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P936
Bicuspid aortic valve and associated congenital cardiac malformations in
children

LJ. Gong; ZK. Ye; ZW. Zeng; MY. Xia; Y. Zhong; Y. Yao
Fuwai cardiovascular hospital, Beijing, China, People’s Republic of

Objectives: To determine the clinical morphology of congenital bicuspid aortic valves
(BAV) and its relationship with congenital cardiac malformations in children.
Methods: 252 patients (age,18 years old) with BAV who were identified by transthor-
acic echocardiography were included. All patients were divided into two groups, group
1 was ≤3 y, and group 2 was .3 y. To estimate the frequency of BAV associated with
other cardiac malformations in all patients and to analyze BAV and the frequency of
major congenitally cardiac malformations by age and sex roughly.
Results: The mean age of the patients was 3y (1 day-17.9 years), males 188 (67.4%),
females 64 (32.5%). R-L phenotype (absence of the inter coronary commissure) was
the most common(71.4%), both in patients with isolated BAV (58.9%) and in those
with additional pathology. L-N phenotype was rarely (1.6%), and 2 of 4 patients with
this pattern had no other structural abnormality. The majority of patients with coarctation
(82.4 %) and left heart obstructive lesions (80%) had R-L phenotype, non-left heart
defects (79.8 %) had R-L phenotype. The difference between the numbers of aortic ste-
nosis(AS) and aortic regurgitation(AR) of BAV patients was not remarkable. AR was
observed in 20.2% of BAV patients. In R-L phenotype,most patients associated with
AS(80.6%, P,0.05). Compared with the other two BAV types, patients with R-N pheno-
type were more likely to have at least moderate AR(78.4%, P,0.05) or AS and AR (74%,
P,0.05). In male group: intracardiac shunt, coarctation and congenital mitral valve
disease were common than female in ,3y group. In group2: Intracardiac shunt and con-
genital mitral valve disease were most common in male. BAV in conjunction with aortic
coarctation was associated with a lower prevalence of valve stenosis and regurgitation.
In group 1, inracardiac shun, coarctation and congenital mitral valve disease were
common in male than female. In group 2, intracardiac shunt and congenital mitral
valve disease were most common in male group than female, but the prevalence of
coarctation was not too high. Most aortic coarctation tended to be younger boys.
Conclusions: Different morphologies of BAV were associated with different cardiac
abnormalities, especially left-heart obstructive lesions. The AS was most often
observed in patients with R-L phenotype. Most of AR and/or both of AS and AR
could be observed in patients with R-N phenotype. Boys with BAV had higher risk of
aortic coarctation and congenital mitral valve abnormalities than girls in ≤3 years
group, but this difference decreased between sex in .3 years group.

P937
Diastolic function: essential, but under-reported. An audit from the front line

E. Lee1; A. Ionescu2

1West Wales General Hospital, Carmarthen, United Kingdom; 2Regional Cardiac Centre
Morriston Hospital, Swansea, United Kingdom

Background: The assessment of diastolic function by echocardiography is pivotal for
the diagnosis of herart failure with preserved systolic function and is an obligatory part
of a comprehensive echocardiographic examination in today’s practice. It is not clear to
what extent this recommendation is adhered to in daily clinical practice.
Methods: We assessed consecutive echocardiograms obtained in a large DGH for the
presence of echocardiographic parameters which reflect diastolic left ventricular
function.

Results: We included 50 studies (23 F, mean age of patients 65.8+/-15.5 years); mean
LVEF (reported on 31/50) was 59.0+/-11.4 %. Sinus rhythm was present 35 patients,
atrial fibrillation in 11 and rhythm was not documented in 3. Of the 35 studies performed
in sinus rhythm, mitral inflow E/A ratio was reported in 31 cases (89%), deceleration
time (DT) in 27 cases (77%) and IVRT in one. Septal E/E’ was reported in 11/
35(31%) cases and lateral E/E’ was reported in 14%(5/35) of the studies. Pulmonary
vein flow Doppler interrogation was not available in any of the studies, and diastolic
function was not commented upon in the descriptive report.
Conclusion: In spite of widespread acceptance in the academic community, diastolic
function is poorly assessed and rarely reported in a large representative general
cardiac department.

P938
Normative reference values of the tricuspid valve annulus, right atrium and
ventricle: a population-based study of older subjects

G. Dwivedi; G. Mahadevan; D. Jiminez; MP. Frenneaux; RP. Steeds
Queen Elizabeth Hospital and University of Birmingham, Birmingham, United Kingdom

Purpose: Moderate and severe tricuspid regurgitation are both associated with an
adverse cardiovascular prognosis. The most common cause is mal-coaptation due
to annular dilatation. The saddle-shaped tricuspid valve (TV) annulus undergoes signifi-
cant change in systole requiring ranges both diastole and systole. As only small series
and limited data are available, our study was conceived to establish normal TV annular
dimensions in systole and diastole.
Methods: A total of 480 consecutive subjects over the age of 60 were randomly
recruited from the community as part of a screening project within South Birmingham.
The assessment of right heart including TV was performed in apical four-chamber view
by certified cardiac ultrasonographers. Tricuspid annular dimensions in end systole
and end-diastole, tricuspid tenting area and distance, right atrial (RA) end systolic
area, RA major and minor dimensions, right ventricular (RV) mid cavity and longitudinal
dimensions were evaluated.
Results: Of the 480 patients recruited, 10 with moderate to severe tricuspid regurgita-
tion were excluded from analysis. Mean age of the subjects was 70 (+7.2) years, the
majority were female (56%), with mean weight (69.5+12.9kg) and height (1.6+0.5m).
Mean values (with Standard Deviation) and 5-95% percentile of various right heart
measurements are given in the Table.
Conclusions: These data suggest that the currently quoted upper limit of normal for
the TV annulus may need to be broadened. These data also emphasise the importance
of timing TV annular dimensions, since there is significant variation through the cardiac
cycle.

Tricuspid annular dimensions

Mean Minimum Maximum 5-95%
percentile

SD

TV annulus diameter-end systole (cm) 2.70 1.80 3.90 2.0-3.6 0.44
TV annulus diameter end diastole
(cm)

3.06 2.10 4.80 2.4-4.0 0.47

TV-tenting distance (cm) 0.67 0.30 1.10 0.4-1.0 0.17
TV-tenting area (cm2) 1.17 0.50 2.50 0.7-2.0 0.36
RV mid cavity diameter (cm) 2.99 1.80 4.30 2.3-3.8 0.48
RV longitudinal diameter (cm) 6.34 4.20 9.00 4.8-7.9 0.86
RA end systolic area (cm2) 14.38 5.50 23.5 9.1-23 3.74
RA major dimension (cm) 4.82 2.00 7.00 3.8-6.2 0.69
RA minor dimension (cm) 3.32 2.00 5.10 2.3-4.3 0.

TV: Tricuspid valve; RA: Right atrium.
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P939
High speed ultrasound difference imaging of septal depolarization

C. Moore1; Z. Samad2; K. Jackson2; J. Castellucci1; J. Kisslo2; O. Von Ramm1

1Duke University, Durham, United States of America; 2Duke University Medical Center,
Durham, United States of America

A new non-invasive method is presented that allows visualization of changes in the
myocardium subsequent to depolarization based on high speed, real time ultrasound
imaging. The Duke Phased Array scanner, T5, was used to acquire images. T5 features
512 independent transmit channels and 1024 independent receive channels with up to
32 to 1 parallel processing, with image rates up to 600 frames/sec. For this study, T5
was programmed to create 2D images at a 12 cm range using a 96 element, 3.5
MHz 1D phased array at the rate of 290 frames/sec for an 808 field of view. High
speed images of the long axis of the LV were obtained parasternally and continually
stored. By positioning the transducer or by shifting the images in playback, efforts
were made to align the septum parallel to the transducer face, since data was analyzed
in Cartesian coordinates. Images from one cardiac cycle were selected for analysis.
Sequential images were subtracted throughout the cardiac cycle to produce real
time high speed difference images. Resultant difference images showed changes
associated with either mechanical or positional changes as bright targets. A lack of
such changes resulted in no image information, i.e. a blank screen. Brightness
changes during ventricular contraction were very evident, but changes were also
observed during the QRS complex when there was no apparent motion of the myocar-
dium or septum. 10 normal volunteers and 2 left bundle branch block (LBBB) patients
were scanned and their EKG simultaneously recorded. All difference images showed a
propagating brightness wave traveling in the septum from base to apex during the QRS
complex. To quantify this phenomenon, brightness of the difference images was
measured at different known spatial locations along the septum as a function of time
as quantized by the frame rate. This brightness wave was first observed about 42
msec after the Q wave and traveled at an average velocity of 2.1 + 0.4 m/sec along
the septum in all 12 subjects. Duration of this wave was 17 + 4 msec for normal vol-
unteers and 20.8 and 22.2 msec for the two LBBB patients. We believe that this bright-
ness wave indicates the initial mechanical changes in the septum following
depolarization and this method is a first step toward non-invasive assessment of myo-
cardial activation.

P940
Effects of a 4-months training program on left atrial remodelling and on
diastolic properties in professional female volleyball players:

F. D’ascenzi1; V. Zaca’2; M. Cameli1; M. Lisi1; B. Natali1; A. Malandrino1; S. Mondillo1

1University of Siena, Department of Cardiovascular Diseases, Siena, Italy; 2Santa Maria
alle Scotte Polyclinic, Department of Cardiovascular and Thoracic, Cardiology Division,
Siena, Italy

Purpose: Although several echocardiographic studies have investigated the role of
training in male athletes, few data are available regarding female athlete’s heart and
most are limited to cross-sectional studies. The aim of our longitudinal study is to
assess by Doppler tissue imaging (DTI) the variations in diastolic properties and to
determine the adaptations of left atrium (LA) after 4 months of training program in pro-
fessional female volleyball players.
Methods: Twenty-five elite female volleyball players were enrolled. Echocardiographic
analysis was performed at baseline (after 2 months of detraining) and after 4 months of
training. All athletes were evaluated at the same stage of their training program. We
analyzed by 2D speckle tracking echocardiography LA longitudinal deformation
dynamics at baseline and after 4 months. Global peak atrial longitudinal strain
(PALS) and global peak atrial contraction strain (PACS) were obtained off-line (software
EchoPac, GE, USA).
Results: Two participant were excluded because of musculoskeletal injury and with-
drawal from training program.10 days. A final population of 23 female athletes was
analyzed. LA mean volume index significantly increased after 4 months of training
(24.0+3.6 ml/m2 vs 26.7+6.9 ml/m2, p=0.0003). Although global PALS and global
PACS showed a trend toward lower values after 4 months of training, no significant
differences were observed. Higher e’ peak (p=0.03), lower a’ peak (p=0.01), and
greater e’/a’ ratio (p=0.0007) were observed after 4 months of training. E/e’ ratio did
not differ during the study period (p=0.87).
Conclusions: Our study demonstrates that a 4-months training program in competitive
female volleyball players is associated with a phenomenon of LA remodeling and with a
slight improvement in myocardial properties as assessed by DTI analysis. Interestingly,
LA enlargement in female athletes is not associated with increased filling pressures.

ASSESSMENT OF DIAMETERS, VOLUMES AND MASS

P941
The normal murine left atrium: morphology and function with high frame rate 2D
and Doppler echocardiography.

P. Barbier1; U. Guerrini2; M. Franzosi2; L. Castiglioni2; E. Nobili3; F. Colazzo3;
TM. Li Causi2; L. Sironi2; E. Tremoli2
1Centro Cardiologico Monzino, IRCCS, Milano, Italy; 2University of Milan, Department of
Pharmacological Sciences, Milan, Italy; 3Cardiology Center Monzino (IRCCS),
Department of Cardiovascular Sciences, University of Milan, Milan, Italy

Purpose: The mouse is the most used animal model of cardiovascular diseases, with
growing availability of genetic variants. Although there is evidence that the left atrium
(LA) plays a central role in early detection of cardiac disease and prognosis, and
that murine and human cardiac anatomies are similar, the murine LA has never been
described with high frame rate echocardiography.
Methods: We studied 30 C57BL6 mice (m:f= 15:15; mean body weight= 21+3 g) with
a Vevo 2100 system (30 MHz transducer), during anaesthesia with Isoflurane 0.8-1%.
Standard and modified apical 4-chamber views were used to optimize 2D imaging of
the LA and mitral valve, and pulsed Doppler of trans-mitral, LA appendage (LAA),
and pulmonary venous (PV) flows.
Results: Mean heart rate was 484+43 bpm (systole= 76+9 ms; diastole= 49+6
ms). A typical venous "reservoir" was imaged in 28/30 mice as a small spheroid LA
chamber communicating laterally with a large, crescent-like shaped LAA and superiorly
with a single PV ostium (confirmed by anatomical inspection). There was a 3-fold
increase in LA volume (LAV) during reservoir filling and both LA and LAA were
smaller in females (Table). The trans-mitral flow pattern was dependent on heart rate:
monophasic (atrial systolic wave) in 24 mice and biphasic in 4. The PV inflow was
characterized by 3 forward waves, 2 systolic (velocity-time integrals, early: 6+4, late:
5+2 mm) and 1 diastolic (17+5 mm), and the LAA by 2 systolic inflow (early: 9+3,
late: 6+2 mm) and 1 diastolic (7+3 mm) outflow waves. As shown in other
species, variables related to LA compliance (reservoir function) correlated with left ven-
tricular stroke volume (LVSV): the LAA long axis was linearly related to LVSV (r= .6, p=
.01) and at regression analysis both systolic PV inflow and LAA diastolic outflow vel-
ocity/time integrals determined LVSV (r= .56, p= .006).
Conclusions: This is the first detailed description of murine LA anatomy and function,
highly feasible with high frame rate echocardiography. The LAA is a major component
of the venous reservoir, which is an independent determinant of LVSV.

P942
Accurate sizing of the left atrial appendage: the importance of 3D echo

H. Clausen; S. Macdonald; C. Basaggianis; J. Newton
John Radcliffe Hospital, Oxford, United Kingdom

PURPOSE: Device closure of the left atrial appendage (LAA) is an emerging therapy
for patients at high risk of thromboembolic stroke unable to be safely anticoagulated.
Complete occlusion or coverage of the appendage is required and two currently avail-
able devices (Watchman, Atritech Inc, Plymouth MN / Amplatzer Cardiac Plug, AGA
Medical Corp, Golden Valley MN) are usually sized according to 2D transoesophageal
echocardiography (TOE). Ex-vivo descriptions of LAA specimen have emphasised its
oval orifice structure. Using 2D TOE may significantly underestimate size leading to
undesired LAA flow after device occlusion. We hypothesised that more accurate LAA
orifice measurements during device closures can be achieved by 3D TOE.
METHOD: We acquired standard 2D LAA views from the mid-oesophageal 908 position
and 3D zooms using Philips iE33 platform with a X7-2t matrix array in 41 patients during
routine TOE. The images were taken by aligning a biplane region of interest over the
LAA ensuring the whole of the LAA orifice, left upper pulmonary vein and lateral
portion of the mitral annulus were included. 3D volumetric data were processed in
Qlab7.1. Multiplanar reconstruction (MPR) was used to define en-face views of the
LAA orifice. The longest diameter was measured and the short diameter taken at 908
to this. The area of the orifice was measured by planimetry, and the non-circular
shape expressed as a ratio of the longest diameter divided by the orthogonal diameter
(a circle would = 1). LAA working depth was defined as a perpendicular distance from
the orifice to the LAA back wall. Image acquisition, data storage and analysis were per-
formed in accordance with departmental protocols. We assessed differences in means
(standard deviation, range) using an unpaired t-test. RESULTS: 2D analysis gave an
LAA orifice diameter of 17.4mm (4.3mm,10–29mm) whereas MPR gave a diameter
of 26.4mm (6.6mm,12–39.4mm), p,0.001. The working LAA depth was 17.6mm
(5.2mm,7.8–28mm) on 2D and 18.8mm (6.0mm,7–34.4mm) on MPR (p 0.336). Simu-
lation of the traditional 2D 908 view by MPR yielded a diameter of 15.9mm (4.0mm,9.2–
26mm), p0.11. Therefore, the use of MPR itself does not overestimate LAA diameter. All
LAA orifices were oval with a diameter ratio of 1.4 (0.25,1.1–2.0). CONCLUSION: 2D
TOE of the LAA orifice diameter significantly underestimates size by a mean of 9mm
(max by 17.4mm). 3D MPR allows identification of the true oval shaped orifice. This
may aid current LAA occlusion device selection. 3D TOE visualisation of in-vivo LAA
anatomy could influence new non-circular device designs leading to improved LAA
occlusion results.

P943
Preoperative left atrial deformation analysis predicts postoperative atrial
fibrillation in patients waiting for aortic valve replacement for aortic stenosis

M. Cameli1; M. Lisi1; E. Bennati1; R. Reccia1; A. Malandrino1; E. Bigio2; M. Maccherini3;
M. Chiavarelli3; M. Henein4; S. Mondillo1

1University of Siena, Department of Cardiovascular Diseases, Siena, Italy; 2University of
Siena, Unit of Anaesthesia and Intensive Care, Siena, Italy; 3University of Siena,

LAV
end-systole(mL)

LA long axis
(mm)

LAA long axis
(mm)

LV long axis
(mm)

LVSV
(mL)

Male 6.3+1.7 2.2+.2 4+.3 7.3+.8 42+9
Female 4.7+1.3 2+.2 3.4+.2 7.1+.6 37+9
p .007 .02 ,.001 (.1)
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Department of Cardiothoracic Surgery, Siena, Italy; 4Umea University Hospital, Heart
Centre, Department of Cardiology, Umea, Sweden

Background: The occurrence of atrial fibrillation (AF) is a common and dangerous
complication in patients undergoing aortic valve replacement (AVR); Speckle tracking
echocardiography (STE) has recently enabled the quantification of longitudinal myo-
cardial LA deformation dynamics. Our aim was to investigate by STE the eventual pre-
existent subclinical mechanical atrial dysfunction in patients who develop AF after AVR.
Methods: 76 patients with aortic stenosis in sinus rhythm, undergoing AVR, were pro-
spectively enrolled. Conventional echocardiographic parameters, and peak atrial longi-
tudinal strain (PALS) were measured in all subjects the day before surgery. PALS values
were obtained by averaging all segments measured in the 4- and 2-chamber views
(global PALS).
Results: All patients received a biological valve prosthesis and a standard postopera-
tive care. Postoperative AF occurred in 15 patients (19.8%). Among all clinical and
echocardiographic variables analyzed, global PALS demonstrated the highest diag-
nostic accuracy (AUC of 0.89) and, with a cutoff value less than 16.8%, good sensitivity
and specificity of 85% and 91%, respectively, to predict postoperative AF episodes. LA
volume indexed and E/E’ ratio presented lower diagnostic accuracy (AUC 0.77 and
0.53, respectively).
Conclusions: STE analysis of LA myocardial deformation could be considered a
promising tool for the evaluation of LA subclinical dysfunction in patients undergoing
AVR, giving a potentially better risk stratification for the occurrence of postoperative AF.

