Changes in LV motion following TAVI.
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P349

In patients with hypertrophic cardiomyopathy myocardial fibrosis is associated

with both left ventricular and left atrial dysfunction.

C. Prinz; T. Bitter; L. Faber; D. Horstkotte

Department of Cardiology, Heart and Diabetes Center North Rhine-Westphalia, Ruhr
University Bochum, Bad Oeynhausen, Germany

Aims: To assess left (LV) and right ventricular (RV) function by two-dimensional speckle

tracking echocardiography and its relation to myocardial fibrosis in hypertrophic cardi-

omyopathy (HCM).

Methods: We enrolled 50 HCM patients (30 male; 47.3+9.9 years) in our study. Each

patient received echocardiography with modern high-end scanners (GE Medical

Systems, Vivid 7, Horten, Norway). For speckle-tracking analysis of LV and RV function

the dedicated software (EchoPac PC, same vendor) was used. The presence of myo-

cardial fibrosis was detected by cardiac magnetic resonance imaging (MRI).

Results: We found a correlation of r=0.89 (p,0.001) for intra-observer variability of RV

global longitudinal strain with a minor bias of 4.9+2.9%. With cardiac MRI 30 patients

(60%) demonstrated late gadolinium-enhancement (LGE) of the LV. Of these patients

only 7% had LGE of the RV. HCM patients with myocardial fibrosis had less global

longitudinal LV strain in comparison to patients without myocardial fibrosis

(-12.8+2.2 vs. -21.1+2.6, p,0.001), thicker interventricular septums (23.7+4.0 vs.

19.2+5.1, p,0.001), larger left atria (34.9+7.1 vs. 23.9+5.1, p,0.001) and impaired

diastolic function (E/A-ratio: 1.02+0.22 vs. 1.15+0.18, p,0.01). Comparable results

were found for RV function. LV and RV strain correlated with r=0.85 (p,0.001).

Conclusions: HCM is not only a disease of the LV. LGE in HCM is associated with both

LV and RV dysfunction. Fibrosis seems to have a negative impact on disease pro-

gression. Although RV LGE occurs only in a minority of patients with HCM and LV fibro-

sis, speckle-tracking echocardiography is feasible for evaluating LV and RV remodeling

in these patients.

P350

2D longitudinal strain: does it match conventional echocardiographic

parameters of left ventricle performance in acute myocardial infarction?

H. Dores; J. Abecasis; S. Carvalho; M. Santos; MJ. Andrade; R. Ribeiras; M. Canada;

C. Reis; R. Gouveia; M. Mendes

Serviço de Cardiologia, Centro Hospitalar Lisboa Ocidental, Lisbon, Portugal

Longitudinal strain is an useful echocardiographic parameter of regional and global LV

performance, being described as independent from loading conditions.

Aim: To assess the correlation between conventional echocardiographic parameters of

LV function and longitudinal deformation in patients with acute myocardial infarction

(AMI).

Methods: Retrospective study of 77 patients (pts) without known coronary disease, 60

men, m=56.6+12.8y, with ST-elevation anterior myocardial infarction, submitted to

primary percutaneous coronary intervention (PCI). A complete transthoracic echocar-

diogram was performed 3.7+1.9 days after the PCI. LV global longitudinal strain

(GLS) was obtained from apical views and left anterior descending (LAD) coronary

artery flow was also assessed. By Pearson’s index, we correlated with GLS: LV ejection

fraction (EF), volumes, wall motion score index (WMSI), E wave deceleration time, E/E’,

left atrium indexed volume, pulmonary artery systolic pressure, LAD flow characteristics

(peak velocity and deceleration time).

Results: The mean values of the analyzed parameters were: LV EF 47.8+-8.9%, end

systolic volume 61.1+-38.9mL, wall motion score index (WMSI) 1.7+-0.3, E wave

deceleration time (DT) 177.0+-47.7ms, E/E’ 9.4+-3.8, indexed left atrium volume

29.2+-9.5mL/m2, LAD flow peak velocity 38.4+-20.5cm/s and deceleration time

444.4+-316.8ms. Mean 2D LV GLS was -11.0+-2.6%. Significant correlation was

found between GLS and LVEF (r-0.717, p,0.001), WMSI (r0.623, p,0.001), ESV

(r0.389, p=0.011), E/E’ (r0.346, p=0.025) and LAD flow DT (r-0.392, p=0.014). LV

GLS was strongly correlated with LV EF (graphic).

Conclusion: LV performance after AMI assessed by longitudinal deformation follows

not only LV EF and WMSI but also a filling pattern parameter (E/E’) and a coronary per-

fusion index.

P351

Predictors of early improvement of right ventricular function assessed by

bidimensional speckle tracking echocardiography after transcatheter aortic

valve implantation

M. Santisteban Sanchez De Puerta; M D. Mesa Rubio; M. Ruiz Ortiz;

M. Delgado Ortega; M L. Pena Pena; M. Puentes Chiachio;

J. Suarez De Lezo Cruz-Conde; M. Pan Alvarez-Ossorio; F. Mazuelos Bellido;

J. Suarez De Lezo Herreros De Tejada

Cardiology Department. University Hospital Reina Sofia, Cordoba, Spain

Introduction and objectives: Our purpose was to evaluate the predictors of improve-

ment in right systolic ventricular (RV) function in high-risk patients with severe aortic

valvular stenosis after transcatheter aortic valve implantation (TAVI).

Methods: From June 2009 to December 2010, we selected consecutive patients with

severe aortic stenosis and high surgical risk who were treated with the CoreValve per-

cutaneous aortic prosthesis and had a basal and discharge echocardiographic study

with valid data for RV strain analysis by means of bidimensional speckle tracking echo-

cardiography (2DSTE). RV systolic function was assessed by transthoracic echocardio-

graphy (TTE) with quantitative conventional parameters: tricuspid annular plane

systolic excursion by M-mode (TAPSE) and tricuspid annular systolic velocity by

pulsed tissue doppler imaging (TAs TDI) as well as emerging echocardiographic tech-

niques as 2DSTE: longitudinal strain in basal RV free wall (RV strain) and TAPSE by

2DSTE (data obtained in the apical four-chambers view, with a specific software

-iE33, Qlab -Philips-). Pulmonary artery systolic pressure (PASP) was also measured.

TTE studies were performed before TAVI and at discharge. The improvement of RV

function was defined as an increase in RV strain greater than the mean of paired differ-

ences between baseline and discharge TTE after TAVI. Univariate clinical and echocar-

diographic potencial predictors for the improvement of RV function were analyzed.

Results: 36 patients were included (mean age 76+7 years, 18 male). All parameters of

RV function increased significantly after TAVI (TAPSE 17.1+2.5 mm vs 17.5+2.3,

p=0.01, TAs TDI 12.2+1.7 cm/seg vs 12.9+1.7, p,0.001, TAPSE by 2DSTE

15.7+4.6 mm vs 17.6+4.3, p,0.001, RV strain -29.+6 vs -34+5, mean of differences

4.5+4, p,0.001), and PASP decreased from 37+9 to 29+10 mmHg, p,0.001.The

improvement in the RV function (increase in RV strain . 4.5) was related to a greater

basal PSAP (41+12 vs 31+10 mmHg, p=0.017), a worse basal RV strain (-27+6 vs

-34+3, p,0.001) and a functional class III-IV (74% vs 31%, p=0.012), but not to left ven-

tricular ejection fraction, severity of stenosis or another parameters of RV function.

Conclusions: In this study, the improvement of RV function after TAVI with the Core-

Valve prosthesis in high risk patients with severe aortic valvular stenosis was associ-

ated with a worse basal functional class, worse RV function and higher PASP in the

baseline echocardiogram.

P352

Determination of the subclinical systolic dysfunction with the speckle

echocardiography method in obstructive sleep apnea syndrome patients with

normal ejection fraction

E. Altekin; A. Yanikoglu; S. Karakas; C. Oncel; B. Akdemir; A. Belgi Yildirim; A. Cilli;

H. Yilmaz

Akdeniz University Hospital, Antalya, Turkey

Purpose: We aimed to determine the subclinical systolic dysfunction in obstructive

sleep apnea syndrome (OSAS) patients with normal EF (ejection fraction).