P944
Left atrial asymmetrical structural remodelling in patients with and without
non-valvular atrial fibrillation: correlations with diastolic dysfunction

M. Floria1; J. Jamart2; C. Arsenescu Georgescu3

1St Spiridon University Hospital and Gr. T. Popa University of Medicine and Pharmacy,
Iasi, Romania; 2UCL Mont-Godinne, Yvoir, Belgium; 3"G I.M. Georgescu" Cardiovascular
Diseases Institute, University of Medicine and Pharmacy Gr T Popa, Iasi, Romania

Aim Appropriate assessment of left atrial (LA) structural remodeling is very important for
patients (pts) with atrial fibrillation (AF) and other comorbidities like diastolic dysfunc-
tion. Methods We enrolled 170 pts with LA area more than 20 cm2 (defined as structural
remodelled atria) with or without antecedents of AF. We used echocardiography by
Tissue Doppler Imaging to predict LA geometry and shape changing as asymmetric
structural remodeling (ASR) markers. We assessed indexed LA volume evolution
depending on asymmetrical shape changing. LA-ASR was defined as basal dimension,
at the atrial pulmonary vein junction level, greater than the mitral annular dimension;
otherwise LA was considered symmetrical structural remodeled (SSR).
Results: Mean BMI was 28+5 kg/cm2, 61% were men. Seventy four of pts were with
hypertension, 33% with coronary artery disease and 19% with diabetes mellitus.
Fourthy one percent of pts were without history of AF and in stable sinus rhythm
(SR) and 59% with nonvalvular AF (14% paroxysmal, 9% persistent and 36% perma-
nent). Mean ventricular frequency was 72+10/min. LA-ASR was detected in 69% of
pts: 78% in AF and 62% in stable SR. Mean indexed LA-ASR and LA-SSR volume
(assessed by ellipsoid biplane area-length formula) were 49+14 ml/m2 respectively

29+13 ml/m2, and were statistically significant correlated (r=0.567 by Pearson
method and r=0.528 by Spearman method, p,0.001). Mean indexed LA volume in
pts in SR and AF was 37+10 ml/m2 respectively 44+17 ml/m2 (p,0.001). Mean
TDI parameters were statistically significant lower in LA-ASR than in those with
LA-SSR (all p,0.05). LA-ASR is associated with L wave (r=0.445, p,0.001), LA S
wave (r=0.187, p=0.015), pulmonary vein D wave (r=0.247, p=0.001), E/E’
(r=0.218, p=0.004), E/E’xS’ (r=0.475, p,0.05) and LA pressure (r=0.216,
p=0.005). The highest negative predictive value in LA-ASR exclusion for pts in SR
was for LA pressure (expressed by E/E’) followed by E/E’xS’ (73% respectively 60%).
Conclusions: Left atrial asymmetric structural remodeling is associated with a shape
change in many cases of dilated atria, irrespective of sinus rhythm or atrial fibrillation
presence. Echocardiography by Tissue Doppler Imaging might be an important predic-
tor for detection of left atrium asymmetric structural remodeling and appropriate
assessment of left atrial volume.

P945
Echocardiographically determined left ventricular hypertrophy reclassification
according to the proposed methods and categorization by the American
Society of Echocardiography/European Association of

F. Mantovani; A. Barbieri; F. Bursi; C. Valenti; M. Quaglia; MG. Modena
Polyclinic Hospital, Department of Cardiology, Modena, Italy

Background: The ASE/EAE guidelines preferred echocardiographic LV mass in the
diagnosis of LVH over linear measurements. Therefore, the amount of discrepancies
between the measurements of wall thickness and indexed LV mass lead to uncertainty
regarding the diagnosis of LVH.
Methods: In 2545 adult outpatients LVH was assessed by measuring LV mass using LV
linear dimensions indexed to BSA. The Kappa and Weighted Kappa statistics were
used to calculate the strength of the accord in categorizing the presence and severity
of LVH of the 2 methods. The percent of agreement was calculated as the ratio between
agreed-on measures and the total.
Results: 2545 subjects (mean age 62+16, 53% women, mean wall thickness
10.3+2.2 mm and mean indexed LV mass 107.5+37.3 g/m2). 1335 (52.5%) subjects
had LVH when the septal thickness was used and 1198 (47.1%) by indexed LV mass.
There was a different distribution of LVH severity using septal thickness or indexed LV
mass partition values (Fig). Agreement in classifying LVH degree using the 2 methods
was met in 1340 and the proportion of overall agreement across the 4 categories was
52.6%. Kappa was 0.29, 95%CI 0.265 to 0.323, p,0.001. Considering the close
matches, the weighted Kappa was 0.41. The interclass correlation was 0.52 (95%CI
0.42-0.60, p,0.001). Of the 2513 subjects without severely thickened septum, 472
(18.9%) had severely abnormal indexed LV mass. Vice versa, of the 2045 subjects
without severely abnormal indexed LV mass, only 4 (0.1%) were classified as severely
LVH by septal thickness. Conclusion: The measurements of indexed LV mass applying
the ASE/EAE recommended cutoffs yielded discrepancy in the diagnosis of LVH and
the identification of a significant number of patients with LVH that would be missed if
classified by wall thickness only criteria.

P946
Application of echocardiographic knowledge-based reconstruction for
assessment of the systemic right ventricle in repaired congenital heart disease:
preliminary results

S. Kutty1; P. Gribben1; A. Padiyath1; A. Polak1; C. Scott1; M. Waiss2; D. Danford1

1University of Nebraska Medical Center, Omaha, United States of America; 2Ventripoint,
Inc., Seattle, WA, United States of America

Introduction: The systemic right ventricle (RV) in congenital heart disease (CHD) is
susceptible to progressive dilation and dysfunction. Echocardiographic (2DE) means
for serial monitoring of the RV would be of great value in this clinical setting. We utilized
2DE with knowledge-basedreconstruction (KBR), a newly developed tool for volumetric
and functional assessment of the RV for evaluation of the systemic RV.
Methods: The protocol consisted of patients with transposition of great arteries
repaired with an atrial switch and without implanted pacemakers prospectively
recruited for same day 2DE-KBR and cardiac magnetic resonance (CMR, 1.5T). RV

LA function predicts AF episodes in AVR
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Images were acquired in various 2D imaging planes using a 3D space localizing device
attached to a 3 MHz imaging probe and 3D reconstruction performed using database
assistance and dedicated software (Figure). Using the KBR 3D volumetry, Indexed RV
end diastolic volume (EDVi),end systolic volume (ESVi) and ejection fraction (EF) were
calculated. Volumetric CMR analysis (View Forum, Philips) was used as a reference
standard. Mean percentage error (MPE) was used to evaluate intermodality and inter-
observer reproducibility.
Results:
Five patients (4 female, 1 male, age 28.5+ 10 years) at 27 + 8 years after atrial switch
were studied. 2DE-KBR derived EDVi, ESVi and EF were 119.9 + 6 ml, 74.2 + 6 ml,
and 38 + 5% respectively.There was good agreement of 2DE-KBR with the CMR refer-
ence; MPE(range) of 7 % (3-11%) for EDV and 10 % (5-15%) for ESV. MPE (range) of
2DE-KBR between observers was 3% (2-5%) for EDV and ESV.
Conclusions:
We report the first clinical experience with 2DE-KBR in the United States. Preliminary
results demonstrate clinical feasibility and good agreement of 2DE-KBR with CMR in
the analysis of the systemic RV in adult CHD.

NON-INVASIVE HEMODYNAMICS DERIVED FROM
ECHO-DOPPLER

P947
The ratio between tricuspid regurgitant velocity and right outflow tract velocity
integral is a surrogate for the total pulmonary resistance and not for pulmonary
vascular resistance

O. Bech-Hanssen1; N. Selimovic2; B. Rundqvist2
1Sahlgrenska University Hospital, Gothenburg, Sweden; 2Sahlgrenska University
Hospital, Sahlgrenska Academy, Institute of Medicine, Gothenburg, Sweden

Purpose: It is important to recognize increased right ventricular afterload as this affects
treatment and prognosis in both left and right heart disease. The ratio between tricus-
pid regurgitant velocity (TRV) and right outflow tract velocity integral (VTI-RVOT) has
been proposed as a surrogate for pulmonary vascular resistance (PVR). This ratio
does not take the pulmonary capillary wedge pressure (PCWP) or right atrial pressure
into consideration. Therefore, we hypothesized: 1) The TRV/VTI-RVOT ratio correlate
better with the total pulmonary resistance (TPR) and 2) The estimated TPR from echo-
cardiography data can be used to diagnose increased TPR (.5 WU).
Methods: Echo and right heart catheterization were performed within one week in 108
patients. Pulmonary artery (PA) systolic pressure, cardiac output and right atrial
pressure were assessed using standard echocardiography. The PA mean pressure
was estimated using a regression equation (PAMP=0.65PASP-1.2). Doppler TPR was
calculated as PAMP/CO. Cut-off values were generated using receiver-operating
characteristics curve analysis.
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 PA hyperten-
sion. Fifty-seven percent had increased TPR at catheterization. The linear relation
between PVR and TRV/VTI-RVOT was weak (Figure). The AUC/sensitivity/specificity/
negative and positive predictive values for TPR.5 WU was for TRV/VTI-RVOT 0.88/
84%/76%/78%/83% (cut-off .0.21) and for Doppler TPR 0.95/90%/78%/85%/85%
(cut off .5 WU).
Conclusions: The TRV/VTI-RVOT ratio is not a surrogate for PVR but can be used to
identify increased TPR. However, TPR can be calculated from echocardiography
data with good diagnostic performance.

P948
Right ventricular end systolic pressure and correlation with sleep related
disorders in patients with chronic heart failure

L. Schmiedel1; C. Hohmann2; S. Katzke2; K. Haacke2; T. Rauwolf2; RH. Strasser2
1Dresden University of Technology, Heart Center University Hospital, Dresden,
Germany; 2Dresden University of Technology, Heart Center, Department of Cardiology
and Intensive Care, Dresden, Germany

Background: Right ventricular end systolic pressure (RVESP) can be elevated in
patients with systolic and diastolic left ventricular dysfunction in absence of pulmonary
disease, i.e. due to postcapillary pulmonary hypertension because of congestion.
Sleep apnea is a frequent comorbidity in patients with heart failure. The aim of this
study was to investigate, whether there is a correlation between sleep apnea and elev-
ated RVESP.
Methods: We studied 113 patients with heart failure and clinical suspicion of sleep
apnea using polygraphy and echocardiography determinating RVESP, ejection
faction (EF), mean heart frequency, left ventricular enddiastolic diameters (LVEDD),
apnea hypopnea index (AHI) and body mass index. Pat. with severe mitral regurgitation
were excluded. The relationship between those parameters was examined using non-
parametric tests.
Results: 58 pat. showed no sleep related disorder (AHI,15), further 55 (48.6%) had
signs of sleep apnea (AHI .15). The patient group with AHI more than 15 showed a
significant (p,0.1) higher RVESP (mean value: 43.4+2.5 SEM vs. 35+1.4 SEM
mmHg) and a significant lower oxygen desaturation index (7.08+1.4 vs.
26.46+2.5SEM). There was no significant difference in left ventricular ejection fraction
30.85 vs. 32.4 %, LVEDD (61 vs. 61.3mm), BMI (28.54 vs. 30.37) and only an insignif-
icant difference in mean heart frequency (64.8 vs. 67.8 bpm). Patients with a RVESP
of more than 50 mmHg had a significant higher AHI than patients with lower RVESP
(23,9+3,2SEM vs. 15,01+1,4SEM mmHg).
Conclusion: Sleep apnea is often not suspected in absence of classic symptoms and
morphologic profile but it remains a frequent disease in patients with chronic heart
failure. Especially in patients with ejection fraction reduced to 35% or less, RVESP
shows positive correlation to the severity of sleep apnea (AHI). In conclusion, echocar-
diography might be a helpful parameter for the detection of sleep related disorders.
Furthermore it might be an efficient method for the evaluation of therapy efficiency in
patients with severe heart failure and associated sleep disorders in long term follow up

P949
Prognostic value of right atrial functional parameters in chronic heart failure
patients with preserved systolic function

L R. Tumasyan; KG. Adamyan
Institute of Cardiology, Yerevan, Armenia

Prognostic value of right atrial(RA) functional parameters in chronic heart failure (CHF)
patients (pts) with preservedleft ventricular (LV) ejection fraction (PEF) has not been
evaluated.
The aim of studywas to assess the significance of RA functional parameters in predic-
tion ofsurvival in pts with CHF and PEF.
Methods: 108 pts(age 68.1+1.9) NYHA III functional class CHF in sinus rhythm were
prospectivelystudied. RA dimensions, volumes, late diastolic transtricuspid (A) flow
velocity (cm/sec), RA kineticenergy (RAKE), RA active emptyingfraction (EFakt,%), tri-
cuspid annulus plane systolic excursion (TAPSE) (mm), RAfunction index (FI) and tri-
cuspid regurgitation (TR) were obtained usingechocardiography. RAKE (kdyn/cm/
sec) was calculated using the formula=1/2stroke volume x1.06xAxA, and RA FI =
RA EF x RV OT –VTI/ RA ESV. TR wasquantified as a TR area/RA area ratio.
Results: Duringa mean follow-up period of 37+0.7 months 34 (31.5%) pts died from
cardiaccauses. These pts had more impaired RA function (p,0.01 for all), depictedby
RA FI (18.1+0.0 vs. 27.2+0.4), RAKE (7.1+0.7 vs. 11.1+1.3), RA EFakt
(14.5+1.1vs. 20.9+2.0). TAPSE (6.8+0.6 vs. 10.4 +1.0) and TR (0.31+0.05 vs.
0.18+0.03) alsowere markedly worse (p,0.01) in non-survivors than in survivors. In
died ptsrevealed more severe RV diastolic dysfunction with A (51.4+5.2 vs.
70.5+6.8,p,0.05). Multivariate stepwise Cox analysis revealed that independentpredic-
tors of cardiac death were RA FI, TAPSE, RAKE, RA EFakt and TR. Kaplan-Meiersurvival
curves demonstrated a survival rate of 84% for pts with RA FI .25and 67% for those with
RAFI,25 (p,0.01). Similar probability of survival(p,0.01) was shown in pts with RAKE
. 8.0 (84%), RA EFakt .17.0 (83%),TAPSE .8.0 (86%) and TR ,0.25 (84%) and in
those with RAKE ,8.0(63.5%), RA EFakt ,17.0 (64%), TAPSE , 8.0 (62%) and TR
.0.25 (65%). AUCofROC were 0.85 for RA FI, 0.86 for RAKE, 0.84 for RAEFakt, 0.87
for TAPSE and 0.85 for TR as predictors of death with log rank of11.6, 11.9, 11.2, 11.5
and 10.9 (p,0.01), respectively, in Kaplan-Meieranalysis.
In conclusion,RA functional parameters are the powerful predictors of survival in pts
withCHF and PEF and could be effectively used in prognostic evaluation of such pts.

ASSESSMENT OF SYSTOLIC FUNCTION

P950
LV function abnormalities in patients with normal weight obesity: contribution of
android fat deposit, increased fibrosis and proinflammatory activation

W. Kosmala; R. Derzhko; M. Przewlocka-Kosmala; A. Mysiak; B. Stachowska;
D. Jedrzejuk; G. Bednarek-Tupikowska
Wroclaw Medical University, Wroclaw, Poland

2D Echocardiogram-KBR of the systemic RV
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Obesity predisposes to left ventricular (LV) dysfunction and heart failure.Pts with normal
BMI,but increased body fat content (normal weight obesity,NWO) have not been
assessed so far with respect to the risk of these complications.We hypothesized that
LV performance in NWO may be impaired and sought to investigate potential contribu-
tors to cardiac functional abnormalities.
Methods: We included 168 pts (age 38+7 yrs) with BMI ,25 and no history of any
cardiac disease.Each study participant underwent body composition evaluation by
X-ray absorptiometry,echo study with measurement of LV systolic function (strain and
tissue S velocity,Sm),diastolic function (tissue E velocity,Em and E/e’ ratio) and myo-
cardial reflectivity (calibrated integrated backscatter,cIB),and serum procollagen type
I carboxy-terminal propeptide (PICP,marker of fibrosis),CRP and IL-18 assessment.
Results: NWO was identified in 73 enrolees.Subjects with NWO demonstrated
impaired LV systolic and diastolic function and cIB,and increased PICP and CRP as
compared with individuals with normal body fat content (Table).In multivariable analy-
sis,among the independent associates of LV function parameters were:for strain – IL-18
(b=-0.17, p,0.006),CRP (b=-0.20, p,0.002) and android fat deposit (AFD, b=-0.20,
p,0.003)), for Sm -PICP (b=-0.21, p,0.002) and AFD (b=-0.43, p,0.0001),for Em
AFD (b=-0.30, p,0.0001) and PICP (b=-0.31, p,0.0001), and for E/e’ -PICP and
IL-18 (both b=0.18, p,0.01).
Conclusion: In patients with NWO, subclinical disturbances of LV systolic and diastolic
function are independently determined by the extent of android fat deposit, enhanced
fibrosis and proinflammatory activation.

P951
Preserved contractile reserve at dobutamine test and left ventricular systolic
function improvement after biventricular pacing: Myocardial Viability in Cardiac
Resynchronization Therapy Trial.

L. Chrzanowski1; JD. Kasprzak1; C. Wojciechowska2; K. Wita2; B. Busz-Papiez3;
Z. Gasior2; K. Mizia-Stec2; T. Kukulski2; P. Gosciniak4; W. Sinkiewicz5

1Medical University of Lodz, Lodz, Poland; 2Medical University of Silesia, Katowice,
Poland; 3Pomeranian Medical University, Szczecin, Poland; 4Department of Cardiology,
Szczecin, Poland; 5Nicolaus Copernicus University, Collegium Medicum, Department of
Cardiology, Bydgoszcz, Poland

Purpose: Cardiac Resynchronization Therapy (CRT) has become an advantageous
treatment option in patients (PTS) with systolic heart failure and wide QRS complexes.
The response to CRT, however, varies significantly among individuals, and different pre-
dictors of beneficial outcome have been proposed. This multicentre study sought to
investigate the potential impact of myocardial viability and echocardiographic
dyssynchrony parameters on CRT efficacy.
Methods: 75 PTS with ischemic and non-ischemic left ventricular dysfunction under-
going CRT were included. Dyssynchrony at rest and viability during dobutamine
stress test were assessed by baseline echocardiography prior implantation. The 6
week follow-up echocardiographic data were compared with regard to substantial
increase of LVEF.
Results: Within the total studied population, a significant increase of mean LVEF from
25% to 39% (P , 0,0001) during follow-up was observed in 37 responders (RES). This
subset had also a more pronounced rise of LVEF (6%, P=0.0001) and decrease of Wall
Motion Score Index (0.12, P = 0.02) at baseline dobutamine test as compared to non-
responders (Non-RES). No significant difference of mean lateral-to-septal delay by
tissue Doppler was observed between RES and Non-RES groups (10 ms). However
interventricular dyssynchrony showed timing prolongation of 58 ms among RES in
comparison to 37 ms within Non-RES (P = 0.009).
Conclusions: The results of ViaCRT trial indicate that preserved contractile reserve by
baseline dobutamine test is associated with significant improvement of LV systolic func-
tion at 6 week follow-up. A simple echocardiographic measurement of interventricular
dyssynchrony at baseline reveals more prolonged values in patients with beneficial
response to CRT.

P952
Left ventricular strain by indexed motion mode - normal values according to age
and sex

HE. Moelmen; A. Stoylen; A. Thorstensen; H. Torp; H. Dalen
Norwegian university of science and technology, Trondheim, Norway

Purpose: Longitudinal indices of left ventricular (LV) function have been shown sensi-
tive to detect and quantify LV dysfunction. Mitral annular excursion (MAE) by apical
m-mode is an attractive measure as there is little need of post-processing compared
to more advanced longitudinal LV strain. By indexing MAE (iMAE) by LV length a

measure that corresponds to global strain is obtained. We aimed to establish normal
values for indexed mitral annular excursion according to age and sex.
Methods: 1296 persons (20-89 years) which participated in the HUNT 3 study were
randomised to echocardiography. Participants were eligible for inclusion if they were
free from known heart diseases, diabetes or hypertension. 30 were excluded from
further analyses after detection of moderate to severe pathology during echocardiogra-
phy. The study participants were stratified according to age (,40, 40-59, and ≥60
years) and sex.
Mitral annular excursion (MAE) were measured by m-mode at the base of the lateral,
septal, anterior and inferior wall and indexed according to length of each wall (apical
epicardium to mitral annulus) into iMAE. Presented iMAE and MAE are average of
the four walls.
Results: Feasibility was .99%. Table (below) shows preliminary normal values for
MAE and iMAE according to age and sex from a sub population of 454 participants.
MAE and iMAE was lower with increasing age (p,0.001). iMAE was higher in women
than in men. (Table).
Conclusions: Normal values for indexed mitral annular excursion are presented
according to sex and age. In line with previously publications on other longitudinal
indices of LV function there is a clear reduction by higher age, and some differences
between sexes as well. MAE and iMAE by m-mode are attractive due to the low
demand of post processing.
Abbreviations: LV; left ventricle, MAE; mitral annular excursion

P953
Repeatability of echocardiographic measures of left ventricular function in the
paediatric cardiology out-patient clinic setting

AM. Groves1; G. Nicholson2; L. Lopez2

1Imperial College London, London, United Kingdom; 2Albert Einstein College of
Medicine, New York, United States of America

Purpose: Tissue Doppler imaging(TDI) and speckle tracking(ST) techniques are
increasingly used in the clinical setting despite their uncertain reliability in children.
Our aim was to assess the repeatability of TDI, ST and 2D echo(2DE) assessments
of LV function in children attending cardiology out-patient clinic.
Methods: Scans were performed using a Philips IE33 scanner with S5 probe. LV ejec-
tion fraction (LVEF) was assessed from the apical 4-chamber and basal short axis views
(5/6 area-length). Pulsed wave TDI of interventricular septum(IVS) and LV free
wall(LVFW) and ST analysis were performed from the apical 4-chamber view. Repeat
views were obtained by the same technician during the clinical assessment and ana-
lysed (Philips QLab) blinded to the initial scan data. Scan-rescan repeatability was
assessed using Bland-Altman limits of agreement (LOA) and repeatability index
(LOA/mean) to compare different techniques.
Results: 20 children median(range) 15(7-19) years having a routine echo for hyperten-
sion(n=7), cardiomyopathy(n=7) or sickle cell disease(n=6) were studied. Number of
subjects, population means, and repeatability measures are given in the table.
Conclusions: TDI assessments of LV longitudinal motion appear to have superior
scan-rescan repeatability to traditional ejection fraction measures in the paediatric
population. Speckle tracking measures of LV function appear to be less repeatable,
but may still have utility due to the additional functional analysis available.

NWO+ NWO- p

Strain, % 19.5+2.0 21.8+1.7 0.001
Sm, cm/s 6.3+1.4 7.3+1.3 0.001
Em, cm/s 8.3+2.0 10.2+1.7 0.001
E/e’ 8.8+1.5 7.2+1.2 0.001
cIB, dB -17.6+4.4 -23.0+5.1 0.001
PICP, mcg/L 150+35 125+47 0.001
CRP, mg/L 4.0+4.2 1.0+0.5 0.001
IL-18, ng/L 292+132 258+96 NS
AFD, % 31.1+3.9 20.7+6.1 0.001

Parameter Number
Studied

Population
Mean

Limits of
Agreement

Repeatability
Index

Ejection Fraction 14 58.9% 9.1% 15.5%
S’ (IVS) 11 7.58 cm/sec 0.43 cm/sec 5.8%
E’ (IVS) 11 10.3 cm/sec 0.68 cm/sec 6.6%
A’ (IVS) 11 5.30 cm/sec 1.09 cm/sec 20.7%
S’ (LVFW) 10 9.65 cm/sec 1.51 cm/sec 15.7%
E’ (LVFW) 10 16.1 cm/sec 1.90 cm/sec 11.8%
A’ (LVFW) 10 4.63 cm/sec 1.52 cm/sec 33.0%
Longitudinal Strain 14 -14.0% 3.27% 23.3%
Longitudinal Systolic
Strain Rate

14 -0.76/sec 0.17/sec 22.8%

Longitudinal Early
Diastolic Strain Rate

14 1.32/sec 0.43/sec 32.3%

Longitudinal Late
Diastolic Strain Rate

14 0.43/sec 0.35/sec 80.9%

Repeatability of assessments of LV function in 20 children.

Mean (SD) MAE and iMAE by sex and age

MAE,
women

MAE, men iMAE,
women

iMAE,
men

P sex (MAE/
iMAE)

All, N(W/M); 240/214 15.8 (2.4) 15.8 (2.2) 16.9 (2.3) 15.6 (1.9) 0.3 / ,0.01
,40 y, N(W/M)=83/47 16.9 (2.1) 17.4 (2.0) 17.7 (2.2) 16.5 (1.9) 0.17 / ,0.01
40-59 y, N(W/M)=124/
102

15.7 (2.2) 15.7 (2.0) 16.9 (2.1) 15.5 (1.9) 0.9 / ,0.001

.60 y, N(W/M)=33/65 13.3 (2.2) 14.8 (1.9) 14.7 (1.9) 15.2 (1.7) ,0.01 / 0.17
P (Age effect) ,0.001 ,0.001 ,0.001 ,0.001

y; years, W; women, M; men, MAE; mitral annular excursion;iMAE; indexed MAE.
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P954
Effect of mild-to-moderate pulmonary hypertension on LV apical torsion

C-W. Goh; HS. Ahn; YS. Byun; JH. Kim; JH. Park; JA. Lee; JM. Park; BO. Kim; KJ. Rhee
Inje University, Seoul, Korea, Republic of

Purpose: Left ventricular torsion is known to be decreased in severe pulmonary hyper-
tension. Apical rotation is affected by LV preload and geometry. We evaluated LV
torsion in mild-to-moderate pulmonary hypertension with normal LV EF and geometry.
Methods: Thirteen mild-to-moderate pulmonary hypertension(PAH) patients and age-
matched control subjects(CON) underwent echocardiogram. Echocardiograms were
digitally stored and analysed offline. LV torsion was calculated as the maximal differ-
ence between the apical and basal rotation curves during systole. Mural torsion was
calculation as the difference between the subendocardial and epicardial rotation.
Results: Peak pulmonary artery pressure was 34.4+4.1mmHg in PAH group. LV ejec-
tion fraction was not different in two groups (63.5+8.2 vs. 67.0+3.7, p=0.18). LV
torsion was decreased in PAH group than CON (6.4+2.5 vs. 8.3+1.9, p=0.04).
Basal rotation was preserved (-2.8+1.8 vs. -3.1+1.4, p=0.65) but apical rotation
was significantly decreased (3.5+1.6 vs. 5.2+1.9, p=0.03) in PAH. Basal and
apical mural torsions were not different in two groups.
Conclusion: In mild-to-moderated pulmonary hypertension, LV torsion was decreased.
Decreased apical rotation is contributing to decreased LV torsion even in normal LV
geometry.

P955
N-terminal Pro B type natriuretic peptide and Tei-index predict postoperative
left ventricular function and in-hospital events in patients with chronic severe
mitral or aortic regurgitation

KH. Kim; JC. Park; HJ. Yoon; YJ. Hong; HY. Park; JH. Kim; YK. Ahn; MH. Jeong;
JG. Cho; JC. Kang
Chonnam National University Hospital, Gwangju, Korea, Republic of

Background: Left ventricular (LV) function can be masked in patients with chronic LV
volume overload. We evaluate the usefulness of N-terminal pro B type natriuretic
peptide (NT-pro BNP) and Tei-index in predicting postoperative LV function and
in-hospital events (IHE) in patients with chronic severe mitral or aortic regurgitation
(MR or AR).
Methods: Fifty six patients (55.6+15.2 years old, 32 females, 38 MR) with severe MR
or AR who underwent valve surgery were enrolled. Postoperative LV ejection fraction,
the duration for hospital stay, and IHE were analyzed.
Results: At baseline, the level of NT-pro BNP was 1304.4+1967.4 pg/ml, LV ejection
fraction (EF) was 57.9+15.5 %, and Tei-index was 0.52+0.13. NT-pro BNP was signifi-
cantly correlated with Tei-index (r=0.46), but not with LVEF (r=-0.28). LVEF and
Tei-index following valve surgery were 54.7+11.1 % and 0.65+0.19. Tei-index was sig-
nificantly increased following valve surgery (0.52+0.13 to 0.65+0.19, p , 0.001).
NT-pro BNP was significantly correlated with postoperative LVEF (r=-0.48) and
Tei-index (r=0.61). Baseline Tei-index was also significantly correlated with postopera-
tive LVEF (r=-0.67) and Tei-index (r=0.72). Only the level of NT-pro BNP was signifi-
cantly associated with IHE (827.7+1644.7 vs. 2925.2+2291.5 pg/ml, p= 0.03). The
duration of in-hospital stay was significantly correlated with NT-pro BNP (r=0.74), post-
operative LVEF (r=-0.45), and postoperative Tei-index (r=0.43).
Conclusion: NT-pro BNP and Tei-index before valve surgery could predict postopera-
tive LV function and IHE in patients with chronic severe MR or AR. Therefore, the mea-
surementof NT-pro BNP and Tei-index before valve surgery would be very useful for the
post-operative risk stratification.

P956
A novel 3D echocardiographic model explains the different RV remodelling in
different groups of pulmonary hypertensive patients: reconstruction with
mathematical software

J. Grapsa1; D. Dawson1; K. Karfopoulos2; G. Jakaj1; PP. Punjabi1; P. Nihoyannopoulos1

1Hammersmith Hospital, London, United Kingdom; 2Department of Bioengineering,
National Technical University of Athens, Athens, Greece

Purpose: Using a novel 3D echocardiographic model, we examined the relationship
between different right ventricular (RV) remodeling, based on the tricuspid leaflet
excursion.
Methods: Sixty-two patients with pulmonary arterial hypertension (PAH) (45 women,
mean age 42.8 + 12.5 years), 60 patients with pulmonary hypertension, secondary
to severe degenerative mitral regurgitation (DMR) (26 women, mean age 52.6 + 19

years) and 55 healthy subjects (H) (34 women, mean age 41.8 + 9.2 years) were
examined with 3D echocardiography. A full volume acquisition for volumes and a tri-
cuspid zoom view were obtained, with Vivid 7 (GE). The geometrical excursion of
the tricuspid leaflets was assessed with the calculation of the leaflets angulation
towards the tricuspid annulus in end-diastole and end-systole (Tomtec, Echopac) RV
end-diastolic (EDV) and end-systolic (ESV) volumes, ejection fraction (RV-EF) were
measured with the method of disk summation. Matlab bioengineering software was
employed for the equation which connects the tricuspid angles between PAH and
DMR groups.
Results: Overall, RV diastolic volumes (ml) were greater and RV EF (%) lower in PAH
compared to DMR group (189.5 + 49.2 ml vs. 110.2, p,0.001) and (32.5% vs. 67.8%,
p,0.001) respectively. Amongst the two pulmonary hypertension groups, the tricuspid
valve mobility was most restricted in the PAH group, and least restricted in the DMR
group. The tenting volume (Tvol) was greater in PAH than in the DMR group
(p,0.01). Most PAH patients (54.6%) had at least moderate tricuspid regurgitation.
Conversely, MR patients (85%) only had mild tricuspid regurgitation. There was no cor-
relation between RV systolic pressures and RV EF or Tvol.
Matlab reconstruction for the tricuspid angulation demonstrated the equation which
connects the tricuspid leaflet angulation for each disease. It seems that RV dilates
towards the anteroposterior direction in an symmetrical way.
Conclusions: RV remodeling is different in PAH, DMR and normal subjects, as demon-
strated with 3D echocardiography. There is an equation which explains the RV antero-
posterior dilatation in PAH and DMR groups.

P957
Right ventricular dysfunction recovers after lung transplantation in pulmonary
hypertension.

C. Ruisanchez Villar; P. Lerena Saenz; F. Gonzalez Vilchez; C. Gonzalez Fernandez;
F. Zurbano Goni; JM. Cifrian Martinez; R. Mons Lera; J. Ruano Calvo; R. Martin Duran;
JA. Vazquez De Prada Tiffe
University Hospital Marques de Valdecilla, Santander, Spain

Objectives: This study sought to determine the effects of lung transplantation (LTx) on
right ventricular (RV) morphology and function in patients with pulmonary hypertension
(PH).
Methods: 17 of 32 lung transplant recipients performed in 2009 in our center were
identified as manifesting significant pulmonary hypertension (defined as pulmonary
artery systolic pressure-PASP≥ 50 mmHg) before lung transplantation. Mean age
was 54+7 years, and 53 % were men. Most common aetiologies were chronic obstruc-
tive pulmonary disease (47%) and pulmonary fibrosis (35 %). PASP before transplan-
tation was 70+21 mmHg. Echocardiographic variables were evaluated before and 3
months after LTx. We analyzed RV functional (Tei index, tricuspid annular systolic
excursion-TAPSE) and remodelling parameters (RV diastolic diameter, RV outflow
tract-RVOT-diameter and systolic and diastolic eccentricity indexes), as well as right
atrium (RA) volume.
Results: Right ventricular functional and remodelling parameters markedly improved
after lung transplantation. RV and RVOT diastolic diameter decreased (39+6 vs.
30+2,3 mm y 34+4 vs. 28+1,5 mm respectively; both p,0,05). RA volume
decreased from 62+36 to 34+14 ml; p=0,008. Diastolic and systolic excentricity
indexes were also reduced after LTx (1,35+0,3 vs.1,06+0,2 y 1,6+0,4
vs.1,05+0,24 respectively; p ,0,05). Tei index improved (0,55+0,16 vs. 0,28+0,08;
p=0,012). We also found a significant increased in TAPSE (17+2,2 vs. 21+3,4 mm;
p=0,012).
Conclusion: Right ventricular function and remodelling recovers early after lung trans-
plantation, even in patients with severe preoperative RV dysfunction.

P958
Relation between right ventricular systolic function and right ventricular outflow
tract pressure gradient in children after tetralogy of fallot correction.