Method: 21 controls (G0) and 58 patients with normal EF (ejection fraction); according

to the apnea-hypopnea indices (AHI); mild (AHI=5-15/G1), moderate (AHI=15-30/G2),

severe (AHI.30)/G3) were included.Standart echocardiography and STE (speckle

tracking echocardiography) performed.The average values of all segments were calcu-

lated and expressed as the global values.

Results: The global longitudinal strain (GLS) impairment begins in the G2,the global

radial (GRS) and circumferential (GCS) impairment starts in the G3. When compared

with the G0, the GRS values are increased in the group 1 and 2 without statistical signifi-

cance. The global systolic strain rates of the longitudinal fibers (GL-S-SR) and circumfer-

ential fibers (GC-S-SR) were began to decrease in the G2. The global radial systolic

strain rate (GR-S-SR) was higher in G2 than the G0 but it was decreased in G3 (Table-1).

Conclusion: In early stages of OSAS, the longitudinal systolic dysfunction is compen-

sated with the aggravated radial fiber function.However in this stage, the circumferen-

tial systolic function does not change. In severe OSAS patients, besides the diastolic

dysfunction the all myocardial fibers have also systolic function impairment; the longi-

tudinal and circumferential mechanics are influenced more than the radial function.

Group 0/G0 Group 1/G1 Group 2/G2 Group 3/G3

GRS% 49,31+12,7 49,52+18,4 52,55+13,4 37,01+10,1*

GCS% -22,63+ -4,4 -24,29+ -4,4 -23,39+ -4,1 -14,13+ -3,8†,‡,*

GLS% -25,61+-2,3 -25,3+-1,7 -20,22+-2,4†,‡ -16,62+-2,5†,‡,*

GR-S-SR 2,3+0,41 2,19+0,44 2,42+0,64 1,68+0,5†,*

GC-S-SR -1,94+ -0,3 -1,93+ -0,3 -1,87+ -0,3 -0,98+ -0,3†,‡,*

GL-S-SR -1,19+-0,2 -1,18+-0,1 -1,04+-0,2†,‡ -0,9+-0,2†,‡,

Strain(%) and strain rates (SR) of the groups GRS:Global Radial, GCS: Global Circumferential,

GLS: Global Longitudinal strain. GL-S-SR: Global Longitudinal Systolic Strain Rate, GR-S-SR:

Global Radial Systolic Strain Rate, GC-S-SR: Global Circumferential Systolic Strain Rate †:

P,0,008 when compared with group 0 ‡:P,0,008 when compared with group 1*: P,0,008

when compared with group 2
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P353

Is possible to determine early stage of right ventricle dysfunction in the patients

with acquired immunodeficiency syndrome?

L. Lenartowska1; M. Furdal1; B. Knysz2; A. Konieczny1; J. Lewczuk1
1Wojewodzki Hospital Specjalistyczny, Dept. of Cardiology, Wroclaw, Poland; 2Medical
University, Clinic of Infectious Diseases, Wroclaw, Poland

The patient with acquired immunodeficiency syndrome (AIDS) often present the signs

and symptoms of impaired left (LV) and right ventricle (RV) function.The aim of this

study was to determine RVmorphology and function during AIDS and analyze of

relation with the time of infection and initiation of retroviral therapy.

Materials and method: We studied 41 patients HIV-positive(+),mean age

(42,01+28,3y),28 men,mean time of HIV-infection-6,43+14,7y. The patients had any

signs and symptoms of heart failure.We analyze two groups of patients: I-without antiviral

therapy (19), II-pts treated with antiviral drugs (22). Mean age was significantly lower in I

group (p=.002) and significantly more of men in group I (p=.002). Time of viremia was

similar in both groups. Control group was 20 healthy subjects (11men),mean age

(40+10,2y). M-mode,2D,PW- and CW-doppler and TDI examination were performed.

RV function was assessed by RV diameter,TAPSE (Tricuspid Annulus Systolic Excur-

sion),FAC (Fractional Area Change) and tricuspid annular velocities using 4-ch view.Sys-

tolic velocity(S‘t),early diastolic velocity (E‘t),late diastolic velocity(A‘t) and strain(e),strain

rate (SR) of medial segment of RV were determined by TDI.

Results: RV diastolic area was significantly higher in I comparing with II and control

groups. FAC was normal in both groups, but somewhat not significantly lower

in I.TAPSE was normal in both groups, without difference. We found no difference in

right atrium area. S‘t was normal and similar in both groups, without difference with

control group.E‘t was slightly reduced in I comparing with control group and A‘t

was higher in II. We observed significantly lower e of RV in I group.SR was significantly

higher in the II comparing with I group, but lower that in the control group (NS). This is

gentle difference in diastolic regional right ventricle function between these groups.

Same difference we found analysing of stage of disease (CD4)+.E‘t was significantly

lower and A‘t was significantly higher in subgroup with CD4,250. Same difference

we state for subgroup with longer time of viremia:lower E‘t and higher A‘t with E‘t/

A‘t,1, mean time of viremia 108,8 months vs E‘t/A‘t.1, mean time of viremia

58,9months (p=.007). We not found significantly differences of e and SR between

these subgroups.

Conclusions: 1. Right ventricular diastolic function is slightly reduced during HIV-

viremia in the patients without signs and symptoms of heart failure. 2. Tissue

Doppler Imaging (TDI) is simple and sensitive tool to assess impaired RV function in

patients with acquired immunodeficiency syndrome.

P354

Speckle tracking study in dilated ischemic and idiopatic cardiomyopathy with

low ejection fraction: different ventricular and atrial impairment

S. Comenale Pinto; R. Ancona; P. Caso; S. Severino; M. Cavallaro; MG. Coppola;

R. Calabro’

Vincenzo Monaldi Hospital, Department of Cardiology, Naples, Italy

Purpose: Heart failure patients (pts) with same ejection fraction have different symp-

toms, morbidity and mortality.

Speckle tracking echocardiography was used to recognize ventricular and atrial myo-

cardial function differences between ischemic and idiopatic cardiomyopathy.

Methods: 100 subjects: 25 (mean age:62 years) pts with ischemic cardiomyopathy

(group A), 25 with idiopatic cardiomiopathy (negative coronary angiography) (group

B) and 50 healthy controls (group C) were studied. All pts underwent coronary angio-

graphy except controls and all had left ventricular(LV) ejection fraction(EF)≤35%. By

System Seven GE with TVI, atrial and ventricular diameters, volumes, EF, propagation

velocity(Vp) and E/Vp ratio were measured. Pulmonary wedge capillary pressur-

e(PWCP) was calculated by E/Ea. Bidimensional acquisitions were analyzed to

measure longitudinal peak systolic ventricular (all segments), atrial (global) S and

SR in apical 4 and 2-chambers views and circumferential and radial systolic S and

SR in middle short axis view.

Results: Group A and B pts showed impaired diastolic function by PW Doppler, TVI, Vp

and E/Vp (group A=3,561+0,66; group B=2,44+0,7); they had high PWCP (group

A=20,1+3,66; group B=14,4+5,3). Group A (S= 7,6+4,6%; SR=0,57+0,16S-1)

and B (S= 14,27+5,2%; SR=0,82+0,4S-1) pts had lower atrial longitudinal systolic

S and SR than controls (S=33+7%; SR=2,37+0,63 S-1). Pts showed lower ventricu-

lar radial systolic S (group A:11,69+8,5%; group B:14,88+9,36) and SR (group

A:0,94+0,33; group B:1,25+0,69;) than in controls (S=46,3+9,4%9;

SR=1,58+0,51S-1). Ventricular 2D longitudinal systolic S and SR, for each

segment, were impaired in group A (average S=-6,21+5,33%;SR=-0,61+0,34S-1)

and B (average S=-10,89+6,17%;SR=-0,8+0,48S-1). Ventricular circumferential S

and SR were impaired in group A (S=-7,9+6,24%;SR=-0,74+0,26S-1) and group

B pts (S=-9,86+6,27%;SR=-0,87+0,44S-1). An inverse correlation (r = -0,78) was

found between PWCP and atrial S. Significant differences were found between

group A and B pts for atrial longitudinal S and SR, ventricular longitudinal S, ventricular

circumferential SR, with lower values in group A pts and for PWCP, higher in group

A. Conclusions: Myocardial deformation properties are impaired in both ischemic

and non ischemic heart failure pts. Ischemic pts have significant lower atrial longitudi-

nal S and SR values and higher PCWP values. Higher PWCP values are associated

with greater atrial S impairment.