R. Pietrzak; B. Werner
Medical University of Warsaw, Department of Pediatric Cardiology and General
Pediatrics, Warsaw, Poland

Purpose: The aim of this study was to determine the relation between right ventricular
systolic function and residual right ventricular outflow tract pressure gradient
(RVOTPG) in children after tetralogy of Fallot (TOF) correction.
Methods: 67 patients aged 6-18 years after TOF surgical repair, were examined. During
first assessment (FA), history regarding time since surgical repair and an echocardio-
graphy with measurement of RVOTPG were performed. After 5 years since FA, during
second assessment (SA), RVOTPG, tricuspid annular plane systolic excursion (TAPSE)
and pulsed tissue Doppler peak velocity of the tricuspid annulus motion (S’) were
measured by echocardiography. RVOTPG was determined as a significant when was
higher than 35 mmHg. We compared the RVOTPGs during FA and SA. Decrease of
RVOTPG by 10 mmHg and RVOTPG below 35 mmHg was estimated as a significant.
Statistical analysis using Pearson’s correlation and Mann Whitney test were done.
Results: During FA the time since surgical repair (TSSR) was at least 5 years, mean
value 9,1 years+3,9. RVOTPG was 28,3mm Hg+15,1. Significant RVOTPG was
measured in 27 patients, mean value 44,3 mmHg+10,5. Negative correlation
between RVOTPG and TSSR (r=0,44,p,0,001) was detected.
During SA mean RVOTPG was 22,9 mmHg+14,3; mean S’ was 8,22 cm/s+1,9 and
mean value of TAPSE was 14,63+2,34. From among patients with significant
RVOTPG measured during FA, in 13 RVOTPG was consistently significant, mean

PAH(n=13, female 9) CON(n=13, female 10) p value

age(years) 74.2 + 7.0 67.2 + 11.4 0.07
LV EF(%) 63.5 + 8.2 67.0 + 3.7 0.18
Peak PAP 34.4 + 4.1 22.5 +6.3 ,0.001
LV torsion 6.4 + 2.5 8.3 + 1.9 0.04
Basal torsion -2.8 +1.8 -3.1 +1.4 0.65
Apical torsion 3.6 + 1.6 5.2 + 1.9 0.03
Mural torsion(base) -1.6 +1.6 -1.4 +2.0 0.80
Mural torsion(apex) 2.4 + 2.4 2.1 + 1.2 0.72

peak PAP; peak pulmonary artery pressure, estimated.
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value 45,4 mmHg+15,1, and in 14 RVOTPG decreased significantly up to mean value
of 21,5 mmHg+6,2. In patients with consistently significant RVOTPG compared to
patients with decreased RVOTPG, the mean value of S’ was higher: 9,9cm/s+1,6 vs
6,5cm/s+0,8,p,0,05 and mean value of TAPSE was 15,4mm+1,9 vs
13,9mm+1,0,p=0,99.
Conclusions:
1. In children after tetralogy of Fallot correction, pressure gradient between right ventri-
cle and pulmonary artery decreases with time since surgical repair.
2. During follow up, regional right ventricular systolic function expressed as the pulsed
tissue Doppler peak velocity of the tricuspid annulus motion (S’) is worse in children
with decreasing of right ventricular outflow tract pressure gradient than in patients
with constant right ventricular outflow tract pressure gradient after tetralogy of Fallot
correction.
3. Pulsed tissue Doppler peak velocity of the tricuspid annulus motion is more sensitive
indicator of regional right ventricular systolic function than tricuspid annular plane sys-
tolic excursion in children after tetralogy of Fallot repair.

P959
Assessment of right ventricular mechanics during physiological exercise in
healthy individuals: a 2D speckle imaging study.

D. Voillot; O. Huttin; PY. Zinzius; J. Schwartz; JM. Sellal; S. Lemoine; C. Christophe;
B. Popovic; Y. Juilliere; C. Selton-Suty
University Hospital, Institut Lorrain du Coeur et des Vaisseaux, Nancy, France

Background: 2D speckle imaging (2DSI) is a useful tool to evaluate right ventricular
(RV) function
Aim of the study: To determine RV mechanics at rest and during exercise in healthy
subjects using 2DSI and parameters of RV function.
Methods: 30 male healthy volunteers (24+2 yrs) underwent an intensive treadmill
stress echocardiogram (GE Vivid E9). We stored apical 4C and 2C RV views at high
frame rates and recorded PW DTI of the RV free wall at baseline, at 50%, 60% and
70% of theoretical maximum heart rate (TMHR) and during recovery. We measured
TAPSE (mm), RV fractional area change (RV FAC, %), S maximal velocity (S max,
cm/s) and RV strain (1, %) values in the basal (bas), median (med) and apical (ap)
segment of the lateral (lat) and inferior (inf) RV walls at each exercise level. We aver-
aged lat values for the calculation of lat 1, inf values for inf 1, and all 6 values for
global RV strain. We compared values at different levels of exercise.
Results: 1 measurements could be performed in all pts until 60% of the TMHR and in
27 pts at 70%. During exercise, RV FAC, TAPSE and S progressively increased while all
strain values progressively decreased.
Conclusion: Despite an increase in all classical parameters of RV function, RV longi-
tudinal strain progressively decreases during exercise in normal pts. Inotropic
response of the infundibulum to sympathetic activation was shown to be greater
than that of the inflow tract. As circumferential fibers predominate in the infundibulum
and longitudinal in the inflow tract, predominant circumferential over longitudinal free
wall contraction could represent an adaptive response to the increased preload
induced by exercise, thereby explaining the relative decrease in longitudinal strain.
Further studies allowing measurement of and showing an increase in RV circumferen-
tial strain during exercise should validate this hypothesis.

ASSESSMENT OF DIASTOLIC FUNCTION

P960
Usefulness of three-dimensional speckle tracing strain to detect the site of
prolonged post-ischemic left ventricular diastolic stunning following coronary
vasospasm

K. Ishii1; A. Furukawa1; T. Nagai1; K. Kataoka1; Y. Seino1; K. Shimada2; J. Yoshikawa2

1Kansai Electric Power Hospital, Osaka, Japan; 2Nishinomiya Watanabe, Cardiovascular
Center, Nishinomiya, Japan

Background: Impaired or stunned regional left ventricular (LV) diastolic function could
occur after transient severe myocardial ischemia associated with coronary vasospasm
(CV). Three-dimensional speckle tracking imaging (3D-SI) has been recently devel-
oped to quantify LV stain using complete pyramidal datasets. We investigated
whether impaired regional LV relaxation could actually be diagnosed using 3D-SI
and how long the regional diastolic dysfunction persists after CV.
Method: Thirty-eight consecutive patients (26 men, 60 + 9 years) with variant angina
were studied. In all patients, coronary artery spasm was angiographically demon-
strated in ≥1 major coronary artery during angina provoked by intracoronary injection
of acetylcholine. The 3D-SI was obtained by using an ultrasound system (ARTIDA,

Toshiba Medical Systems) with PST-25SX probe. The 3D-SI software automatically
divided the LV into 16 segments and generated corresponding time-strain curves
from each segment. The end systolic values of radial strain at the closure of aortic
valve (A) and at the one-third point of diastole duration (B) were measured. 3D-SI dias-
tolic index (3D-SIDI) was defined as (A-B)/A ×100% to assess the regional LV active
relaxation. Three major coronary perfusion territories were assigned as :1) the mid-
anteroseptal segment to the left anterior descending coronary artery; 2) the mid-
lateral segment to the left circumflex branch; and 3) the mid-inferior segment to the
right coronary artery. The mean 3D-SIDI in 30 control subjects was 84 + 6%, 86 +
8%, 83 + 7% in the anteroseptal, lateral, and inferior segments, respectively. The
first 3D-SI study was performed within 1 week before coronary angiography (CAG),
and the second study was performed approximately 24 hours after CAG. Study
patients were treated with calcium entry blockers and nitroglycerin throughout the
study period. The 3D-SI study was then repeated 1, 2, and 4 weeks after CAG.
Results: The mean 3D-SIDI was -14.3 + 15.8% in the 45 territories perfused by the
coronary arteries with spasm, similar to that noted before CAG (-10.6 + 12.9%).
In study patients, the 3D-SIDI of the 38 territories perfused by the coronary arteries
with spasm significantly increased 21.7 + 11.5%, 48 + 18.6%, and 80 + 8.7% (p
, 0.05) during repeated 3D-SI study. The index had no improvement in the 7 patients
who experienced recurrent angina despite treatment.
Conclusion: Echocardiographic evaluation of regional myocardial wall motion by
3D-SI is a useful method for detecting prolonged post-ischemic diastolic stunning
and for identifying the angina-provoking vessel in patients with CV.

P961
Evaluation of left ventricular diastolic reserve in hypertensive patients using
stress echocardiography

AI. Tekkesin1; O. Yildirimturk2; Y. Tayyareci2; S. Yurdakul2; S. Aytekin2

1Istanbul Bilim University Medical Faculty, Department of Cardiology, Istanbul, Turkey;
2Florence Nightingale Hospital, Istanbul, Turkey

Purpose: To evaluate diastolic function parameters in hypertensive patients, to deter-
mine changes of these parameters after exercise, and the diastolic parameters
before and after exercise comparison with effort capacity.
Method: Fifty hypertensive patients (mean age 51.0+8.96, 58%men) were included in
the study. Patients who have diabetes mellitus, abnormal sinus rhythm, coronary artery
disease, moderate-to severe valvular regurgitation/stenosis, prosthetic valve and renal
failure were excluded from the study. After the evaluation of patients echocardiography
in rest, diastolic function parameters were measured after exercise and compared with
the results in rest.
Results: Early diastolic flow velocity (E) was significantly higher after exercise com-
pared to rest (0.76+0.11 m/s vs 0.91+0.14 m/s, p,0.0001), whereas there was no
statistically significant differences between late diastolic flow velocities (A)
(0.75+0.14 m/s vs 0.75+0.18 m/s, p=0.77). Mitral diastolic flow E/A ratio was
found significantly increased with exercise (0.99+0.34 vs 1.34+0.55,p,0.0001).
There was a significant relationship between Borg index and E/e’ values which was
measured in rest (r=0.285, p=0.001). Similarly, significant correlation was found
between E/e’ ratio after exercise (r=0.372, p=0.001)(Figure-1).
Conclusion: The ratio of early diastolic transmitral velocity to early diastolic tissue vel-
ocity correlates with dyspnea index in hypertensive patients. Diastolic stress test is an
easy test to apply in clinical practice and helps the physician to explain the dyspnea in
hypertensive patients who have normal or slightly diastolic dysfunction.

P962
The relationship of carotid arterial stiffness to left ventricular diastolic
dysfunction in untreated hypertension

JJ. Jaroch1; K. Loboz-Grudzien2; ZB. Bociaga1; AK. Kowalska1; EK. Kruszynska1;
MW. Wilczynska3; KD. Dudek4

1T. Marciniak Hospital - Department of Cardiology, Wroclaw, Poland; 2Wroclaw Medical
University, Wroclaw, Poland; 3Endocrinologic-Diabetic Centre, Wroclaw, Poland;
4Institute of Machines Design & Operation Technical, University of Wroclaw, Wroclaw,
Poland

Background: The interest in the role of arterial stiffness (a.s.) in left ventricular (LV)
diastolic dysfunction (d.d.) pathomechanism has been growing recently. The aim of
the study was to examine the relationship between local carotid a.s. parameters
assessed by new ultrasonic high-resolution echo-tracking method (eT) and LV diastolic
function indices in patients with untreated hypertension (H).
Methods: The study group consisted of 173 subjects, 78 M and 95 F, 113 with
untreated H, mean age 55,7+ 10,4 years, and 60 age matched controls. From 2D

Baseline 60 % TMHR 70 % TMHR p1 value p2 value

RV FAC 46.21+6.84 53.29+7.72 57.63+9.27 ,0.0001 ,0.0001
TAPSE 24.18+3.97 29.71+5.07 31.06+5.08 ,0.0001 ,0.0001
S Max 15.59+2.49 21.21+2.98 23.00+2.70 ,0.0001 ,0.0001
Global RV 1 -28.17+3.45 -26.19+3.67 -23.96+3.27 0.043 ,0.0001
Lat 1 -30.35+3.75 -28.04+3.30 -25.37+4.18 0.033 0.001
Inf 1 -25.98+4.17 -24.8+5.20 -22.68+3.65 ns 0.005

p1=Baseline/60%, p2=Baseline/70%.

Figure-1
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Echo, conventional and Tissue Doppler echocardiography LV systolic and diastolic
function and LVH indices were assessed. Hypertensives were divided into two
groups: with diastolic dysfunction (H d.d.+: with relaxation abnormalities, n=55 and
with pseudonormalization pattern, n=12) and without diastolic dysfunction (H d.d-,
n=46). From carotid arteries ultrasound - intima media thickness (IMT) and eT a.s.para-
meters were evaluated: b- beta, Ep - epsilon, AC- arterial compliance, PWV b

-one-point pulse wave velocity and AI - augmentation index as well.
Results: The linear regression analysis revealed the significant correlations between
a.s. indices and diastolic function parameters in the study groups: E/A correlated to
Ep, b, AC and PWV b (r = -0.30, r = -0.25, r = 0.26, r = -0.30 respectively, P ,

0.05); e’ correlated to Ep, b and PWV b (r = -0.22, r = -0.26, r = -0.25 respectively,
P , 0.05); e’/a’ was correlated with b and PWV b (r = -0.28, r = -0.28 respectively,
P , 0.05). Hypertensives with d.d.+ did not present echocardiographic LVH. Univari-
able analysis revealed the following significant variables in determining of LV d.d.: b .

9.2 (OR 2.65, P = 0.026), Ep . 118 kPa (OR 3.53, P = 0.040), PWV b .6,2 m/s (OR
3.92, P = 0.002), AI . 7.8 (OR 2.62, P = 0.049), age .54 (OR 4.76, P , 0.001), dia-
betes presence (OR 2.78, P = 0.013), IMT . 0.51 mm (OR 4.49, P , 0.001), diastolic
blood pressure ,70 mmHg (OR 3.38, P = 0.047), pulse pressure . 64 (OR 2,90, P =
0.031) and ejection fraction ,76 (OR 3.38, P = 0.019). However at multivariate analysis
only: age (OR = 2.43, P = 0.073), IMT (OR = 4.56, P = 0.002) and PWV b (OR = 2.18;
P = 0.091) were independently associated with d.d. occurrence.
Conclusion: Early carotid arteries structural and functional abnormalities are associ-
ated with LV early diastolic dysfunction in untreated middle-aged hypertensives. This
relationship may precede LVH development in H and support the hypothesis of contri-
bution of arterial stiffness to LV diastolic dysfunction pathomechanism.

ISCHEMIC HEART DISEASE

P963
Analysis of strain rate profile detects segmental systolic and diastolic left
ventricular wall dysfunction starting from 50% coronary artery stenosis

R. Kakihara1; C. Naruse1; H. Hironaka1; T. Tsuzuku2

1Kakihara Clinic, Department of Cardiology, Toyohashi, Japan; 2Kakihara Clinic,
Echocardiography Laboratory, Toyohashi, Japan

Purpose: We reported diastolic segmental left ventricular (LV) wall dysfunction starts
from 50% coronary artery stenosis (CAS) last year. Since myocardial ischemia (MI) is
said to start from 75% CAS, we tested a pig study to confirm if 50% CAS causes MI.
The results showed that 50% CAS decreased both coronary artery flow
(25.1+6.7%)(p,0.001) and segmental myocardial tissue O2 pressure
(38.2+9.8%)(p,0.001). Systolic segmental LV wall function was evaluated using a
strain rate (SR) function (see Table 1]). With this function, systolic segmental function
decreases as Z increases. The Z values were -0.59+2.6 in normal pigs and
1.96+1.05 in 50% CAS pigs (p,0.0001). Based on these results, we studied the
effect of 50% CAS on both systolic and diastolic segmental LV wall functions in clinical
patients.
Methods: Patients (n=86) who showed single CAS lesion on the same coronary artery
by coronary angiography and agreed informed consents were enrolled in this study. Z
values, peak E values and peak E/E time values (see Table 2]) were measured in each
4 CAS group [See Table].
Results: [See Table] By SR analysis, systolic and diastolic segmental LV wall dysfunc-
tions started from 50% CAS.
Conclusion: In contrast to conventional wisdom, systolic and diastolic segmental LV
wall dysfunctions are suggested to start from 50% CAS. The clinical significance of
50% CAS should be reconsidered.

P964
3D strain parameters are highly accurate in identifying global left ventricular
systolic dysfunction in ischemic heart disease

U. Cucchini1; D. Muraru1; LP. Badano1; E. Solda’1; MF. Tuveri2; O. Al Nono1; C. Sarais1;
S. Iliceto1

1University of Padua, Department of Cardiac, Thoracic and Vascular Sciences, Padua,
Italy; 2University of Cagliari, Cardiology Clinic, Cagliari, Italy

Background: Although being considered a robust measure of left ventricular (LV) sys-
tolic function, global longitudinal 2D strain (LS) had weak correlations with LVEF in
ischemic heart disease. We studied the relationship of 3D strain parameters with 3D
LVEF and their predictive value for identifying LV dysfunction (i.e. LVEF,55%).
Methods and results: 40 pts with documented coronary artery disease (age 60+14,
31 men, 3D LVEF=50+13%, range 19-69%) underwent 3D echo with Vivid E9 (GE,
Horten, N). Global peak values of LS, circumferential (CS), radial (RS) and area
strain (AS) were computed with EchoPac BT 11 in 38 pts (23 had LVEF ,55%). All
3D strains were closely correlated with EF (r=-0.88 for AS, r=-0.86 for LS, CS,
r=0.86 for RS, p,0.001 for all). All strains had an excellent accuracy to identify a
LVEF ,55% (Table 1, Figure 1).
Conclusions: In ischemic pts with wide range of LVEF, all 3D strain indexes showed a
close correlation with LVEF and a good predictive power to identify LV dysfunction.
Global CS had the best discriminative power to identify a 3D LVEF,55%. These find-
ings probably reflect the ability of 3D speckle-tracking to fully capture the complex LV
deformation in ischemic heart disease.