P355

Comparison the left atrial mechanics between different techniques of

two-dimensional speckle based strain in patients with atrial fibrillation

H. Motoki1; ACY. To1; M. Bhargava2; OM. Wazni2; TH. Marwick1; AL. Klein1
1Cleveland Clinic, Cardiovascular Imaging Laboratory, Imaging Institute, Cleveland,
United States of America; 2Cleveland Clinic Foundation, Department of
Electrophysiology, Cleveland, United States of America

Background: Speckle tracking measurement of left atrial (LA) strain (1) allows evalu-

ation of contractile, reservoir, and conduit function. We sought to compare LA 1 with

velocity vector imaging (VVI) and two-dimensional strain (2DS).

Methods: LA 1 and strain rate (SR) were compared in 141 patients (62+/-10 years)

using both VVI and 2DS. Peak negative, peak positive, and total 1 (corresponding to

LA contractile, conduit, and reservoir function) were measured during sinus rhythm.

Late negative SR (LA contraction), peak positive SR (LV systole), and early negative

SR (LV early diastole) were identified during sinus rhythm.

Results: LA 1 measurement was highly feasible with both VVI (93%) and 2DS (93%).

Peak negative, positive and total 1 correlated well (r=0.78, 0.75, 0.79), with low

mean differences (Figure and Table). LA contraction, peak positive and negative SR

correlated less well (r=0.74, 0.7, 0.67) with higher mean differences (Table).

Conclusion: Left atrial 1 measurement is feasible with both VVI and 2DS in clinical

practice. LA 1 and SR measurements using VVI showed quite similar results with 2DS.

P356

Assessment of right ventricle pre-ejection myocardial velocity and index of a

global contractility in fetuses with high-output congestive heart failure using

tissue doppler imaging

E. Sinkovskaya; S. Horton; A. Abuhamad

Eastern Virginia Medical School, Norfolk, USA, United States of America

Objective: Many diseases of the mother or the fetus may lead to fetal congestive heart

failure (CHF) resulting in intrauterine or neonatal death. Tissue Doppler Imaging (TDI) is

a relatively new method used for direct analysis of the myocardial function. The aim of

this study was to analyze the myocardial function of the right ventricle (RV) in fetuses

with CHF using TDI.

Methods: Myocardial function of the RV was assessed in 54 normal fetuses and 83

fetuses with high-output CHF between 27 and 39 weeks’ of gestation. Detailed echo-

cardiography combined with pulse and tissue Doppler was performed in all cases.

To determine the degree of CHF, Cardiovascular Score (CVS) was evaluated on

each subject. TDI data was obtained at the level of 4-chamber view by placing the

sample volume at the lateral part of the tricuspid annulus. Pre-ejection myocardial vel-

ocity was assessed and index of a global contractility (Tei-index) was calculated. All

measurements were averaged at 3 to 5 consecutive cardiac cycles.

Results: The CVS in fetuses with CHF ranged from 8 to 0 (mean 6+1.5). This parameter

strongly correlated with TDI-Tei-index (r = -0.62; p,0.01). TDI-Tei-index was significantly

higher in the group with CHF compared to normal (1.06+0.11vs.0.53+0.08, p,0.001).

In subgroup with CHF and CVS.5 pre-ejection myocardial velocity was significantly

elevated (average Z-score = 4,7). In fetuses with CVP≤5 significant decrease

(average Z-score = -3,4) in pre-ejection myocardial velocity was noted. This finding

Summary of Bland-Altman limits of agreem

1

negative

1

positive

1

total

SR late

neg

SR

pos

SR early

neg

Mean differences

(%)

0.136 3.646 3.51 -0.32 0.128 -0.113

Standard deviation 2.377 3.861 4.49 0.319 0.259 0.327

Correlation of LA 1 between VVI and 2DS
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was associated with poor outcome. Conclusion: Our results validate the potential clinical

applicability of TDI-retrieved pre-ejection myocardial velocity and Tei-index in assess-

ment of right ventricular function in fetuses with CHF. Further prospective studies in a

clinical setting are needed to the advantageous of this approach to practice.

P357

Myocardial deformation: a new tool to diagnose acute rejection after heart

transplantation

S. Mingo Santos; V. Monivas Palomero; B. Beltran Correas; CD. Mitroi;

C. Gutierrez Landaluce; I. Garcia Lunar; J. Gonzalez Mirelis; MA. Cavero;

J. Segovia Cubero; L. Alonso Pulpon

Hospital Puerta de Hierro Majadahonda, Madrid, Spain

Heart transplantation (HT) is a standard therapy for end-stage heart failure. Acute allo-

graft rejection (AAR) is a common problem in the first year after HT and it should be

diagnosed as soon as possible (preferably at a subclinical level). At present right ven-

tricular endomyocardial biopsy remains the gold standard in diagnosing AAR. Poten-

tially, deformation parameters are independent of overall cardiac motion and could

be sensitive in detecting regional functional abnormalities induced by AAR.

Objective: To assess the potential role of strain measured by speckle tracking to ident-

ify AAR proven by endomyocardial biopsy (EMB).

Methods: We included 14 consecutive patients who were transplanted during the last

year in our centre. Ten echocardiograms per patient were done the same day of EMB.

We recorded images of the 4 and 2-chamber apical views as well as short axis views.

We analyzed 12 individual segments for the assessment of longitudinal (long S), cir-

cunferencial (circ S) and radial (rad S) strain and strain rate (SR).

Results: We analized 3024 segments, 5% of the segments were non-interpretable.

According to the International Society of Heart and Lung Transplantation criteria, 84

biopsies had grade 0R AAR, 21 IR, and 4 IIR. Strain results are shown in the table.

The only independent predictor of AAR among strain values was long R. A cut-off

value of long S lower than -14% resulted in a sensitivity of 71.0%, a specificity of

70.0%, a predictive positive value of 50% and a negative predictive value of 84.4%

for AAR diagnosis (AUC 0,70 CI 95% 0,54-0,80. RR 3.2, 95% CI 1.5-6.9, p 0.01).

Conclusion: All modalities of global strain were decreased in AAR group. Longitudinal

global strain is the best parameter for the diagnosis probably because longitudinal

fibers may be more affected at initial phases of AAR. Strain 2D imaging could be of

clinical value in monitoring and diagnosing AAR and could improve patient manage-

ment by reducing the number of biopsies performed.

P358

The effect of myocardial fibrosis on left ventricular torsion / twist in patients

with non-ischemic dilated cardiomyopathy: a cardiovascular magnetic

resonance imaging and echocardiography study

E. Gurel1; T. Karaahmet2; K. Tigen3; C. Kirma3; C. Dundar3; S. Pala3; I. Isiklar4; C. Cevik5;

A. Kilicgedik3; Y. Basaran6
1Ordu State Hospital, Ordu, Turkey; 2Acibadem Hospital, Istanbul, Turkey; 3Kartal
Kosuyolu Heart Education and Research Hospital, Istanbul, Turkey; 4Baskent University,
Istanbul, Turkey; 5Texas Tech University Health Sciences Center, Lubbock, United States
of America; 6Marmara University, Faculty of Medicine, Department of Cardiology,
Istanbul, Turkey

Purpose: LV rotation, twist, and torsion are important aspects of the cardiac perform-

ance. Rotation of the LV apex relative to the base is related to the myocardial contrac-

tility, furthermore, the potential energy stored by LV twist during the systolic phase is

rapidly released during LV untwisting and constitutes an important determinant of dias-

tolic suction and diastolic function. Myocardial fibrosis can be also identified as late

gadolinium enhancement (LGE) areas with cardiac magnetic resonance (CMR)

studies. However, there is limited information about the association of myocardial fibro-

sis and left ventricular rotational parameters.

Methods and Results: Twenty-two patients with nonischemic DC (NDC) and sinus

rhythm and LV EF , 40% were enrolled. LV regional deformation, twist and untwist

rate were measured using two-dimensional speckle tracking imaging (2D-STI)

method. Myocardial fibrosis identified as late gadolinium enhancement (LGE) areas

with CMR. Myocardial fibrosis severity defined by calculation of MR-index. The patients

were sub-grouped into two groups based on the absence (LGE-) and presence

(LGE+) of fibrosis. LV regional deformation were similar whereas LV rotational par-

ameters were significantly different between two groups. LGE+ patients have signifi-

cantly greater basal systolic rotation, significantly lower apical systolic rotation,

Torsion and Torsion/LV length values than patients in LGE-. Untwist rate were similar.

Torsion/LV length was moderately correlated with LVEF and MR-index. Linear

regression analysis revealed that only MR-index (OR: 1.53, 95% CI: 2.9–3.06, P =

0.02) was independent correlated factors of Torion/LV length. Sixteen patients had

normal directions of both basal (negative) and apical (positive) systolic rotations. Inter-

estingly and significantly contrary to LGE- subjects, 5 patients with LGE+ had opposite

(negative) apical systolic rotation. Compared with patients with the normal direction of

apical systolic rotation, those with negative apical systolic rotation had significantly

greater NT-proBNP values (1547+945 pg/ml vs 389+303 pg/ml, p=0.007), basal sys-

tolic rotation (-6.78+1.21 degree vs -3.06+2.2 degree, p , 0.001), lower apical sys-

tolic rotation (-3.71+3.64 degree vs 4.36+2.81 degree, p,0.001), Torsion

(3.07+3.44 degree vs 7.43+2.72 degree, p=0.04), Torsion/LV length (0.35+0.51

degree/cm vs 0.95+0.38 degree/cm, p=0.05), MR-index (0.66+0.20 vs 0.95+0.06,

p=0.03).

Conclusion: Detection of myocardial fibrosis can be a useful indicator for the evalu-

ation of LV mechanics and NDC patients with LV fibrosis have impaired LV systolic

Rotation and Torsion parameters.

P359

Dyssynchrony assessment with tissue doppler imaging does not predict long

-term response to cardiac resynchronization therapy: a prospective

single-center study

M. Brambatti; A. Romandini; A. Barbarossa; S. Molini; A. Urbinati; A. Giovagnoli;

L. Cipolletta; A. Capucci

Marche Polytechnic University of Ancona, Department of Cardiology, Ancona, Italy

Purpose: The aim of the present study was to assess long-term effects of CRT and to

value the role of pre-CRT left ventricular (LV) dyssynchrony by tissue Doppler imaging

(TDI) in predicting response.

Methods: We enrolled 51 patients undergoing CRT between December 2009 and April

2011. All patients were investigated with Minnesota Living with Heart Failure Question-

naire (MLHFQ), ECG, echocardiography including TDI and implant control. We col-

lected pre-implantation instrumental and clinical data for all patients, 34 of which

were subsequently recalled for a follow-up 3 months later and 16 patients for a

follow-up 1 year later. Interventricular dyssynchrony was considered as an aorto-

pulmonary pre-ejection delay .40 ms. Intraventricular dyssynchrony was measured

by TDI velocity curves and defined as septal-lateral wall delay .60ms. An increase

of LVEF .10% defined an echo response whereas the improvement of at least 1

NYHA class defined clinical response.

Results: In the whole population, the short-term significant effects at 3 months

follow-up were:

† An improvement in mean EF (from 25.5 + 5.3 % to 34.3 + 7.3 %; p,0.001)

† A reduced width of spontaneous QRS (p=0.007)

† An improvement in clinical performance, as assessed by a reduction of mean NYHA

class (p,0.001) and a decreased MHLFQ score (p=0.009)

† An inverse left ventricular remodeling, as shown by reduced diastolic (from 72 + 8

mm to 67 + 10.mm; p=0.019) and systolic diameters (from 62 + 10 mm to 55 + 11;

p=0.041)

† An improvement in Holter monitoring parameters, as denoted by a slower mean 24

hours cardiac frequency (p= 0.003) and better SDANN (p=0.020) and footprint (from

27 + 9% to 36 +8%, p=0.034).

At 1 year follow-up, main benefits remained significant:

† EF improvement (+7.8% from baseline; p,0.001)

† Spontaneous QRS width shortening (-18.2 ms from baseline; p=0.048)

† NYHA class reduction (p=0.001)and MLHFQ improvement (-22.5 from baseline;

p=0.006).

Among the whole population, 17% were full non-responder, 29% were only clinical

responders and 54% were both echo and clinical responders. Both clinical and echo-

cardiographical responses were not significantly associated with interventricular dys-

synchrony and intraventricular dyssynchrony (all p= ns).

Conclusions: After only 3 months, CRTwas associated with an improvement in quality

of life and left ventricular function and was able to significantly modify the sympathetic-

parasympathetic interaction to the heart. After 1 year, most of these benefits persisted;

however, pre-implantation dyssynchrony assessment did not predict long-term clinical

or echo response.

P360

Assessment of left ventricular rotation during isovolumic contraction phase in

acute myocardial infarction in relation to myocardial transmurality and

functional recovery

SM. Park; EJ. Choi; CM. Ahn; SJ. Hong; MN. Kim; DS. Lim; WJ. Shim

Korea University College of Medicine, Seoul, Korea, Republic of

Backgrounds: During isovolumic contraction(IVC) phase, transitional counterdirec-

tional deformations occur. This is because IVC starts along the subendocardial myocar-

dium. Our purpose was to test the hypothesis that the presence of initial clockwise

rotation of LV apex during IVC phase(RotIVC) is associated with myocardial transmur-

ality and functional recovery in patients with acute anterior myocardial infarction(AMI).

Methods: Thirty-six subjects were enrolled(24 patients with first episode of ST-segment

elevation AMI, and 12 age-matched controls). AMI patients were selected prospectively

who had successful primary PCI on the LAD only and showed akinetic apical segments

and normal basal segments. Two-dimensional speckle tracking and cardiac magnetic

resonance imaging were performed. The LV basal and apical rotation and LV twist were

obtained. The presence of RotIVC of LV apex was determined. Quantification of trans-

mural extent of delayed enhancement(DE) was assessed by ,50% and ≥50%

AAR and strain/SR values

Long S Long SR Radial S Radial SR Circ S Cric SR

AAR (n=25) -13.3 +3.5 -1.2 +0.6 17.8+5.9 1.6+0.7 -16.2+2.9 -1.3+0.4

Not AAR (n=84) -15.9 +3.7 -1.1 +0.2 22.8+9.1 1.4+0.5 -18.3+3.8 -1.3+0.4

P 0.005 NS 0.016 NS 0.03 NS

long = Longitudinal S = strain SR = strain rate. circ = Circunferencial.
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myocardial wall thickness. Myocardial functional recovery was defined as improved

wall motion at 6-month follow-up.

Results: Thirteen patients showed recovery and 11 patients showed no recovery.

There was no significant difference of LV rotation and twist between patients with recov-

ery and patients with no recovery. All controls showed RotIVC. Eleven of 13 patients

with recovery, but none of 11 patients with no recovery showed RotIVC. Eleven of 12

patients with DE,50% and one of 12 patients with DE≥50% showed RotIVC. For pre-

diction of myocardial functional recovery, the presence of RotIVC had sensitivity and

specificity of 92% and 83%, respectively.

Conclusion: The presence of RotIVC is related to the myocardial transmurality and

thus can provide information regarding functional recovery in patients with AMI.

P361

Intra- and interatrial dyssynchrony enhanced by right atrial appendage pacing

JM. Xie1; F. Fang1; Q. Zhang2; JYS. Chan1; GWK. Yip1; JE. Sanderson1; YY. Lam1;

BP. Yan1; CM. Yu1
1IVM; LKSIHS, Division of Cardiology, PWH, CUHK, Hong Kong, Hong Kong SAR,
People’s Republic of China; 2IVM; LKSIHS, Cardiology, PWH, CUHK; Cardiology, West
China Hospital, Chengdu, China, People’s Republic of

Purpose: Right atrial (RA) appendage pacing may prolong atrial conduction time

(ACT). The present study aimed to investigate if cumulative percentage of RA appen-

dage pacing (Cum%AP) can enhance intra- and interatrial dyssynchrony in patients

with normal ejection fraction after one year pacing.

Methods: Patients who are undergoing dual chamber pacemaker implantation due to

symptomatic bradycardia were enrolled. Patients with left ventricular ejection fraction

,45% and permanent atrial fibrillation were excluded. Cumulative percentage of

right ventricular apical pacing (Cum%VP) and Cum%AP at one-year follow was

recorded. Full Doppler echocardiography studies were performed before pacemaker

implantation and one year follow up. ACT and peak atrial velocities (Sm-la, Em-la

and Am-la) were measured. Intra- and interatrial dyssynchrony were calculated.