P965
Longitudinal global peak systolic strain - a reliable predictor of survival in
patients with ST-elevation acute myocardial infarction

L. Santos; N. Cortez-Dias; S. Ribeiro; S. Goncalves; C. Jorge; P. Carrilho-Ferreira;
D. Silva; J. Silva-Marques; MG. Lopes; AN. Diogo
Lisbon North Hospital - Hospital de Santa Maria, Lisbon, Portugal

Background: ST-elevation myocardial infarction (STEMI) still has a significant morbid-
ity and mortality. Consequently it is crucial to identify biological parameters that may
help in the risk stratification of these patients. Longitudinal global peak systolic strain
obtained by speckle-tracking has been associated with the amount of myocardial
necrosis; therefore it may have an important predictive value in this setting.
Aim: to evaluate the predictive value of longitudinal global peak systolic strain in
STEMI.
Methods: Eighty nine consecutive (63+13 years; 74% males) patients (pts) with first-
ever ST-elevation myocardial infarction (STEMI) treated by primary angioplasty were
studied. All pts underwent standard echo Doppler and 2DSE within 72 hours after
admission. In post-processing, longitudinal global peak systolic strain was measured.
In the follow-up of these patients, cases of death or re-infartion were registered. The
prognostic accuracy was assessed for the composite endpoint of death or re-infartion
with the Kaplan-Meier curve. The threshold value was determined by the Receiver
Operator Curve (ROC).
Results: The image quality was adequate to evaluate the longitudinal global peak sys-
tolic strain in 81 pts (91%). The mean ejection fraction was 54+11% and the mean

Segmental LV Wall Function in CAS

CAS & groups (gr) ≤ 25%
(gr25)

50% (gr50) 75% (gr75) 90% ≤ (gr90)

Numer of coronary
arteries

94 91 26 43

LV segmental systolic function
Z values -1.7+1.41 -0.38+1.86 1.49+0.75 3.07+1.61
p value p , 0.001 p , 0.001 p , 0.001
LV segmental diastolic function
Peak E values 1.75+0.46 1.34+0.61 1.13+0.34 0.21+0.48
p value p , 0.05 p , 0.001 p , 0.001
Peak E/E time
values

17.23+5.12 10.11+4.57 7.28+2.26 6.67+1.86

p value p , 0.01 p ,0.001 p , 0.001
unpaired t-test

1] SR function Z=4.91+1.02×(100msec SR value)+1.23×(200msec SR value)20.46×(
minimum SR value)+4.83×(mean SR value) (R. Kakihara, T. Suzuki. Therapeutic Research
2009; 30: 1971-1961). 2] t time = time from aortic valve closure time to peak E time. Systolic
and diastolic segmental LV wall dysfunctions start from 50% CAS, not from 75% CAS.

Parameter AUC 95%CI Optimal cut-off (%) Sensitivity (%) Specificity (%)

LS 0.90* 0.81-0.99 -14.5 89 70
CS 0.94* 0.87-1.00 -13.5 89 80
RS 0.91* 0.82-0.99 32 72 95
AS 0.92* 0.84-1.00 -26.5 94 70
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longitudinal global peak systolic strain -13,7+4,2%. In the follow-up period (19+6
months) 4 pts died (5%), 6 pts had re-infarction (9%) and the endpoint death and
re-infarction occurred in 9 cases (13%). The pts who showed worse outcome had a sig-
nificantly lower longitudinal global peak systolic strain in the initial evaluation
(-10,9+2,9% vs -14,2+4,2%; p=0,018). The accuracy of longitudinal global peak sys-
tolic strain as a predictor parameter was moderate (ROC: 0,75; IC95% 0,62-0,88;
p=0,018) with a sensitivity of 67% and a specificity of 69%. Pts with longitudinal
global peak systolic strain less negative than -15% had a significant higher risk of
death or re-infarction (21,4% vs 0%; Odds ratio: 1,27 IC95% 1,09-1,49; p=0,009).
Conclusion: STEMI patients with impaired longitudinal global peak systolic strain (,

-15%) had a higher risk of death or re-infarction at follow up. The analysis of myocardial
deformation with speckle-tracking demonstrated prognostic value in the assessment of
pts with STEMI,
Figura. Survival curve of pts with STEMI and longitudinal global peak systolic strain

P966
Clinical application of speckle tracking echocardiography for assessing of
infarct size early after reperfusion in patients with acute myocardial infarction

K. Hristova; D. Vassilev; P. Pavlov; TZ. Katova; I. Simova; V. Kostova
National Heart Hospital, Sofia, Bulgaria

Aims: To investigate the ability of speckle tracking echocardiography (STE),using
vector velocity imaging technique (VVI) to determinate the infarct size 24 hours after
early primary percutaneous coronary angioplasty(PCI)in patients with acute myocardial
infarction (AMI). The results were compared with intracoronary electrocardiography
records (i.c. ECG), as a sensitive method for ischemia detection.Methods:20 normal
volunteers (mean age 31y+5) and 30 patients (mean age 63+13) with AMI in the
first 24 hours after PCI, were enrolled in this study.Standard echocardiography was per-
formed and gray scale (frame rate- 65+7 frames/s)images were acquired in apical 4-,
2- and 3-chamber view and in short axis view at basal, middle and apical levels.The
strain curves(1LL, 1CC, 1RR)were extracted and derived using comersial VVI software(-
Syngo) in 18 segments LV model in infarct,perinfarct and remote regions.The i.c. ECG
was performed during PCI, placing the coronary guidewire tip in all branches .1.5mm,
making a “map” of residual ischemic region expressed in same 18segment model.
ST-segment resolution less than 70% on icECG was accepted as a marker of necrosis.
Results: After infarct, adverse remodeling (progressive increase in LV size, mass and
reduced EF) was found. The radial and circumferential strain decreased in the infarct,
perinfarct and remote regions acutely (Tabl.1) in comparison with controls. The
reduction was lower for all types of strain (1LL, 1CC, 1RR). Longitudinal strain only
was significantly decreased in infarct regions. There was a significant correlation
between the infarct size (31,1+3,4%) and longitudinal strain (r=-0.49,p, 0.01),
radial strain (r=-0.37,p,0,01) and circumferential strain(r=-0.39,p, 0.05) Conclusion:
STE enables quantification of regional myocardial function in patients with AMI. The
longitudinal strain measured early after reperfusion may predict infarct size and LV
remodeling. The radial and circumferential strain in perinfarct and remote regions
early after AMI may contribute to adverse left ventricular remodeling and progression
to ischemic cardiomyopathy.

P967
Three-month ranolazine therapy improves global longitudinal strain in STEMI
patients after primary percutaneous coronary angioplasty

R. Esposito; A. Santoro; V. Schiano Lomoriello; R. Raia; D. De Palma; E. Dores;
G. De Simone; M. Galderisi
University Hospital Federico II, Naples, Italy

Purpose: To evaluate the effects of ranolazine (RN), a novel anti-ischemic drug influen-
cing intracellular sodium and calcium concentrations, on global left ventricular (LV)
longitudinal function in patients referring for primary percutaneous coronary angio-
plasty (PTCA) after ST segment elevation myocardial infarction (STEMI).
Methods: After primary PTCA following STEMI, 29 patients treated by RN (500 mg
bid) + standard anti-ischemic therapy were compared to 30 controls (C) treated by
only standard anti-ischemic therapy, according to a single-blind design. At baseline
and after therapy, the patients underwent a complete echo-Doppler examination includ-
ing pulsed Tissue Doppler of mitral annulus. Automated function Imaging (AFI), a soft-
ware which utilizes Speckle Tracking Echocardiography (STE) principles by simple
recording of 2-D imaging (. 40 fps), was also performed. Peak longitudinal regional
strain was measured at the 18 LV segments obtained in the 3 apical views and
global longitudinal strain (GLS) calculated as the average of measurements.
Results: At baseline, ejection fraction and GLS were similar between the 2 groups.
After therapy heart rate, systolic and diastolic blood pressure did not differ significantly
between the 2 groups. Ejection fraction improved significantly in both RN (from 51 +
9% to 53 + 8%, p,0.02) and C (from 52 + 10% to 55 + 9%, p,0.02), without sig-
nificant percent change between the 2 groups. Also GLS was improved by both the
treatments (from -14.5 + 5% to -17 + 8% in RN, p,0.01; from -14.4 + 4% to -16

+ 5% in C, p,0.02). The percent increase of GLS was greater in RN (18%) than in
C group (12%) (p,0.02). The percent reduction of E/e’ ratio, as an estimate of
degree in LV filling pressure, was greater in RN than in C (p,0.01). A negative relation
was found between percent increase of GLS and percent reduction of E/e’ ratio in RN
group (r = -0.45, p,0.01) but not in C (r = -0.10, NS).
Conclusions: Three month ranolazine therapy significantly improves LV global longi-
tudinal function and filling pressure in STEMI patients after PTCA. The negative associ-
ation found between changes of global longitudinal function and filling pressure degree
highlights indirectly the mechanisms of this drug, able to improve myocardial perfusion
of subendocardial fibers throughout the enhancement of myocardial diastolic
relaxation.

P968
Prognostic significance of right ventricular systolic myocardial velocity in acute
inferior myocardial infarction treated invasively.

B. Zaborska; E. Makowska; E. Pilichowska; P. Maciejewski; B. Bednarz; W. Wasek;
S. Stec; A. Budaj
Postgraduate Medical School, Grochowski Hospital, Dept of Cardiology, Warsaw,
Poland

Purpose: Right ventricular (RV) involvement in pts with inferior myocardial infarction
(IMI) leads to increased early mortality and morbidity. RV myocardial velocities were
shown to be indicators of RV systolic and diastolic function. The aim of the study
was to evaluate prognostic significance of RV myocardial velocities for in-hospital com-
plications in pts with first IMI treated by primary percutaneous coronary intervention
(pPCI).
Methods: 101 pts (58% males, mean age 64+11) with first acute IMI with ST-elevation
(STEMI) treated by pPCI were prospectively assessed. Echo with TDI was performed
post pPCI within 24 hours from the onset of symptoms. In TDI a peak systolic myocar-
dial velocity (Sm) and peak early diastolic velocity (Em) for RV free wall were obtained.
Combined end-point was defined when first of the following occurred in hospital: car-
diovascular death, cardiogenic shock, cardiac rupture, recurrent MI, rescue PCI, recur-
rent pain with ecg ischaemic changes, symptomatic hypotension, IIo/IIIo A-V block,
need for intracardiac pacing or intraaortic balloon pump. SmRV, EmRV, age, extend
of myocardial infarction expressed as peak troponin I, LV ejection fraction (EF), ST
segment elevation ≥0.1 mV in V4R, impaired flow in infarct related artery post pPCI
(TIMI 0-2) were included in multivariate logistic regression analysis
Results: Combined end-point occurred in 29 (29%) pts. SmRV and ST segment
elevation ≥0.1 mV in V4R were found to be independent predictors of early, in-hospital
prognosis (table). Model was well fitted (in goodness of fit test P=0.96) and had high
diagnostic significance (ROC 0.79)
Conclusion: Decreased RV systolic myocardial Doppler velocity independently of ECG
changes predicts unfavourable clinical outcome in patients with inferior STEMI.

P969
Usefulness of real time 3D echocardiography to predict LV remodeling in
patients with anterior wall acute myocardial infarction

L. Spinelli; C. Morisco; E. Assante Di Panzillo; S. Crispo; S. Di Marino; B. Trimarco
Department of Internal Medicine and Cardiology - University Federico II, Naples, Italy

Aim: The objective of this study was to assess the usefulness of real time three dimen-
sional (3D) echocardiography in early phase after an acute myocardial (AMI) to assess
left ventricular (LV) volume and shape and to predict late LV remodeling.
Methods: Seventy five patients with anterior AMI, treated with percutaneous coronary
intervention (PCI), were studied. Standard 2- dimensional and 3D echocardiography
were performed within 24 h after PCI and 12 months after AMI, by using a Vivid 7
Dimension (GE Vingmed Ultrasound, Horten, Norway). 3D echocardiographic data
of left ventricle were obtained from the apical 4-chamber view. A series of 4 sub-
volumes of left ventricle were acquired from 4 ECG-triggered cardiac cycles and
then automatically integrated into an entire pyramidal dataset. All echocardiographic
acquisitions were digitally stored for off-line analysis. Measurements of LV volume
were performed with use of LV analysis software (Tom Tec Imaging Systems,
Germany). LV conic index was calculated by dividing LV end-diastolic volume (EDV)
by the volume of a cone whose bottom diameter is the internal diameter of the mitral
annulus and height is the LV long axis. LV remodeling was defined as a . 20% increase
from baseline in LV EDV at 12 months.
Results: 3D echocardiography was feasible in all patients. Twenty four patients (32%)
exhibited LV remodeling at follow up. At baseline, patients with LV remodeling showed
greater LVEDV (p,0.05), wall motion score index, and E/E’ ratio (p,0.01) and lower LV

Strain / region Infarct Perinfarct Remote Normals

Longitudinal -8.3 +1.2† -17.3+2.1*† -19.1+2.2# -19.69+1.82
Circumferential -11.3+2.1† -13.1+2.3† -13.9+2.0† -20.91+0.76
Radial 32.2+8.7† 39.6+8.2† 41.1+6.4† 51.06+4.95

Predictors of in-hospital complications

Predictor OR (95% CI) P

SmRV , median (12.5 cm/s) 4.17 (1.06-16.70) 0.041
ST segment elevation ≥ 0.1 mV in V4R 3.87 (1.04-14.41) 0.043
Age 2.54 (0.87-7.42) 0.089
LV EF 1.94 (0.61-6.13) 0.259
Peak troponin I 1.00 (0.98-1.03) 0.822
TIMI flow , 3 post pPCI in infarct related artery 0.96 (0.24-3.97) 0.962
EmRV , median (10.4 cm/s) 0.45 (0.11-1.80) 0.272
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ejection fraction and mitral E wave deceleration time (p,0.05). The values of LV conic
index were 5.4 + 0.6 and 4.3 + 0.5, respectively
(p,0.001, patients with versus those without LV remodeling). Univariate and multi-
variate logistic regression analysis with automatic stepwise selection procedure and
backward delimitation were performed to evaluate the relation between echocardio-
graphic variables and the occurrence of LV remodeling. LV conic index added incre-
mental prognostic values to LV EDV, ejection fraction, wall motion score index, E
deceleration time and E/E’.
Conclusion : The results of the present study indicate that real time 3D echocardiogra-
phy is feasible in the setting of AMI and suggest that LV conic index can accurately
predict LV remodeling after anterior wall AMI.

P970
Longitudinal strain of left ventricular basal segments predicts mono- and
multi-vessel disease in STEMI: a speckle tracking derived automated function
imaging study;

A. Santoro; V. Schiano Lomoriello; R. Esposito; F. Farina; P. Innelli; A. Rapacciuolo;
M. Galderisi
University Hospital Federico II, Naples, Italy

Purpose: To assess the usefulness of Speckle Tracking Echocardiography (STE)
derived Automated Function Imaging (AFI) in distinguishing mono- and multi-vessel
disease in patients referring at coronary care unit (CCU) for ST-segment elevation myo-
cardial infarction (STEMI).
Methods: The study population included 31 patients referring because of acute STEMI
at CCU and 30 age-matched controls (C) with normal coronary angiography. In the
same day all the participants underwent sequentially a complete echo-Doppler exam-
ination and coronary angiography. Echo-Doppler included also the evaluation by AFI, a
software which utilizes STE principles by simple recording of 2-D imaging (. 40 fps) to
quantify global and regional left ventricular (LV) longitudinal function. Peak longitudinal
regional strain was measured at the 18 LV segments obtained in the 3 apical views and
global longitudinal strain (GLS) calculated as the average of measurements. Strain of
LV basal segments (average of 6 basal segments, BLS), middle segments (average of
6 mid segments, MLS) and apical segments (average of 6 apical segments, ALS) was
also determined.
Results: The 2 groups were comparable for body mass index, diastolic blood pressure
and heart rate while systolic blood pressure was lower in STEMI group (p,0.01).
STEMI patients had higher wall motion score index (WMSI) (p,0.0001) and E/e’
ratio (p,0.01) and lower ejection fraction (EF) (p,0.0001). GLS, BLS, MLS and ALS
were lower in STEMI than in C (all p,0.0001). In a subanalysis performed in STEMI
group according to the number of stenotic coronary vessels derived from angiography,
multivessel patients (n=14) showed in comparison with mono-vessels (n=17) lower
GLS (-12 + 3% vs. 14 + 3%, p,0.05) and BLS (-11 + 4% vs. -14 + 4%, p,0.01)
while MLS and ALS did not differ significantly between the 2 subgroups. EF, WMSI
and E/e’ ratio did not differentiate patients with mono- and multi-vessel disease. In
the pooled population GLS, MLS and ALS were significantly related to EF and WMSI
while BLS did not (EF: r = 0.27; WMSI: r = -0.29, both NS).
Conclusions: AFI is clinically useful at bedside of patients referring for STEMI. The
simple quantification of LV longitudinal basal myocardial levels may be useful to ident-
ify the number of vessels which are responsible of STEMI, providing information not
obtainable by standard echocardiographic parameters of LV systolic function.
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P971
Infective endocarditis (IE) in the context of time: summary of 17 years

B. Polgar1; F. Banyai1; L. Rokusz2; I. Tomcsanyi3; M. Vaszily3; E. Nieszner1; T. Borsanyi1;
G. Kerecsen1; I. Preda1; R G. Kiss1

1State Health Centre, Department of Cardiology, Budapest, Hungary; 2State Health
Center, 1st Department of Internal Medicine, Budapest, Hungary; 3State Health Center,
Department of Cardiac, Vascular and Thoracic Surgery, Budapest, Hungary

371 (308 + 63) IE cases of the National Health Center (1992-2006.) and State Health
Center (2007-2010.) (both institutes working with the same heart team) has been ana-
lyzed. The 688 transesophageal echocardiographies (TEE) performed with the suspi-
cion of IE detected 371 vegetations and/or complications of IE. In 82 of the 317
negative cases a second examination was performed revealing 12 IE; thus the negative
predictive value of the first TEE proved to be 96,2%, together with the repeated exam-
ination 100%. 198 of the positive cases underwent cardiac surgery: native valve IE
(NVIE) 133 (67,2%), prosthetic valve IE (PVIE) 46 (23,2%), pacemaker IE (PMIE) 19
(9,6%). Indications of surgery were (1) severe haemodynamic disorder due to IE, (2)
IE caused by fungi or uncontrolled bacterial infection, and (3) embolism or high risk
for it. Comparing the echocardiographic, surgical and pathological findings the sensi-
tivity of TEE proved to be identical to the literary findings: NVIE 100%; PVIE és PMIE
96%; paravalvular leak, kissing lesion 100%; valve perforation 94%; anular abscess,
fistula, pseudoaneurysm 93%, chord rupture 80%. 88,4% (175) of the surgical cases
were structural complications. In this group a delay of surgery (from 2004 using surgi-
cal indications and timing criteria very similar to the new 2009 ESC IE guideline)
brought much higher mortality compared to urgent operation (22,7 vs 13,6%). Under
the analyzed period substantially identical incidence (22 vs 21/year) and gender distri-
bution (male 64,3 vs 61,9%, female 35,7 vs 38,1%) were experienced. Besides the

increasing rate of PVIE and PMIE (13 vs 19% és 5,1 vs 6,4%) there was a trend of
decrease in NVIE (81,2 vs 74,6%). Involvement of the mitral valve in the surgical
group became more frequent (39,2 vs 53,1%). 32 (50,8%) of the 63 IE from the
2007-2010 period were nosocomial infections, with a high (38%) mortality. The
observed tendencies can be explained by the decreasing incidence of rheumatic car-
ditis, increasing occurence of degenerative valvular disease, more frequent invasive
interventions and the use of wide range of implants. TEE has a very important role in
the diagnostics of IE: it can quickly and efficiently sort out complicated cases with
absolute indication for urgent surgery.

P972
Gender differences in fibrosis and torsion in the heart with aortic stenosis

S. Bull1; JJ. Suttie1; D. Augustine2; JM. Francis1; TD. Karamitsos1; H. Becher3;
B. Prendergast2; S. Neubauer1; SG. Myerson1

1Centre for Clinical Magnetic Resonance Research, Department of Cardiovascular
Medicine, Oxford, United Kingdom; 2John Radcliffe Hospital, Oxford, United Kingdom;
3Mazankowski Alberta Heart Institute, University of Alberta Hospital, Edmonton, Canada

Purpose
Gender related differences in left ventricular (LV) remodelling in aortic stenosis (AS)
have previously been reported, though functional differences have not been identified.
We assessed torsion and global longitudinal strain (GLS) with three dimensional trans-
thoracic echocardiography (3DE), and LV mass and fibrosis with cardiac magnetic res-
onance (CMR) imaging in age and velocity-matched men and women with
moderate-severe AS.
Methods: 71 AS patients (56 men) underwent comprehensive transthoracic echocar-
diography (TTE) assessment, including 3DE, and a CMR scan at 1.5T including late
gadolinium enhancement (LGE). The two cohorts were matched for age, blood
pressure and transvalvular velocity (Males 67+16 yrs, SBP 130+ 23 mmHg, DBP
76+11 mmHg, Peak aortic velocity 3.6+0.5ms-1, Females 71+13yrs, SBP
132+16 mmHg, DBP 76+7 mmHg, velocity 3.5+0.7 ms-1, all p.0.05). Patients
with a previous history of confirmed myocardial infarction or LGE with a typical
infarct pattern were excluded from the analysis. The TTE and CMR images were ana-
lysed independently by two blinded operators. LV mass was analysed using standard
protocols. LGE absence or presence was agreed upon by two independent observers.
Strain analysis was carried out from the 3DE volume loops using TomTech imaging
systems software to measure GLS and torsion (‘twist’).
Results: Men had significantly increased myocardial mass index (88 v 73.8 gm-2 p=
0.003), significantly increased torsion (11 v 7o p=0.002) and increased likelihood of
patchy LGE (p=0.05) compared to female patients. There was no difference in GLS
between the two groups (p=0.47).
Conclusions: Our results confirm gender differences in the LV remodelling processes
associated with AS. Male patients with AS have increased patchy fibrosis, global
torsion and LV mass index compared to their female counterparts, despite similar
degrees of AS. The increased torsion in the male hearts may represent an adaptive
mechanism to maintain LV ejection fraction despite increased workload and fibrotic dis-
ruption of myocardial architecture.

P973
Low pulse pressure in aortic stenosis indicates poor left ventricular function but
not severe aortic stenosis

F. Lodge1; CJ. Broyd2; P. Milton1; GW. Mikhail3; J. Mayet2; JE. Davies2; DP. Francis2

1Imperial College London, London, United Kingdom; 2Imperial College London, NHLI,
International Centre for Circulatory Health, London, United Kingdom; 3Imperial College
Healthcare NHS Trust, Department of Cardiovascular Medicine, London, United
Kingdom

Introduction: Attenuation of pulse pressure (PP) is taught as a marker of aortic steno-
sis (AS) severity. However, clinical data to demonstrate this in a large group of patients
have never been presented. We examined whether non-invasive PP is indeed an index
of severity of AS.
Method: Echocardiographic records from our institute were retrospectively examined
from 2004 to 2010 and all patients with an aortic valve area (AVA) ,1.0cm2 identified.
Exclusion criteria included significant aortic regurgitation, previous aortic valve inter-
vention and other significant valvular abnormalities. Documented blood pressures
were obtained from within 6 months of the echo date and compared with AVA, aortic
Peak Velocity (PV) and VTI, and Ejection Fraction (calculated using the biplane Simp-
son’s method). Mortality status was obtained from general practitioner records.
Results: Of the 328 eligible patients, mean age was 76.6+11.5 years and 95% had
degenerative tri-leaflet AS. Mean PP was 61+18.8 mmHg. PP was not correlated
with AVA (r=0.01, p=0.86), PV (r=0.04, p=0.48) or aortic valve VTI (r=0.02,
p=0.72). PP was significantly correlated with ejection fraction (r=0.14, p=0.016). Mor-
tality from date of echo to December 2010 was not associated with PP but was associ-
ated with LV function.
Discussion: We have demonstrated that, contrary to the classical teaching, pulse
pressure is not directly associated with the severity of aortic stenosis but does reflect
LV dysfunction in these patients. There are many possible explanations including the
ability of an unimpaired LV to overcome valvular obstruction. We should revise our
teaching: normal or wide PP is of little use excluding a diagnosis of severe AS. A
narrow PP is more a marker of LV impairment than of aortic stenosis itself.
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P974
Utility of stress echocardiography to evaluate stenosis severity and predict
outcome in patients with low flow, low gradient aortic stenosis and preserved
LV ejection fraction

M-A. Clavel1; P-V. Ennezat2; S. Marechaux2; JG. Dumesnil1; A. Bellouin2; S. Bergeron1;
P. Meimoun3; T. Le Tourneau2; A. Pasquet4; P. Pibarot1
1Laval Hospital/Québec Heart Institute, Québec, Canada; 2Hospital Regional University
of Lille, Lille, France; 3University Hospital of Compiegne, Compiegne, France;
4Saint-Luc University Clinics, Brussels, Belgium

Background: We previously reported that a new index of aortic stenosis (AS) severity
derived from dobutamine stress echocardiography, the projected effective orifice area
(EOAproj) at a normal transvalvular flow rate (Q), is superior to traditional Doppler-
echocardiographic indices to differentiate true severe from pseudo severe stenosis in
patients with low left ventricular ejection fraction (LVEF), low flow, low gradient AS. In
this study, we examined the diagnostic and prognostic value of EOAproj in patient
with low flow, low gradient AS and preserved LVEF (i.e. paradoxical low flow AS).
This recently described clinical entity has been associated with worse prognosis.
Methods: Forty four (44) patients with low flow, low gradient AS (AVA≤1cm2, and
mean gradient [MG]≤40mmHg) and preserved LVEF (.50%) underwent stress echo-
cardiography (exercise stress in 29 asymptomatic patients and dobutamine stress in 15
symptomatic patients). EOAproj was calculated by the simplified method:
EOAproj=EOArest+(DEOA/DQ)×(250-Qrest), where "rest" indicates EOA and Q
measured at rest and D indicates the increase in these parameters during stress echo-
cardiography. The treating physician was not aware of the results of EOAproj. Twenty
three (23) patients underwent aortic valvle replacement during follow-up and valve
weight was measured in 9 of these patients.
Results: EOAproj (Hazard Ratio [HR]=0.13 per one cm2 increase in EOAproj; p=0.04)
and increase in mean gradient during stress echocardiography (DP) (HR=1.06 per one
mmHg increase in DP; p=0.01) were the only univariate predictors of the combined
end-point of AVR or death. EOAproj correlated well with the weight of the explanted
aortic valve (r=0.87; p=0.01) whereas DP did not (r=0.22; p=0.64). A value of
EOAproj≤1cm2 was the most accurate cut-off to identify true severe AS defined on
the basis of examination of explanted valve.
Conclusion: In patients with low flow AS and preserved ejection fraction, the measure-
ment of EOAproj with the use of stress echocardiography is helpful to determine the
actual severity of the stenosis and predict risk of adverse events. This stenotic index
may contribute improving therapeutic decision making in this challenging population.

P975
Predictors of survival and prognosis in patients with Aortic Valve Stenosis.

S. Herrmann; SS. Stoerk; MN. Niemann; KU. Hu; WV. Voelker; GE. Ertl;
FW. Weidemann
Universitätsklinik Wuerzburg/ Medizinische Klinik I, Wuerzburg, Germany

This clinical follow-up study investigated predictors for cardiac death in conservatively
and surgical treated patients with moderate and severe AS.
Methods: 223 patients (mean age 79+8 years) with either stable moderate AS (n=79)
or severe AS (n=157) who refused initially aortic valve replacement (AVR) (no AVR
group n=95) were examined. A subgroup of these 157 patients underwent AVR
(AVR group n= 62) as they changed their mind for conventional AVR. Routine clinical
data was assessed together with conventional echocardiography including the
measurement of longitudinal wall function and deformation (mitral ring displacement,
strain and strain rate imaging). The mean observation time for survivors was
2.9+0.5 years. All-cause death and cardiac death was observed. Follow-up was
100% complete.
Results: During follow-up all cause death in No AVR groups was 14% in moderate AS
compared to 60% in severe AS. No Cardiac death was seen in moderate AS compared
to 49% in severe AS. Clinical symptoms NYHA class II-IV, valvulo arterial impedance
(Zva) and mitral ring displacement , 7mm or strain rate , -1.0 s-1 showed a signifi-
cant risk for all cause death with a hazard ratio of 3.7 (,7mm) and 4.3 (,-1.0s-1).
In contrast Ejection Fraction (EF) or Euro-Score were not able to predict risk for
cardiac or all cause death. Further more in multivariable analysis, only longitudinal
mitral ring displacement and longitudinal strain rate retained in regression analysis.
Summary: These data show that prognosis in patients with AS is determined by symp-
toms, hemodynamics and cardiac function. A more comprehensive assessment of
cardiac function is essential. Determining longitudinal mitral ring displacement is feas-
ible parameter with a high sensitivity and reproducibility indicating patients risk.

P976
Comparative assessment of pressure and volume overload on left ventricular
contractility in patients with aortic stenosis and aortic regurgitation : a
velocity-vector imaging based study

Y. Tayyareci; S. Yurdakul; O. Yildirimturk; V. Aytekin; S. Aytekin
Florence Nightingale Hospital, Istanbul, Turkey

Objectives: Aortic stenosis (AS) causes pressure overload and aortic regurgitation
(AR) results in volume overload. Both of the two conditions induce impairment in left
ventricular (LV) myocardial contractility. We aimed to compare the impact of these
two distinct patterns on LV subclinical systolic dysfunction, by using velocity-vector
imaging (VVI) derived strain imaging.
Methods: We studied 40 patients with moderate to severe AS (72.08+11.14 years and
63 % male), 40 patients with chronic, moderate to severe AR(67.09+9.5 years and 64
% male) and 30 sex and age matched healthy controls. Conventional echocardiogra-
phy and VVI- based strain imaging were performed to analyze LV systolic function.
To evaluate LV longitudinal systolic function, segmental peak systolic strain (S) and
strain rate (SRs) data were acquired from apical four chamber, two chamber and
long axis views.
Results: Longitudinal peak systolic S and SR of the LV were significantly decreased in
patients with AS (strain: 12.95 + 0.44 to 23.73 + 0.34, p=0.0001, SRs: 0.43 + 0.20 to
4.94 + 0.55, p=0.0001),and AR, compared to controls (strain: 16.94 + 1.83 to
23.73 + 0.34, p=0.0001, SRs: 0.87 + 0.08 to 4.94 + 0.55, p=0.0001). Impairment
in LV longitudinal systolic function was more significant in patients with AS.
Conclusions: Subclinical LV systolic dysfunction occurs in patients with moderate to
severe AS, and chronic AY, despite preserved LV EF. Novel strain imaging method;
VVI may be used to identify the impact of both loading conditions on LV myocardium.
Aortic stenosis is a more destructive state for the LV contractility, when compared to
chronic AR.

P977
Balloon aortic valvuloplasty in severe aortic stenosis and its impact on
pulmonary hypertension in elderly

P. Kogoj; J. Ambrozic; M. Bunc
University Medical Centre Ljubljana, Department of Cardiology, Ljubljana, Slovenia

Purpose of the study: Balloon aortic valvuloplasty (BAV) is considered a palliative
treatment option for patients with symptomatic, severe aortic stenosis (AS) and high
risk for surgical valve replacement. Pulmonary artery hypertension in AS is common
and is associated with increased mortality. We assessed the impact of BAV on pulmon-
ary hypertension in selected high risk patients with AS.
Patients and metods: We retrospectively analyzed 51 patients (male 10, female 41;
mean age 82 years; mean logistic EuroSCORE 22,7) with symptomatic severe AS
that underwent BAV in our institution between May 2009 and January 2011. Inclusion
criteria for BAV were severe AS and any of the following: increased perioperative
risk, bridge to surgical aortic valve replacement or transarterial aortic valve implantation
(TAVI), before urgent major non-cardiac surgery, patients who refused surgery.
Description of the procedure: BAV was preformed via transfemoral approach.
Balloon inflation (balloon Optimed, 16 to 22 mm x 40 mm) was repeated from 2 to 4
times with a goal to reduce peak to peak transaortic pressure gradient by at least
50%. Echocardiographic examination was performed before BAV and during the
follow-up at three months.
Results: After a successful BAV we observed a significant increase in AVA (0,61 to 0,72
cm2, p,0,001) accompanied by a fall in peak and mean transvalvular gradients (mean
transvalvular gradient: 47 to 38 mmHg, p,0,001) with no influence on LVEF. Patients
were divided into two groups based on pulmonary artery systolic pressure (PASP):
group I (N=23; 51,1%) with PASP .50 mm Hg and group II (N=22; 48,9%) with
PASP , 50 mm Hg. There were no differences in LEVF between the groups. In
group I we observed a significant decrease in PASP (67 mmHg to 60 mmHg,
p=0,039) and a significant reduction in mitral regurgitation (from 2,8/4 to 2,1/4;
p=0,029), in group II the reduction of PASP and MR were not statistically significant
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(from 41 to 40 mmHg, p=0,840 and 1,9/4 to 1,7/4, p=0,66 respectively). The reduction
in PASP persisted at 3 months follow up.
Conclusion: Balloon aortic valvuloplasty is an effective treatment for selected high risk
patients with severe aortic stenosis and results in a significant decrease in PASP. The
reduction in PASP may be associated with unloading of the left ventricle and the
reduction of mitral regurgitation that can occur after BAV.

P978
Asymptomatic patients with severe isolated congenital aortic regurgitation: the
prognostic role of 2D strain.

G. Di Salvo; A. Rea; B. Castaldi; S. Gala; AF. D’aiello; A. Mormile; F. Pisacane;
G. Pacileo; MG. Russo; R. Calabro
AORN Monaldi Hospital, Department of Cardiovascular, Naples, Italy

Background: Aortic valve regurgitation (AR) in the paediatric population has increased
in recent years because of the expanded use of new surgical and hemodynamic pro-
cedures. Unlike adult patients, few predictors for the need of operation have been pro-
posed in young asymptomatic patients with AR. Young patients with congenital isolated
severe AR may offer the unique clinical opportunity to study the effect of pure chronic
volume overload on left ventricular (LV) function.
Study aim: to assess the clinical significance of preoperative echocardiographic par-
ameters as a predictor of surgery in asymptomatic young patients with chronic AR.
Methods and results: In 25 asymptomatic patients (mean age, 12 years; range 3- 16
yrs) with isolated chronic, moderate- to- severe AR, and normal ejection fraction (EF)
(.55%) we performed standard and speckle tracking echocardiography. Patients
were followed for a mean period of 3 years (range 3-6 years). Surgical timing was
defined according to guidelines (ESC 2007). During the follow-up period 9 patients
underwent surgical repair. Comparing baseline characteristics of surgical patients
with the remaining 16 patients, surgical patients showed a significantly increased
mass/height 2.7 (61+12 vs 48+9 g\m 2.7, p=0.045), and a reduced average LV longi-
tudinal strain (-17.7+4.2 vs -22.9+2.9%, p=0.013). Conversely, LV diameters (even
after BSA correction), E\Em, and EF were comparable between groups. Using ROC
curve analysis, averaged LV longitudinal strain (cut-off: .-19.5%; 75% sensitivity and
93% specificity, AUC: 0.875) was indicated as a good predictor of surgery.
Conclusions: Baseline average LV longitudinal strain is a good predictor for the need
of surgery in young patients with severe congenital AR despite the presence of a
normal EF.

P979
Pressure reflection in the pulmonary circulation assessed with
echocardiography identifies patients with increase mortality and morbidity
following mitral regurgitation surgery

L. Nguyen1; S-E. Ricksten1; A. Jeppsson2; H. Schersten2; O. Bech-Hanssen1

1Sahlgrenska University Hospital, Sahlgrenska Academy, Institute of Medicine,
Gothenburg, Sweden; 2Sahlgrenska University Hospital, Gothenburg, Sweden

Purpose: Pulmonary hypertension (PH) is a frequent finding in patients with severe
mitral regurgitation (MR). The PH can be due to increased pulmonary venous pressure,
increased pulmonary vascular resistance (PVR) or both. A new echocardiography
method identifies patients with increased PVR by assessing pressure reflection (PR)
in the pulmonary circulation. We hypothesized that the presence of PR negatively
affects the postoperative mortality and morbidity.
Methods: The study population consisted of 107 patients. We selected three variables
related to PR: the interval from valve opening to peak velocity in the pulmonary artery,
the interval between pulmonary artery peak velocity and peak tricuspid velocity and the
right ventricular pressure increase after peak velocity in the pulmonary artery. The
patients were divided into two groups: Group 1 without PR and Group 2 with at least
one PR variable. Days with ≥ 2 vasoactive drugs, hours with ventilatory support and
hours in the intensive care unit (ICU) were used to describe morbidity.
Results: The mean age + SD was 65+15 years and 73% were males. Sixty patients
(56%) had PA systolic pressure.40 mmHg and 19 (18%) had severe PH with
pressure.60 mmHg. The Figure shows box plots comparing Group 1 (n=58) and
Group 2 (n=49). The in-hospital mortality was 10% in Group 2 and 0% in Group 1
(p=0.03). The proportion with .24 hours at the ICU was 67% in Group 2 versus
24% (p,0.0001) in Group 1, .17 hours with ventilatory support was 36% versus
10% (p=0.003) and ≥2 vasoactive drugs was 48% versus 20% (p=0.004).
Conclusion: PR in the pulmonary circulation identifies patients with increased post-
operative mortality and morbidity. By considering both PR and severe PH more
mitral surgery patients at risk are identified.