Results: We enrolled 110 patients with mean age of 70.5+11 years. High Cum%AP of

more than 75% (Cum%AP .75%) (n=27) over one year were compared to those with

low Cum%AP of less than 25% (Cum%AP ,25%) (n=43) according to the interquartile

range of distribution. There was no significant difference in Cum%VP between these

two groups (75.8+38.0 vs. 91.1+24.0%, p=0.069). Atrial velocities were significantly

lower and ACT of both RA and left atrial (LA) were more prolonged in patients with

Cum%AP .75% than those with ,25% (all p,0.05). Intra and interatrial dyssynchrony

was more obvious in patients with Cum%AP .75% (RA dyssynchrony: 23.4+21.5 vs.

10.6+10.3ms, p=0.007; LA dyssynchrony: 22.3+12.2 vs. 9.5+6.2ms, p,0.001;

interatrial dyssynchrony: 53.9+29.7 vs. 19.7+17.3ms, p,0.001). In the whole

cohort, Am-la correlated negatively with LA dyssynchrony (r=-0.450, p,0.001) and

interatrial dyssynchrony (r =-0.227, p=0.018). Interatrial dyssynchrony was correlated

with Cum%AP (r=0.617, p,0.001) but not with Cum%VP (r=-0.058, p=0.548).

Conclusions: RA appendage pacing causes atrial conduction delay with intra- and

interatrial dyssynchrony.

MAGNETIC RESONANCE IMAGING

P362

Comparison of right ventricular parameters between canarian wrestling and

endurance athletes by cardiac magnetic resonance.

P. Jorge Perez; A. De La Rosa Hernandez; C. Hernandez Garcia; A. Duque Garcia;

A. Barragan Acea; E. Arroyo Ucar; JJ. Jimenez Rivera; J. Lacalzada Almeida;

I. Laynez Cerdena

Universitary Hospital of Canary Islands, La Laguna, Tenerife, Spain

Background: Cardiac Magnetic Resonance Imaging (CMR) is a gold standard for

measure and volume quantification of right ventricle (RV). Aim of our study was to

compare RV remodeling, as assessed by CMR in group of endurance athletes (EA),

strength athletes (SA) and control. SA were athletes from Canarian wrestling, originally

from Canary Islands.

Methods: A population of 52 athletes (25 EA and 27 SA) and 16 sedentary controls, all

of them males, underwent CMR for assessment of RV end-diastolic volume (EDV), sys-

tolic volume (ESV) and stroke volume (SV), which were normalized to body surface

area, and ejection fraction (EF). CRM was performed with 3 Teslas General Electrics

MRI and off line measures with Report Card software. RV volumes was calculated in

short axis view from base to apex.

Results: General data table 1. EDV was larger in EA than SA (107+13 ml/m2 vs

91+12 ml/m2; p,0.001) and controls (83+12 ml/m2; p,0.001). No significant differ-

ences were identified between SA and controls. Also, ESV was larger in EA and SA

(48+9 ml/m2 vs 44+8 ml/m2 respectively) versus control (35+8 ml/m2; p,0.05).

No significant differences were identified between EA and SA in ESV. Greater SV

was measured in EA (58+9 ml/beat) than SA (48+7 ml/beat) and controls (49+6

ml/beat) p,0.001. No significant differences were identified between controls and

SA in SV. EF was lower in SA than controls (59+5% p=0.001). No significant differ-

ences were seen between EA (55+5%) and SA (52+6%) in EF. Conclusion: This is

the first study that analyzes RV of Canarian Wrestling (SA) with CMR. In our study

EA showed greater RV remodeling as assessed by CMR than SA and controls.

However, EF remained within normal limits in all groups.

P363

Feasibility of dynamic assessment of 3D tricuspid annulus morphology by

magnetic resonance imaging

F. Maffessanti1; P. Gripari2; G. Pontone2; D. Andreini2; G. Tamborini2; C. Carminati1;

M. Pepi2; EG. Caiani1
1Department of Biomedical Engineering, Politecnico di Milano, Milan, Italy; 2Centro
Cardiologico Monzino IRCCS, Milan, Italy

Purpose: Cardiac magnetic resonance (CMR) is considered the reference technique

for the evaluation of right ventricular function. Nevertheless, the assessment of tricuspid

valve morphology using CMR is intrinsically limited due to its 2D nature. Our purpose

was to test the feasibility of a new approach to study the evolution of tricuspid annulus

(TA) morphology through the cardiac cycle.

Methods: Ten healthy subjects (age 31+10 yrs) were enrolled in the study. CMR

imaging (1.5 T, spatial resolution 0.74 mm, slice thickness 6 mm) of 18 long-axis

planes, evenly rotated of 108 along the axis ideally passing through the center of TA

(Figure, left), was performed using SSFP sequences (20 frames per cardiac cycle).

Custom software was developed: in each plane, TA points were manually identified

at end-systole and end-diastole, and then automatically tracked based on the normal-

ized cross-correlation between subsequent frames. As a result, a 3D model of TA in

each frame and several parameters considered: area, height, minimum and

maximum diameters, and the peak systolic excursion along the TA perimeter.

Results: Feasibility of both acquisition and post-processing was 100%. CMR acqui-

sition took about 3 minutes, while TA analysis 10 minutes including manual correction

when needed. The position of the automatically tracked TA points was visually judged

by an expert cardiologist, resulting accurate in 87% of the cases. A representative

example of the obtained parameter is shown in the figure.

Conclusions: We demonstrated analysis of TA morphology through the cardiac cycle

is feasible and accurate, requiring minimal manual interaction. This approach could

serve as a starting point for studying the physiologic dynamic of TA, with potential

benefits in patient evaluation and surgical planning.

COMPUTED TOMOGRAPHY

P364

Relationship between hemodynamic severity of aortic valve stenosis mesured

by dopler echocardiography and aortic valve calcification measured by

computed tomography

R. Capoulade; E. Larose; MA. Clavel; JG. Dumesnil; M. Arsenault; E. Bedard;

P. Mathieu; P. Pibarot

Quebec Heart and Lung Institute, Quebec, Canada

Background: Recent studies suggested that quantification of calcification (Ca) in the

region of aortic valve (including cusps, annulus and aortic root) by multidetector com-

puted tomography (CT) may be useful to corroborate aortic stenosis (AS) severity. The

Presence of RotIVC

General data

EA(25) SA(27) Control(16)

Age 29.4+3.1 28.3+4.6 28.7+2.7

Heart rate (bpm) 57.3+11.8 63.5+12.2 65.1+5.9

Systolic blood pressure 118+11* 127.7+12.6 118.3+8.3

Diastolic blood pressure 70.8+7.7* 79.9+6.6 76.2+4.8

Body surface area 1.8+0.11# 2.3+0.19* 2.06+0.19$

Years trainning 9.6+6.3* 16.8+6.5 -

Hours per week 16.1+7.7* 10.5+4.2 -

*p,0.05 between EA and SA; $ p,0,05 between SA and controls; # p,0,05 between EA and

controls.

Schematic of TA 3D reconstruction
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objectives of this study were: 1) to examine the relationship between hemodynamic AS

severity and the extent of Ca measured by 128-slice dual-source CT (DSCT) within

aortic valve cusps, annulus, and root, 2) to determine cut-off values of valve Ca to ident-

ify severe AS and 3) to determine whether and how the valve phenotype (i.e. bicuspid

vs. tricuspid) affects this relationship.

Methods: 80 consecutive patients with AS underwent: 1) Doppler echocardiography to

measure peak aortic jet velocity, transvalvular gradient, aortic valve area (AVA), and sys-

temic arterial compliance (SAC=stroke volume index/pulse pressure) and 2) DSCT to

measure Ca volumetric score (CVS) at the level of: i) cusps, ii) annulus and iii) aortic root

adjacent to annulus. A global CVS was calculated by adding these 3 regional scores.

Receiver operator characteristic (ROC) analysis was performed to determine optimal

cut-off values to identify severe AS defined by an AVA,1cm2 and AVAi,0.6cm2/m2.

Results: There was good correlation between mean gradient and aortic cusps CVS

(r=0.69, p,0.0001), a weak correlation between gradient and aortic annulus CVS

(r=0.22, p=0.05) and no correlation with aortic root CVS. Correlation with gradient

was not improved when using the sum of aortic cups and aortic annulus CVSs

(r=0.67) or global CVS (r=0.66). Aortic root CVS correlated only with SAC (r=-0.34,

p=0.008). Correlation between gradient and aortic valve cups CVS or global CVS

were much stronger in patients with tricuspid valve (r=0.81 and r=0.75) than in

those with bicuspid valve (r=0.48 and r=0.53). Area under the ROC curve for identifi-

cation of severe AS was 0.76 in whole cohort, 0.82 in patients with tricuspid valve and

0.55 in patients with bicuspid valve. Cut-off value of aortic cusps CVS providing the

best percentage of correct classification (81%) in whole cohort was 1.37 cm3, which

corresponded to 1440 Agatston units.

Conclusion: Theses findings suggest that the main determinant of the hemodynamic

severity of AS is Ca deposit within aortic valve cusps and that calcium deposit in aortic

annulus or root have negligible impact on valve hemodynamics. Valve Ca volumetric

scoring by DSCT may be helpful to corroborate stenosis severity in AS patients, par-

ticularly in those with low flow, low gradient. However, the performance of DSCT was

inferior in patients with bicuspid valve.

P365

Pulmonary edema evaluation by lung ultrasound in intensive care: comparison

with computed tomography.

L. Gargani1; G. Baldi2; F. Forfori2; D. Caramella3; L. D’errico3; A. Abramo2; R. Sicari1;

E. Picano1; F. Giunta2
1CNR, Institute of Clinical Physiology, Pisa, Italy; 2University of Pisa, Intensive Care Unit,
Pisa, Italy; 3University of Pisa, Department of Diagnostics & Interventional Radiology,
Pisa, Italy

Purpose: For many years the lung has been considered off-limits for ultrasound.

However, it has been recently shown that lung ultrasound (LUS) may represent a

useful tool for the semiquantification of pulmonary edema, by the evaluation of

B-lines (also called ultrasound lung comets). Our aim was to compare the ability of

LUS to quantify the degree of pulmonary edema in critically ill patients, compared to

the gold standard chest computed tomography (CT).

Methods: Eighteen patients admitted to the Intensive Care Unit (4 females, mean age

69+7 years), who underwent a clinically-driven chest CT, were evaluated by LUS within

a few hours. Semi-quantitative LUS assessment of pulmonary edema was performed

by determining the number of B-lines with a linear 10 MHz probe, scanning on both

right and left hemithoraxes, as previously described. Lung weight (LW), lung volume

(LV) and lung physical density (LD) were calculated from CT scans using an ad hoc

software.

Results: A significant, good correlation was found between the number of B-lines and

LW (R=0.67, p,.05). A stronger correlation was found between the number of B-lines

and LD (R=0.82, p,.01, see figure), that further increases if the LD of only the first 7

mm of subpleural lung tissue is considered (R=0.85, p,.01).

Conclusions: Lung ultrasound is a reliable tool for the evaluation and quantification of

pulmonary edema in critically ill patients. Compared to chest CT, it is less expensive,

can be easily performed and repeated at bedside, and does not employ ionizing

radiation.

MISCELLANEOUS

P366

Mapping myocardial fiber orientation using echocardiography-based shear

wave imaging- comparison with histology and diffusion tensor imaging

W-N. Lee1; B. Larrat1; E. Messas2; M. Pernot1; M. Tanter1
1CNRS UMR 7587 - Inserm U979, Institute Langevin - ESPCI, Paris, France; 2AP-HP -
European Hospital Georges Pompidou, Department of Cardiology, Paris, France

Cardiac disease, such as hypertrophic cardiomyopathy, is often accompanied by myo-

cardial fiber disarray. Echocardiography has been of significant use for the clinical

diagnosis of the cardiac function but not for the measurement of myocardial fiber struc-

ture yet. In this study, we thus proposed a novel ultrasound-based shear wave imaging

(SWI) method to noninvasively assess myocardial fiber orientation, in comparison with

histology and diffusion tensor imaging (DTI).

Fresh porcine myocardial samples (n=6; 20x20x30 mm3) were studied in vitro. Known

in physics, shear wave propagates faster along than across the fibers. SWI is such a

technique that utilizes focused ultrasound beams to generate shear waves propagating

at velocities between 1 and 10 m/s in different directions with respect to each fiber layer

throughout the entire myocardial thickness (10-25 mm). A prototype ultrasound

scanner equipped with an 8 MHz linear array probe was employed. The fiber angle

at each myocardial depth was determined by the shear wave propagation direction

where the maximum shear wave speed occurred. Fiber angles were defined

between -908 and 908 with 08 denoting fibers aligned with the local circumferential

axis of the heart. Both the myocardial sample and the ultrasound probe were

secured in a customized device compatible with the magnetic resonance imaging

scanner (7T, Bruker) to assure imaging co-registration. In DTI, diffusion was encoded

in six directions. A total of 270 diffusion-weighted images (b = 1000 s2/mm, FOV=30

mm, Matrix size= 64x60, TR=9 s, TE=19 ms, 24 averages) and 45 b0 images were

acquired in 13 h and were further analyzed using a freeware, MedINRIA. Histology

with H&E staining was performed and analyzed using optical microscopy to

measure the transmural fiber orientation.

The transmural fibers in the in vitro porcine mid-anterior myocardial region assessed by

SWI gradually oriented from +808 (upper-right to bottom-left) at the endocardium to

-508 (upper-left to bottom-right) at the epicardium. This result was not only in good

agreement with the literature but also well correlated with histology (r2=0.91+0.02,

p,0.001). Moreover, good correlation between SWI and DTI fiber angle estimates

was found (r2=0.83+0.01, p,0.0001).

We have demonstrated that ultrasound-based SWI was capable of mapping transmural

fiber orientation and provided measurements comparable to histology and DTI. In vivo

feasibility of SWI in mapping the fiber orientation is being examined. SWI may serve as

a new diagnostic tool for the evaluation of myocardial structure and its associated

cardiac pathologies.

P367

Does selective LV lead placement during mini-thoracotomy CRT device

implantation optimize response rate compared to the transvenous approach?

An echocardiographic study of LV reverse remodelling

V. Velagic1; M. Cikes1; R. Matasic1; I. Skorak1; I. Skorak1; J. Samardzic1; D. Puljevic1;

M. Lovric Bencic1; B. Biocina2; D. Milicic1
1University of Zagreb School of Medicine, Department of Cardiovascular Diseases,
Zagreb, Croatia; 2University of Zagreb School of Medicine, Department of Cardiac
Surgery, Zagreb, Croatia

Background: Cardiac resynchronization therapy has become a ratified and estab-

lished therapy for heart failure to reduce both the morbidity and mortality of the con-

dition, but with a high rate of non-responders which rises up to 30%. In the majority

of patients transvenous CRT device placement is preformed, however in some cases

mini-thoracotomy is employed as an alternative approach. In this study we followed

up and compared patients with CRT devices placed by the transvenous or mini-

thoracotomy approach.

Methods: Following current CRT guidelines criteria patients were selected and further

qualified for device implantation based on the presence of markers of intraventricular

(the septal flash) and/or atrio- and/or inter-ventricular dyssynchrony.

Based on the CRT device implantation approach, patients were divided in two groups:

18 patients implanted transvenously (VENOUS: 9F/9M, 59+10 years) and 15 patients

implanted via mini-thoracotomy (MINI: 6F/9M, 55+14 years). In the second group,

echocardiographically guided LV lead placement was performed, seeking for the

optimal lead position. Echocardiographic assesment including Doppler myocardial

imaging was preformed pre-CRT implantation as well as 6-months after the procedure.

Furthermore, echo guided CRToptimization was preformed in the second month post-

implantation. Clinical response was defined as a reduction in NYHA class .1, while a

reduction of LV end-systolic volume (LVESV) ≥10% defined volume response.

Results: Clinical response was noted in all patients at 6-months follow-up. Echocardio-

graphic data reveled volume response in all MINI patients, which was absent in 33% of

the VENOUS group and in 24% of overall patients. A significant reduction in LVESV was

measured in the MINI group (MINI pre/post: 202/139 ml, p=0.01; VENOUS pre/post:

226/189 ml, p=NS). The average change in LVESV was 18% and 33% in the

VENOUS and MINI groups, respectively. In both groups EF increased significantly

(MINI pre/post: 21/35%, p,0.0005; VENOUS pre/post: 23/29%, p=0.03).