P980
Mitral inflow patterns in rest and during exercise following MitraClip
implantation

K. Boerlage-Van Dijk; ZY. Yong; BJ. Bouma; KT. Koch; MM. Vis; JJ. Piek; J. Baan
Academic Medical Center, Department of Cardiology at the University of Amsterdam,
Amsterdam, Netherlands

Background: Due to the implantation of one or more MitraClips in patients with mitral
valve regurgitation, a decrease in mitral valve area (MVA) is created, which has not
been shown to result in clinical significant mitral stenosis. However mitral inflow pat-
terns were only measured in these patients during resting conditions. Therefore we
aimed to investigate the effect of MitraClip implantation on mitral valve pressure gradi-
ent (MVPG) after exercise.
Methods: In a single center prospective observational study, we included 17 patients
(age 72+10 years, 9 male) with severe mitral valve regurgitation, who underwent Mitra-
Clip implantation with placement of one or more clips. Transthoracic echocardiography
was performed before and 1 month after MitraClip implantation to measure the mean
and maximum MVPG with continuous wave Doppler (in rest and directly after exercise).
Other clinical data were collected from the medical history.
Results: Following MitraClip implantation the mean MVPG increased from 1.8+1.1
mmHg at baseline to 3.8+1.3 mmHg at 1 month (P,0.001). During exercise at
follow-up the mean MVPG increased from 3.8+ 1.3 to 6.1+3.0 mmHg (P=0.001).
The maximum MVPG is also significantly increased at one month follow up from
6.1+3.4 mmHg at baseline to 9.9+3.3 mmHg (P=0.002) and after exercise from
9.9+3.3mmHg to 12.8+5.8mmHg (P= 0.032). The pulmonary artery pressure
decreased from 45.1+8.2 mmHg at baseline to 38.6 +9.3mmHg at follow up
(P=0.016). NYHA class was significantly decreased from a median of III at baseline
to II at 1 month follow up (P,0.001).
Conclusion: MitraClip implantation results in an expected increase of mean and
maximum transmitral pressure gradient during exercise, however with no evidence of
clinically significant mitral stenosis.

P981
Reverse left ventricular remodeling following percutaneous mitral valve repair
with the mitraclip system

S. Scandura; GP. Ussia; A. Caggegi; V. Cammalleri; K. Sarkar; S. Mangiafico;
M. Chiaranda’; S. Imme’; AM. Pistritto; C. Tamburino
Ferrarotto Hospital - Institute for Cardiology, Department of Cardiovascular, Catania, Italy

Purpose: We assessed left ventricular (LV) remodeling following percutaneous mitral
valve repair with the MitraClip System in a cohort of high surgical risk patients with
severe mitral regurgitation (MR).
Methods: We performed serial 2-D echocardiographic measurements at baseline and
after 6 months from the procedure in 38 consecutive patients who underwent percuta-
neous MV repair. Echocardiographic parameters were recorded to assess presence
and extent of LV remodeling and changes in MR. The analyzed parameters included
MR grade, LV ejection fraction (EF), LV volumes, LV sphericity index (SI), left atrial
area and volume.
Results: From October 2008 through June 2010, thirty-eight patients (mean age 72+12
years, male 76%) with MR ≥ 3+ were treated at our Institute with the Mitraclip System.
Functional mitral valve disease was the underlying etiology in twenty-three patients
(60.5%) while fifteen patients (39.5%) presented with organic degenerative disease.
The MitraClip System was successfully implanted in all patients, with a significant
reduction in MR (≤ 2 +); 27 patients (71%) were treated with one clip, an additional
clip was implanted in 11 patients (29%). A significant improvement in symptoms and
NYHA functional class was reported in the majority of treated patients. Echocardiographic
evaluation at 6 months showed a significant MR reduction (mean MR grade 3.6 + 0.5 pre
procedure to 1.53 + 0.5 post procedure, p,0.001). LV indices showed consistent
improvement with reduction in LV volumes (indexed LV end-diastolic volume 85.12 +
33.0 ml/m2 pre procedure to 66.75 + 25.1 ml/m2 post procedure, p ,0.001; indexed
LV end-systolic volume 51.8 + 33.4 ml/m2 pre procedure to 37.51 + 22.8 ml/m2 post
procedure, p, 0.001), a positive change in LV shape with reduction in SI (0.57 +
0.08 to 0.53 + 0.05, p ,0.001) and a better LV pump function at follow-up, witnessed
by an improvement in LVEF (43.4 + 15.1 % vs. 47.4 + 12.5 %, p= 0.003). A reduction
in left atrial dimensions was also reported (indexed left atrial volume 53.16 + 17.4 ml/m2
pre procedure to 47.46 + 15.9 ml/m2 post procedure, p = 0.125). Conclusion: Our initial
results with the MitraClip System in a small number of patients indicate that a sustained
reduction in MR, following the percutaneous edge-to-edge mitral valve repair, resulted in
significant reverse LV remodeling, with reduction in left atrial dimensions.

post-mitraclip mean MVPG during exercise
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P982
Length of the septal tricuspid leaflet in dilated versus normal right hearts - a
new standard for tricuspid repair? A three-dimensional trans-oesophageal echo
study.

L. Ring; S. Nair; FC. Wells; LM. Shapiro; RA. Rusk; BS. Rana
Papworth Hospital NHS Trust, Cambridge, United Kingdom

Background: Tricuspid annuloplasty ring sizing is based on the depth of the anterior tri-
cuspid valve (TV) leaflet. In dilated right hearts the TV annulus dilates septo-laterally,
making this measure unreliable. We assessed whether the septal tricuspid leaflet is
more consistent in right heart dilatation and provides a better assessment of TV ring size.
Methods: 20 patients were studied: normal controls (n=10), and dilated right hearts
(DRH, n=10). 3D zoom images were acquired of the TV using x72t transducer and
iE33 imaging platform (Phillips). Using commercially available software (3DQ and
MVQ, Phillips) we measured the length of the septal tricuspid leaflet in end-systole
and other TV annular parameters including: circumference, area, antero-posterior
diameter and septo-lateral diameter.
Results: See table. All parameters of the TV annulus were significantly larger in the TR
patients except the septal leaflet length.
Conclusions: Septal leaflet length varies minimally with right heart dilatation, making it
ideal for sizing tricuspid valve annuloplasty rings.

P983
How should we interpret the findings of possible vegetation during
transesophageal echocardiography in patients with suspected infective
endocarditis?

G. Madrid Marcano1; J. Solis Martin1; A. Gonzalez Mansilla1; L. Bravo1;
C. Menarguez Palanca2; P. Munoz2; E. Bouza2; R. Yotti1; J. Bermejo Thomas1;
F. Fernandez Aviles1

1University General Hospital Gregorio Maranon, Department of Cardiology, Madrid,
Spain; 2University General Hospital Gregorio Maranon, Department of Microbiology,
Madrid, Spain

In the recently modified Duke criteria fordiagnosis of infective endocarditis (IE), the cat-
egory of "possible vegetation"has been omitted, only considering a certain diagnosis of
presence or absenceof vegetations. How doubtful findings in the context of alternative
diagnosesshould be considered remains unclear.
Objective: To characterize the echocardiographic and microbiological data in patients
with suspected infective endocarditis (IE)and an uncertain transesophageal echocar-
diography (TEE)
Methods and Results: During years 2009 and 2010, all patients referred for transeso-
phageal echocardiography (TEE) to rule out IEbased on clinical and/or microbiological
criteria were prospectively enrolled.TEE studies were classified by one level III echocar-
diography expert asnegative (no images of vegetation), positive (clear vegetation and/
or IE related complications) or possible vegetation (abnormal images requiring a differ-
ential diagnostic between IE andother etiologies such as surgical debris, Lambl’s
excrescences, rupturedchordae, thrombi, etc.). Images were classified by location,
mobility and size.After mid-term clinical, echocardiographic and microbiological
follow up acertain diagnostic of IE was established or excluded based on modified
Dukecriteria.
A total of 431 patients were included. Ofthese, 33 patients (7%) were positive, 325
patients (74%) negative for thediagnosis of IE. Uncertain findings of "possible veg-
etations" were found in 73patients (17%). Blood cultures were positive in 56% of
these 73 patients: S. aureus 39%, S Streptococcus 29%, S. epidermidis 12%,
C. albicans 8% and Enterococcus2%. A second TEE exam was performed in 53%
(39) of the patients with uncertainfindings 9.5 + 3.3 days after the first exam;
inthese 31% (12) were negatives, 33% (13) uncertain and 36% (14) positive forvegeta-
tion. In five of 13 patients with an uncertain finding on the second TEE and high clinical
suspicious of IE a third TEE was performed and showed clearpositive findings of IE in
the third exam. Uncertain findings were observed in41% of the cases in native valves,
38% in prosthetic valves, and 21% onintracardiac catheters. 5% of patients presented
an abscess as an IEcomplication. The most common anatomical features of uncertain
images were highmobility (77%), thin shape (74%) and a small (, 5mm) size (56%).
Conclusions: Not a small number of patients with clinical suspected IE present with a
first TEE of "possible vegetation". Clinical judgement must guide further examinations,
as approximately half of these patients will eventually show a positive diagnosis of IE
according to the Dukecriteria.

P984
2D & 3D Echocardiographic findings in double orifice mitral valve.

T. Tamayo
National Institute of Cardiology "Ignacio Chavez", Mexico City, Mexico

Introduction: The double orifice mitral valve is a rare congenital anomaly. The 2D and
3D echocardiography accurately defined the morphological and functional details.
Objective: To describe anatomically and functionally the double orifice mitral, associ-
ated cardiac malformations and treatment set.
Methods: We conducted a 10 year review of medical records. There were 12 patients,
8 women and 4 men; the mean age at diagnosis was 13 years. The diagnosis was per-
formed by 2D and 3D transthoracic echocardiography. 4 patients underwent 2D trans-
esophageal echocardiography; and 1 patient required 3D transesophageal
echocardiography. The type of double mitral orifice was based on Trowitzsch
classification.
Results: The DOM bridge type was found in 66% of cases, the eccentric or hole type
was found in 16% and the duplicated mitral valve was found in 8%. 2 cases showed

3D TOE image of a tricuspid valve

Double orifice mitral valve results. Abstract 51234 Table

PACIENT AGE GENDER ASSOCIATED CARDIAC
MALFORMATION

DOM
TYPE

CLINICAL MANIFESTATION DOM/
ASSOCIATED CARDIAC MALFORMATION

DOM FUNTIONALLY
INSUFFICIENCY/STENOSIS

DOM TREATMENT

1 3 M TACPV 2 NO/YES NO/NO NO
2 11 F DCM 2 NO/YES YES/NO NO
3 29 F ASD, VSD 1 NO/YES YES/NO NO
4 10 F VSD 2 NO/YES YES/NO NO
5 21 M CoAo, BICUSPID AORTIC 2 NO/YES YES/NO NO
6 32 F - 2 YES/- NO/YES Ballon mitral valvuloplasty
7 9 M CoAo 1 YES/SI YES/NO NO
8 3 F SUBAORTIC STENOSIS, PDA 2 YES/SI YES/NO Mitral valvuloplasty
9 2 M TOF 3 NO/YES YES/NO NO
10 4 F PDA 2 NO/YES YES/NO NO
11 2 F - 2 YES/- YES/YES NO
12 4 F ENDOCARDIAL CUSHION

DEFECT
1 NO/NO YES/NO NO

*1: eccentric or hole type, 2: bridge type, 3: duplicated mitral valve.

Tricuspid Parameter DRH
group(n=10)

p value (DRH versus
controls)

Control group
(n=10)

Area (cm2) 16.4+2.3 ,0.01 10.6+1.9
Circumference (mm) 148+10 ,0.01 122+11
AP diameter (mm) 46+3 ,0.01 42+3
SL diameter (mm) 47+5 ,0.01 32+5
Septal leaflet length
(mm)

28+2 ns 26+5

Tricuspid annular parameters in normal versus dilated right hearts AP=antero-posterior;
SL=septo-lateral; DRH=dilated right hearts.
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stenosis and 10 patients had mild degree insufficiency. The main clinical manifestations
was due to the underlying congenital heart disease. In 2 cases it was necessary to treat
DOM. The results are shown in Table 1.
Conclusions: The 2D echocardiography is a useful tool for the diagnosis of anatomic
mitral valve malformations; the 3D echocardiography provides additional anatomic
details; which provides more accurate decision making on the treatment.

CARDIOMYOPATHIES

P985
Longitudinal systolic dysfunction is associated with elevated left ventricular
filling pressure in patients after heart transplantation

M. Denes; OH. Balint; A. Csepregi; A. Csillik; T. Erdei; A. Temesvari
Hungarian Institute of Cardiology, Budapest, Hungary

The literature suggests that elevated left ventricular filling pressure (EFP) is associated
with longitudinal systolic dysfunction despite the normal ejection fraction (EF) in certain
cases. Our aim was to assess the association between EFP and longitudinal systolic
function in patients after heart transplantation (HTX) with normal EF (.50%). Patients:
71 consecutive HTX patients (43 males, 28 females; mean age: 50.7+9.5 yrs; median
time since HTX: 23 months [range: 1.5-219 months]) were enrolled. Exclusion criteria:
grade 2 or above rejection.
Methods: EF, wall thicknesses (IVST, PWT), E and A velocities, and deceleration time
(DT) of the mitral inflow pattern were measured. Longitudinal systolic (Sa) and diastolic
(Ea, Aa) myocardial velocities were measured by tissue Doppler echocardiography at
the lateral mitral anulus. The E/A, E/Ea ratios and relative wall thickness (RWT=(IVST+
PWT)/Dd, where Dd is the left ventricular end-diastolic dimension) were calculated. EFP
was defined as E/Ea≥8.
Results: EFP was found in 16 patients (11 males; age: 49.3+12.9 yrs); 51 patients had
no EFP (32 males;age: 52.2+8.5 years). There was no difference between the two
groups in age, EF, DT and Aa. E velocity, E/A and E/Ea were significantly higher in
patients with EFP (E: 100.7+24.9 cm/s vs 76.5+18.6cm/s, p,0.0001; E/A: 2.5+0.8
vs1.8+0.5, p,0.0001; E/Ea: 10.3+2.1 vs5.5+1.2, p,0.0001). In contrast, Ea and
Sa velocities, Ea/Aa ratio were singificantly lower in patients with EFP (Ea: 9.8+1.8
cm/s vs 14.2+3.0 cm/s, p,0.0001; Sa: 7.0+2.1 cm/s vs 9.4+2.0cm/s, p=0.001;
Ea/Aa: 1.8+0.7 vs2.5+0.9). Sa velocity had a positive correlation with Ea (r=0.64;
p,0.0001) and Aa (r=0.27; p=0.03), and a negative correlation with RWT (r= -0.27,
p=0.03) and E/Ea (r= -0.49, p,0.0001).
Conclusions: elevated left ventricular filling pressure is associated with longitudinal
systolic dysfunction in HTX patients with normal ejection fraction and without rejection.

P986
Echocardiographic and electrical reverse remodeling in cardiac
resynchronization therapy recipients

J. Fernandez-Pastor; A. Linde-Estrella; F. Cabrera-Bueno; JL. Pena-Hernandez;
A. Barrera-Cordero; FJ. Alzueta-Rodriguez; E. De Teresa-Galvan
University Hospital de Malaga, Malaga, Spain

Purpose: Recent reports suggest the occurrence of electrical remodeling in patients
who reduce ventricular volumes after cardiac resynchronization therapy (CRT). We
have performed this pilot study in order to asses this potential relationship.
Methods: We included 20 patients with idiopathic dilated cardiomyopathy and indi-
cation for CRT. Patients with atrial fibrillation or pacemaker stimulation at baseline
were excluded. We performed measurements of native QRS width and ventricular
volumes before implantation and at six month follow-up. Ventricular remodeling was
defined as an end- systolic volume reduction ≥ 10%. Biventricular pacing was inhibited
to record native QRS and electrical remodeling was achieved when a narrowing of the
intrinsic QRS width was present.
Results: Of the 20 patients included (61 + 10 years, 40% women), 15 (75%) showed
echocardiographic left ventricular reverse remodeling. These patients showed a signifi-
cant reduction in the intrinsic QRS duration (169 + 15 vs. 154 + 12 ms, p = 0.032)
compared to the patients without echocardiographic reverse remodeling (180 + 23
vs. 180 + 16 ms, p = 0.977). In addition, these patients, who showed similar clinical
features, baseline echocardiographic data, and device programming parameters, as
the ones who didn’t show reverse remodeling at follow up, were characterized by a nar-
rower paced QRS duration achieved with the CRT device (121 + 15 vs. 146 + 24 ms,
p = 0.021).
Conclusions: In patients with idiopathic dilated cardiomyopathy, the reduction in left
ventricular end-systolic volume after CRT is associated with electrical remodeling.

This phenomenon seems to be determined by the achievement of a narrower paced
QRS at implant.