Conclusion: In our study group, clinical response was noted in all patients while

volume response was considerably superior after CRT implantation via mini-
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thoracotomy. Notably, the overall rate of non-responders was smaller compared to pre-

vious studies. Thus, a detailed preoperative assessment of CRTcandidates should lead

to a better response rate. With the shortcomings of a more invasive approach, mini

thoracotomy CRT implantation with selective LV lead placement provides significantly

better LV reverse remodelling compared to the standard venous approach.

P368

Quantitative echocardiographic assessment of preventive therapy for aortic

valve calcification in a rat model of renal failure

B. Roosens1; G. Bala1; S. Droogmans1; J. Hostens2; J. Somja3; E. Delvenne3;

J. Schiettecatte4; T. Lahoutte1; G. Van Camp1; B. Cosyns1
1Free University of Brussels (VUB), In Vivo Cellular and Molecular Imaging (ICMI),
Brussels, Belgium; 2SkyScan N.V., Kontich, Belgium; 3Department of Pathology, Centre
Hospitalier Universitaire de Liègè, Liège, Belgium; 4UZ Brussel, Department of Clinical
Chemistry and Radioimmunology, Brussels, Belgium

Background: valve calcification is an independent prognostic factor in patients with

aortic valve disease. End-stage renal disease (ESRD) and secondary hyperparathyr-

oidism increase the risk of cardiac and vascular calcifications. Since calcimimetics

inhibit parathyroid hormone (PTH) secretion and may decrease these calcifications,

we studied the preventive effects of the research calcimimetic R-568 on aortic valve cal-

cifications in an in vivo rat model of progressive ESRD with secondary hyperparathyr-

oidism, by means of echocardiographic calibrated integrated backscatter (cIB).

Methods: 36 male Wistar rats were prospectively divided in four groups: groups 1

(n=10) and 2 (n=10) received a 0.5% adenine diet to induce renal failure. Groups 3

(n=8) and 4 (n=8) received a normal diet. Groups 2 and 4 received daily R-568 (30

mg/kg) during 8 weeks, while groups 1 and 3 received the vehicle. Blood parameters

(calcium (Ca), phosphorus (P), PTH) and cIB values were measured at baseline and

after 8 weeks. Ex-vivo micro-CT was used to confirm the calcifications.

Results: There were no significant differences between baseline values. At week 8, we

observed a significant decrease of cIB values of the aortic valve in the treated group 2

(15.1 + 0.5) compared to group 1 (18.0 + 1.0, P , 0.05). This was confirmed by a

decreased calcified volume on ex-vivo micro-CT. In group 2, we found a significant

decrease of plasma Ca x P (group 1: 200 + 10 mg2/dl2; group 2: 122 + 21 mg2/

dl2; P , 0.05) and PTH (group 1: 2724 + 506 pg/ml; group 2: 348 + 130 pg/ml; P

, 0.001).

Conclusion: Calibrated integrated backscatter is a promising, non-ionising and non-

invasive technique for the quantitative echo assessment of aortic valve calcifications

in vivo. With this technique, it was shown that the calcimimetic R-568 was able to

reduce aortic valve calcifications in a rat model of progressive ESRD with secondary

hyperparathyroidism.

P369

Elevated systolic blood pressure from the age of 36 years onwards can predict

left ventricular mass at ages 60-64 years independent of sex and treatment for

hypertension (The MRC NSHD)

AK. Ghosh1; R. Hardy1; N. Chaturvedi2; DP. Francis2; J. Deanfield3; D. Pellerin4; D. Kuh1;

AD. Hughes2
1MRC Unit for Lifelong Health and Ageing, London, United Kingdom; 2Imperial College
London, NHLI, International Centre for Circulatory Health, London, United Kingdom;
3University College London, Institute of Child Health, Vascular Physiology Unit, London,
United Kingdom; 4The Heart Hospital, University College London Hospital Trust,
London, United Kingdom

Introduction: Cross-sectional elevated systolic blood pressure (SBP) is associated

with increased left ventricular mass (LVM) which leads to increased cardiovascular mor-

bidity and mortality. The association between SBP and LVM may vary by sex as men

and women have different SBP trends across the life course.

Methods: This study is a birth cohort study following all singleton men and women

born in Britain in the first week of March 1946. 1700 participants underwent echocardio-

graphy (Vivid I, GE) in the current round of data collection (2006-2011) aged 60-64

y. LVM was measured and indexed to body-surface-area (LVMI) as per ASE guidelines.

The relationship between current SBP and previous SBP (measured at 53, 43 and 36 y)

with LVMI was investigated for each sex using separate linear regression models.

Results: Increasing SBP at all ages was associated with increasing LVMI (see table).

The strongest relationship between LVMI and SBP was with SBP at 53 years in both

sexes. There was no evidence of a sex-difference between LVMI and SBP at any

age, and the findings did not change when hypertension treatment was included in

the model (not shown).

Conclusions: Higher SBP measured from 36 years onwards predicts a greater LVMI,

independent of sex and hypertension treatment. Individuals with high SBP in early

adulthood should be identified and appropriate antihypertensive treatment initiated

to prevent subsequent increased LVMI and its complications.

P370

Cardiac dimensions and function in female elite team game handball players

A. Malmgren1; M. Dencker2; M. Stagmo1; P. Gudmundsson3
1Division of Cardiology, Skåne University Hospital, Malmö, Malmö, Sweden;
2Department of Clinical Sciences, Unit of Clinical Physiology and Nuclear Medicine,
Lund University, Malmö, Sweden; 3Department of Biomedical Laboratory Science,
Malmö University, Malmö, Sweden, Malmö, Sweden

Purpose: Intense endurance training leads to increased left ventricular mass, left ven-

tricular end-diastolic and left atrial end-systolic diameters. The sport specific aspects

have not been fully investigated in female athletes. The purpose of the present study

was to investigate if differences in cardiac dimensions and function could be observed

in female elite handball players compared with sedentary controls.

Methods: Cross-sectional study of 16 female elite handball players compared with 16

matched sedentary controls. The subjects underwent a 2- and 3-dimensional echocar-

diography examination. Cardiac dimensions were quantified with M-mode and 2- and

3- dimensional echocardiography volume measurements. Systolic and diastolic left

ventricular functions were also evaluated.

Results: Mean age was 21 + 3 years. When adjusted for BSA all cardiac dimensions,

except from posterior wall thickness and left ventricular end-systolic dimensions, were

significantly (p,0.05) larger in female handball players compared with sedentary con-

trols. No differences between the both groups were seen in systolic function and most

of the diastolic parameters.

Conclusions: The present investigation suggests that similar cardiac remodeling takes

place in female elite handball players as in athletes pursuing endurance sports. Systo-

lic and diastolic functions remain unaltered.

P371

Visualization of neovascularization in carotid plaques by B-flow imaging

Y. Seo; T. Ishizu; K. Aonuma

University of Tsukuba, Ibaraki, Japan

Background: Intraplaque neovascularization is critical in promoting atherosclerotic

lesion instability. B-flow imaging (BFI) has been introduced, extending B-mode

imaging capabilities to fine blood flow.

Aim: The aim of this study was to assess capabilities of BFI to visualize carotid plaque

neovascularization

Methods: In 74 patients, carotid plaques were imaged by B-mode, color Doppler

imaging (CDI), and BFI. Plaque echogenecity was assessed as a maker of high risk

lesions by gray-scale medium (GSM) values. In 10 patients who underwent carotid

endarterectomy, the surgical specimens were available for histological studies.

Results: Intraplaque signals were visualized with BFI in 28 of 90 plaques, in which no

intraplaque flow signal were observed with CDI. They were found more frequently in

echolucent plaques with GSM,50 (echolucent plaque 89% vs echogenic plaques

11%, P,0.001). In the surgical subgroup, 3 of 7 plaques with intraplaque flow signal

predominantly consisted of lipid and small amount of hemorrhage with neovessels,

and other 4 plaques were complexes consisting of lipid, fibrocalcificfication and hemor-

rhage with neovessels. In 3 plaques without intraplaque flow signal, 2 plaques predo-

minantly consisted of massive hemorrhage, and another one consisted of

fibrocalicification with few neovessels.

Conclusions: Histological studies revealed BFI could visualize carotid plaque neovas-

cularization. BFI may provide additional information for plaque characterization in high

risk plaques by standard ultrasound imaging.

Association between LVMI and SBP

SBP (mmHg) at age

(years)

Regression coefficient (g/m2per

mmHg)

95% Confidence

Interval

p value

60-64 (men) 0.217 0.217 0.001

60-64 (women) 0.200 0.101 to 0.299 ,0.001

53 (men) 0.330 0.214 to 0.445 ,0.001

53 (women) 0.277 0.182 to 0.372 ,0.001

43 (men) 0.172 0.012 to 0.333 0.036

43 (women) 0.107 -0.016 to 0.230 0.088

36 (men) 0.117 -0.053 to 0.287 0.178

36 (women) 0.175 0.036 to 0.314 0.014

Table showing linear regression coefficients (and 95% confidence intervals and corresponding

p values) for the association between LVMI (g/m2) and SBP (mmHg). Separate models con-

structed for men and women and for each time point of SBP measurement.

Left ventricular size and function

Variable Handball players (n=16) Sedentary controls (n=16) P-value

M-mode

IVSd/BSA 4.7 + 0.5 4.3 + 0.4 0.008

LVPWd/BSA 5.4 + 0.5 5.0 + 0.4 0.05

LVIDd/BSA 26.5 + 1.5 25.0 + 1.9 0.03

2-D measurements

LVEDV/BSA 70.9 + 9.9 58.8 + 6.9 ,0.001

LVESV/BSA 29.4 + 3.8 24.4 + 3.3 ,0.001

3-D measurements

LVEDV/BSA 71.9 + 9.4 59.7 + 6.0 ,0.001

LVESV/BSA 28.1 + 3.9 22.9 + 2.6 ,0.001

Interventricular septum diameter in diastole (IVSd); Left ventricular posterior wall diameter in

diastole (LVPWd); Left ventricular internal diameter in diastole (LVIDd); Left ventricular end-

diastolic volume (LVEDV); Left ventricular end-systolic volume (LVESV); Body surface area

(BSA).
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The role of bosentan in fontan patients: increase of cardiac output?

M J. Schuuring1; JC. Vis1; BJ. Bouma1; APJ. Van Dijk2; JP. Van Melle3; PG. Pieper3;

HW. Vliegen4; GT. Sieswerda5; BJM. Mulder1
1Academic Medical Center, Department of Cardiology, Amsterdam, Netherlands;
2Radboud University Nijmegen Medical Centre, Department of Cardiology, Nijmegen,
Netherlands; 3University Medical Center Groningen, Department of Cardiology,
Groningen, Netherlands; 4Leiden University Medical Center, Department of Cardiology,
Leiden, Netherlands; 5University Medical Center Utrecht, Department of Cardiology,
Utrecht, Netherlands

Purpose: Low pulmonary vascular resistance (PVR) is crucial to patients with a Fontan

circulation. Increase of the PVR will result in a decrease of lung flow and cardiac output.

Plasma endothelin-1 level, a vasoconstrictor which increases PVR, is elevated in

patients with Fontan circulation. We aimed to determine whether bosentan, an

endothelin-1 receptor antagonist, increases cardiac outputin Fontan patients by redu-

cing the PVR.

Methods: The study is a prospective, multicenter randomized open label trial. Patients

were assigned to six months bosentan treatment or three months without treatment fol-

lowed by six months of bosentan treatment. The current analysis evaluates results of

the first three months. Aside of cardiac output on trans-thoracic echocardiography

(TTE), were NYHA functional class, NT-pro-BNP level and SF-36 quality of life (QoL)

scores endpoints.

Results: We included 32 patients (mean age 32 + 9 years, 59% male, 86% NYHA I-II).

There was no significant difference in change of mean cardiac output, ejection fraction,

NYHA functional class or QoL physical axis scores between treated and untreated

patients (Table). In addition, qualitative ventricular function by ‘global eyeballing’ was

unchanged. NT-pro-BNP levels were not significantly increased in the treatment

group and were decreased in the untreated group. Whereas QoL mental axis scores

improved at three months follow up for treated patients, no improvement was seen

for untreated patients.

Conclusion: This preliminary data shows subjective benefit of bosentan treatment in

Fontan patients, which was not accompanied by objective improvement. However,

the treatment effect may need time to emerge in this ongoing study.

P373

Elastic properties of aorta in b-thalassemia major patients.

E. Foukarakis; A. Pitarokilis; P. Kafarakis; A. Kiritsi; E. Klironomos; A. Manousakis;

X. Fragiadaki; E. Papadakis; A. Dermitzakis

Venizelion General Hospital, Iraklion Crete, Greece

Purpose: Elastic properties of the aorta in b-thalassemia(B-T) major patients, plays role

in development of cardiac dysfunction by affecting afterload. Few studies exist about

that issue. We assessed the aorta distensibility, aortic stiffness and pulse wave velocity

using echo applications in pts with B-T.

Methods: We studied 28 pts (33.53+8.39 years) and 18 age matched controls

(31.5+8.19 years) Exclusion criteria were age .45, rhythm other than sinus,

smoking, mean hemoglobin , 8.5 g/dl, systolic left ventricle dysfunction, systemic

and pulmonary hypertension, diabetes mellitus and thyroid disease. Blood pressure

was measured. Aortic systolic (AoS), diastolic (AoD) diameters were calculated by

M-Mode. Aortic distensibility and stiffness index were calculated by 2x(AoS-AoD)/(SAP-

DAP)xAoD and ln(SAP/DAP)/( AoS-AoD)/AoD. PW-D (PWD) tracings of ascending and

descending aortas recorded. From R of QRS to onset of PWD aortic flow, time 1 (T1) in

ascending aorta and time 2 (T2) in descending aorta were measured accordingly.

Aortic length (AOL) was measured from Two-D and defined as distance from PWD

sample volume in descending aorta to ascending aorta adjacent to right pulmonary

artery. The following calculations were used: transit time (TT)=t2-t1 and PWVr=AOL/

TT (m/s). Standard M-mode, PWD and TDI mean septal-lateral mitral annulus velocities

measurements were also obtained (EF, LVEDD, LVESD, IVS and PW thickness, Left

atrial diameter, Emax, Amax, DT, IVRT, IVCT,PASP and Sm, Em, Am).

Results: Differences between classic echo indices were observed between pts and

controls for EF(64.53+7.4 vs 69+2.2 respectively, p=0.46), Left atrial diameter

(37.5+4 vs 34.6+2.5 respectively, p=0.004), PASP (25+7.7 vs 13+7.1 respectively,

p=0.000),Emax (99.6+15.3 vs 88.7+15.2 respectively, p=0.028) and Em (11.7+3.8

vs 14.2+3.2 respectively, p=0.032). Indices of aorta properties in table.

Conclusions: PTs with B-T, except from differences in classic echo indices which are

known from previous studies, have altered elastic properties of the aorta like distensi-

bility maybe as a result of iron load of the aorta wall.

Elastic properties of aorta

Patients(n=28) Controls(n=18) p

Distensibility 2.33+1.7 3.43+1.8 0.01

Aortic Stifness 3.6+0.51 3.3+0.56 0.09

PWVr 7.4+5.21 6.34+4.7 0.44

Abstract 50324 Table

Table Effects of bosentan in Fontan patients

TTE cardiac output(mL) TTE EF(%) TTE Collaps VCI (%) NYHA class NT-pro-BNP(ng/L) Mental QoL

BL 3 mo BL 3 mo BL 3 mo BL 3 mo BL 3 mo BL 3 mo

T 4420+1767 4170+1135 54+12 48+12 32+24 30+18 1,7+0.8 1,4+0.6 342+289 468+323 45+11 50+7

U 4821+1160 5121+1236 55+9 48+5 27+13 22+11 1,8+0.6 1,6+0.5 396+432 300+318 51+6 51+7

T; treated, U; untreated, BL; baseline, TTE: transthoracic echocardiography, EF: ejection fraction; mo; months, ng/L; nanogram/liter; mL; milliliter,NYHA; New York heart association, BL; baseline,

QoL; quality of life; VCI: vena cava inferior.
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