P987
Apparent and persistent healing in spite of severe clinical presentation in
idiopathic dilated cardiomyopathy: long-term analysis of a subgroup of patients

M. Merlo1; M. Pinamonti1; G. Finocchiaro1; S. Pyxaras1; G. Barbati1; A. Buiatti1;
A. Dilenarda2; G. Sinagra1

1Cardiovascular Department, "Ospedali Riuniti" and University of Trieste - Italy, Trieste,
Italy; 2A.S.S. n 1, Cardiovascular Center, Trieste, Italy

Background: Some patients with Idiopathic Dilated Cardiomyopathy (IDCM), have an
initially severe clinical presentation, and present an apparent healing under treatment.
Currently, there are no studies focused on this patient subgroup.
Aim: To assess the clinical characteristics, natural history and long-term prognosis of
this particular IDCM patient population.
Methods: 361 consecutive patients with IDCM were enrolled in our Heart Muscle
Disease Registry from 1988 to 1997 (males 73%; age 44+14 years; NYHA functional
class III-IV 23%; Left Ventricular Ejection Fraction (LVEF) 30+10%, duration of heart
failure (HF) at diagnosis 14+25 months). The subgroup of patients characterized by
a LVEF at enrolment ≤35% and a subsequent normalization (LVEF≥50%) after 24
(9-36) months on tailored treatment (apparently "healed" IDCM patients) was defined
and assessed about clinical and instrumental features during long-term follow-up.
Results: The "healed" IDCM patient subgroup counted 22 (6%) cases of our study
population (mean age of 42+9 years, males 77%). At enrolment, they had a worse
presentation of the disease (NYHA III-IV functional class 27%, LVEF 28+6%, LV end-
diastolic volume (EDV) 214+90 ml, significant mitral regurgitation (MR) 46%), but
also a shorter history of HF (6+8 months)(p,0.05 vs remaining IDCM patients). Con-
versely, at 6, 24, 48 and 120 months of follow-up, none of the "healed" IDCM patients
was in NYHA III-IV class (p,0.05 within the first six months), the mean LVEF was 48, 55,
51 and 46%, respectively (p,0.05 between 0-6 and 6-24 months), significant MR was
present in 15, 0, 0 and 18% of all cases, respectively (p,0.05 between 0-6 months),
and mean LVEDV was 154, 128, 128, and 136 ml, respectively (p,0.05 between 0-6
and 6-24 months).
Conclusions: In our population with IDCM, some patients (6%) show an impressive
improvement leading to normalization of LVEF at mid-term follow-up in tailored
medical treatment. This subgroup of patients was characterized by a brief HF
history, despite the initial severity of clinical presentation at enrolment. The near-
normalization of the main echo-Doppler parameters of ventricular function was
achieved and stably maintained during long-term follow-up, suggesting that in those
patients the disease could approach a healing stability. The possible influence of
genetic background on this favourable evolution has to be investigated in future
research.

P988
Echocardiographic characterization of heart failure in hypertrophic
cardiomyopathy

R. Kuperstein; D. Freimark; S. Hirsch; MS. Feinberg; M. Arad
Tel Hashomer Hospital, Ramat Gan, Israel

Purpose: To evaluate the echocardiographic and clinical characteristics of hyper-
trophic cardiomyopathy (HCM) patients who develop heart failure (CHF).
Methods and results: Two hundred and ten patients with HCM from our cardiomyopa-
thy clinic were analyzed regarding symptoms of CHF, left ventricular (LV) systolic and
diastolic function. Sixteen patients (8%) had an hypokinetic LV (HLV) defined as LVEF,

50%.Thirty seven (18%) had advanced diastolic dysfunction (ADD), defined as a pseu-
donormal or a restrictive left ventricular filling pattern according to the ASE guideline-
s.On the table we compare patients with HLV to patients with normal LV function and
patients with ADD to the patients without ADD.Patients with HLV had a higher preva-
lence of ADD(75% vs.13%, p=0.0001), of family history of HCM (94% Vs.
46%(p=0.0001), younger age of disease onset (28+14 vs.38+18 years old,p=0.03)
and a longer follow up time(25+12 Vs 13+12 years, p,0.0001). NYHA class was
worse in the 7 HLV patients with a non-dilated LV (LVEDD≤55mm, p=0.01).Patients
with ADD had a higher prevalence HLV(36% vs 2%, p,0.0001), of of family history
of HCM (68% Vs.46%, p=0.02) and a longer follow up time (18+4 years Vs.12+12
years, p=0.01) but a similar age of disease onset. Patients with both ADD and HLV
had a worse NYHA class(3+0.8) and higher mortality(58%).
Conclusion: The individual presence of HLV and ADD, and especially their combi-
nation is associated with long standing disease, advanced CHF and adverse prognosis
in HCM.

Abstract 50939 Table

LVEF(%) LVEDD(mm) Septal Thickness(mm) LVOT Obstruction(.30 mmHg) Left Atrial Diameter(mm) NYHAClass

Hypokineti(n=16) 33+7 56+6 15+3 2 52+9 2.9+0.7
Normal(n=194) 63+5 45+7 18+5 97 43+8 1.9+0.8
p ,0.0001 ,0.0001 0.02 0.0004 ,0.0001 ,0.0001
ADD(n=37) 54+16 47+9 18+6 13 46+11 2.5+0.9
No ADD(n=173) 63+7 45+7 17+4 86 43+8 1.9+0.8
p 0.02 NS NS NS 0.05 0.0005
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P989
Longitudinal strain correlates to classical risk factors in hypertrophic
cardiomyopathy

C. Mitroi; I. Garcia Lunar; V. Monivas Palomero; S. Mingo Santos; P. Beltran Correas;
E. Gonzalez Lopez; P. Garcia Pavia; J. Gonzalez Mirelis; MA. Cavero Gibanel;
L. Alonso Pulpon
University Hospital Puerta de Hierro Majadahonda, Department of Cardiology, Madrid,
Spain

Introduction: Evaluation for sudden death(SD) risk in hypertrophic cardiomyopathy
(HCM) and thus the decision to implant a cardioverter-desfibrillator (ICD) is controver-
sial. Classical risk factors(CRF) are family history of SD, unexplained syncope, left
ventricular septal thickness .30mm, nonsustained ventricular tachycardia (NSVT) on
Holter and abnormal blood pressure response with exercise. In a previous study,
longitudinal strain (Long.S) estimated with speckle tracking correlated with myocardial
fibrosis and NSVT presence. Our aim is to describe the relationship between strain
and CRF.
Methods: We obtained images of the 4, 3 and 2-chamber apical view as well as short
axis view in 51 consecutive patients with HCM. For the assessment of longitudinal and
radial strain we analyzed 16 segments.
Conclusions:Our findings suggest that global and septal Long.S correlate with the
presence of several CRF. Patients with at least 1 CRF have diminished Long.S when
compared with those free of risk factors. Although it is premature to regard Long.S
as a primary risk factor for SD, it may be useful to guide clinical decision-making for
prophylactic ICD implantation in borderline patients.

P990
Prognostic role of pulmonary hypertension at echo-Doppler evaluation 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 pulmonary hypertension at echo-Doppler
evaluation in a population of cardiac amyloidosis.
Methods and results: we retrospectively evaluated a series of 50 patients (66% males,
mean age 64+12 years, NYHA III-IV 44%, left ventricular (LV) systolic dysfunction 18%,
significant mitral regurgitation 10%, significant tricuspid regurgitation (TR) 16%) with a
bioptic diagnosis of systemic amyloidosis and cardiac involvement documented at
echocardiography, consecutively observed in our Department from 1991 to 2009. All
patients performed a complete clinical and echo-Doppler evaluation. Presence of pul-
monary hypertension (PH) was assessed as usually by simplified Bernoulli formula
applied to continuous Doppler curve of TR. Our population was divided in 2 groups:
group 1, patients with PH (pulmonary artery systolic pressure (sPAP) ≥ 34 mmHg
(19 patients/38%) and group 2, patients without PH (sPAP , 34 mmHg: 31 patients/
62%). No differences about severity of heart failure (NYHA III-IV), degree of LV wall
thickening and frequency of diastolic and systolic LV dysfunction were observed
between the two groups. Patients with PH showed more frequently significant mitral
(21% vs 3%, p=0.04) and tricuspid (35% vs 4%, p= 0.006) regurgitation and right ven-
tricular dysfunction (53% vs 16%, p=0.006). During a mean follow-up of 26+31
months 33 patients (66%) died; survival rates were 16% vs 45% in group 1 and in
group 2, respectively (p=0.036).

Conclusions: PH detected at echo-Doppler evaluation at diagnosis is relatively fre-
quent in cardiac amyloidosis. Its presence is apparently unrelated to systolic and dias-
tolic LV dysfunction and identifies a subgroup of patients with a particularly poor
prognosis.

P991
High prevalence of modified task force criteria for arrhythmogenic right
ventricular cardiomyopathy in healthy elite male athletes.

A. Zaidi; S. Ghani; N. Sheikh; S. Gati; R. Howes; R. Sharma; S. Sharma
St George’s University of London, Division of Cardiac and Vascular Sciences, London,
United Kingdom

Purpose: Arrhythmogenic right ventricular cardiomyopathy (ARVC) is the cause of
sudden death in a significant proportion of young athletes, particularly in the Mediter-
ranean region. Modified Task Force Criteria (TFC) for diagnosis of ARVC include echo-
cardiographic measures of right ventricular (RV) dimensions, with quoted specificity for
ARVC of between 80 and 95%. Several studies have demonstrated RV enlargement as
a result of systematic training. The use of transthoracic echo (TTE) to differentiate
ARVC from physiological RV enlargement is an essential component of cardiovascular
assessment in athletes. We investigated the prevalence of echocardiographic TFC in
healthy, male elite athletes (EA). We also assessed the influence of training intensity
and left ventricular (LV) dimensions on the presence of TFC in EA.
Methods: TTE was performed in 167 healthy, male EA after prior evaluation of personal
and family history, and 12-lead electrocardiography (ECG). EA from 11 different sport-
ing disciplines were included. Mean age was 21.8 years. In each case, RV outflow tract
diameter was measured in parasternal long-axis and short-axis views and indexed for
body surface area (BSA), as per TFC. LV end-diastolic diameter indexed for BSA
(LVEDD/BSA) and hours of training per week were also recorded.
Results: RV dimensions fulfilling TFC were present in 52.7% of EA, with 10.8% meeting
major criteria. Compared to EA without TFC, those exhibiting TFC had significantly
greater LV cavity dimensions, and spent more time training per week (Table 1).
Conclusions: Echocardiographic TFC for ARVC are common in healthy male EA, par-
ticularly in athletes training at the highest intensities, and in those with concomitant LV
enlargement. This supports the concept of a balanced physiological enlargement of
both sides of the heart as a result of training. Echocardiographic components of the
TFC should be used with caution in elite athletes, and must be interpreted in the
context of the history, ECG, gender, training intensity and LV dimensions.

Number of CRF correlates with Long.S

Abstract 50953 Table

NSVT Family SD Septal thickness.30mm

Present (n=18) Absent (n=27) p Present (n=12) Absent(n=39) p Present(n=13) Absent (n=38) p

Global Long.S -8.52+3.01 -10.33+2.46 .002 -8.81+2.8 -10.94+2.33 .034 -8.54+3.54 -10.59+2.92 .034
Septal Long.S -12.05+4.28 -13.21+3.22 .002 -12.05+5.02 -12.95+3.94 .038 -12.23+4.81 -13.11+3.77 .024

There was no relationship between S. and syncope or abnormal blood pressure with exercise.

Table 1 ARVC TFC in healthy male EA.

ARVC TFC +ve ARVC TFC -ve

n 88/167 (52.7%) 79/167 (47.3%)
Mean LVEDD/BSA (mm/m2) 27.2 25.6 p = 0.0002
Mean sporting activity (hours/week) 21.0 17.5 p = 0.0070

TFC = task force criteria; LVEDD = left ventricular end-diastolic diameter; BSA = body surface
area.
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P992
Exercise induced left ventricular outflow tract obstruction in symptomatic
patients with Anderson - Fabry disease

M. Calcagnino1; C. O’mahony1; C. Coats1; M. Cardona1; A. Garcia1; E. Murphy2;
R. Lachmann2; A. Mehta3; D. Hughes3; PM. Elliott1
1University College London, Centre for Cardiology in the Young, London, United
Kingdom; 2University College London, London, United Kingdom; 3Royal Free &
University College London Medical School, London, United Kingdom

Background:Anderson–Fabry disease (AFD) patients with cardiac involvement fre-
quently complain of exertional symptoms. Previous studies have described a low inci-
dence of resting left ventricular outflow tract obstruction (LVOTO) in AFD. We
hypothesized that some symptomatic AFD patients have latent LVOTO which develops
during physical exertion.
Methods: Fourteen AFD patients (6 male (43%), mean age 54.3+9.9 years) with mod-
erate to severe cardiac symptoms but without resting LVOTO (,30mmHg) on routine
echocardiography underwent upright exercise stress echocardiography on a bicycle
ergometer with simultaneous echocardiography during exercise and recovery. Latent
obstruction was defined as a peak LV outflow tract gradient (LVOTG) ≥50 mmHg
during or after exercise.
Results: Six patients (43%) developed a LVOTG ≥50 mmHg during exercise (figure 1).
In five patients the mechanism of obstruction was complete SAM of the mitral valve leaf-
lets (MVLs). In one patient the LVOTG was the result of a narrow LVOT, the presence of
a tendon running between the septum and the papillary muscles and contact between
MVLs and septum. Patients with latent LVOTO had significantly smaller LV cavities com-
pared to those patients without latent LVOTO (mean LVedd/BSA 21.5 mm/m2 and 26.2
mm/m2 respectively, p=0.007). In two cases surgical treatment of the obstruction
resulted in a significant improvement in symptoms.
Conclusion: We document for the first time the presence of provocable LVOTO in
symptomatic AFD patients with cardiac involvement and successful surgical septal
myectomy procedures in two females affected with the disease. These findings
suggest that all AFD patients with unexplained exertional symptoms should undergo
exercise stress echocardiography in order to detect and then treat latent LVOTO.

P993
Atrial function in cardiac amyloidosis: a 2d-strain echocardiography and
cardiac MRI study

G. Di Bella; A. Madaffari; R. Donato; A. Mazzeo; M. Casale; C. Zito; G. Vita; S. Carerj
Policlinico Universitario, Messina, Italy

Purpose: Familial amyloid polyneuropathy (FAP), an autosomal dominant disease
characterized by the systemic deposition of transthyretin, can involve atria. Cardiac
magnetic resonance (CMR) by delayed enhancement (DE) permits to identify atrial
damage due to transthyretin deposition. Nowadays, two dimensional strain echocar-
diography (SE) enables to quantify, non-invasively and accurately, left atrial (LA) func-
tion (reservoir, conduit andcontraction). The purpose of the study is to assess LA
function in atrial amyloidosis.
Methods: 18 patients affected by FAP were enrolled. All patients underwent traditional
transthoracic echocardiogram (TTE), SE imaging and DE-CMR. TTE (LA volume and E/
E’) and SE parameters were obtained on apical views (4-and 2-chambers). On the
same day, all patients underwent DE-CMR in order to evaluate atrial deposition of trans-
thyretin. According to DE-CMR, 2 groups were identified: 9 FAP patients with atrial
involvement (FAP atrial group, 59+15 years) and 9 FAP patients without atrial involve-
ment (FAP No-atrial group, 57+14 years). SE was performed off-line, using a dedi-
cated software (MyLab Desk), by placing at the edge of left atrial endocardium
several points; there were identified three (lower, middle and apical) segments, respect-
ively, for each (septal, lateral, lower and anterior) atrial wall. Several SE-derived par-
ameters were considered: global peak atrial longitudinal strain (PALS,%) to assess
atrial reservoir function; conduit volume (CV, ml) as indication of conduit function;
minimal atrial volume (MAV, ml) and atrial active empting fraction (AAEF,%), calculated
as ((CV – MAV)/ CV)*100), to assess atrial contraction.

Results: TTE showed similar LA volumes between FAP atrial group (84+39ml) and
FAP No-atrial group (74+24 ml). E/E’ was significantly impaired in patients with
atrial involvement (FAP atrial group 15+6 vs FAP No-atrial group 6+1, p,0,001).
FAP atrial group showed a significant worsening of LA function respect to FAP No-atrial
group; particularly, reservoir function was reduced (PALS: 25+9 vs 49+18 %,
p,0.01), as well as conduit function (CV: 75+24 vs 45+15 ml, p,0,01); similarly con-
traction function was impaired in FAP atrial group (MAV: 48+19 vs 23+9 ml, p,0,01;
AAEF: 37+9 vs 53+12 %, p,0,01) respect to FAP No-atrial group. There was also a
good correlation between E/E’ and PALS values (R:0,66; p,0,001), and between E/E’
and AAEF (R=0,61; p, 0,01). There was a lower correlation between E/E’ and strain-
derived LA volume values.
Conclusion: LA Reservoir, conduit and contraction are impaired in patients with atrial
amyloidosis.

P994
Left and right rventricular relaxation abnormalities in early phase of
chemotherapy

D. Marek1; J. Indrakova1; Z. Rusinakova2; T. Skala1; E. Kocianova1; M. Taborsky1

1Palacky University, Faculty of Medicine and Dentistry, 1st Dept of Internal
Medicine-Cardiology, Olomouc, Czech Republic; 2Palacky University, Faculty of
Medicine and Dentistry, Department of Hemato-Oncology, Olomouc, Czech Republic

Purpose: to follow the patients treated by a combined cytostatic chemotherapy with
tissue Doppler imaging, to asses the potential cardiotoxic effect on systolic and dias-
tolic function of the heart at early phase after first cycles of chemotherapy and to ident-
ify the earliest signs of cardiotoxicity.
Patients and methods: Thirty five patients with newly diagnosed non-Hodgkin’s lym-
phoma were followed by transthoracic echocardiography prior to the ChT (A) and
after completion of first series of ChT (B). Exclusion criteria: any organic diseases of
the heart, lungs or circulation which may affect the systolic and diastolic function of
the myocardium, poor image quality on echocardiography, previous cytostatic
therapy, age over 75. Two of the pts died during the first series of ChT and 2 patients
did not responded to initial ChT regime and their treatment had to be changed and pro-
longed. Thus, 31 patients (14M, 42.1 + 11.3 y.o., 19-62) were enrolled into the final
statistical analysis.
Results: ChT: 3xCHOP, 7xBEACOPP, 9xPACEBO, 4xSTANFORD V, 8x“sequential” pro-
tocol (including PACEBO and mitoxantron. The cumulative dose of anthracyclins
reached 353 + 152 mg (120-600), i.e. 220 mg/m2 in average. Echo: left ventricle:
no significant change occurred in LVEDD, LVESD, LVEF, PW-TDI peak systolic longi-
tudinal velocity at mitral annulus and basal myocardial segments, mitral E and A,
PW-TDI A’. Septal relaxation E’ decreased from 9.7+2.8 to 7.8 + 2.5 (p= 0.01).
Right ventricle: the tricuspid annular PW-TDI peak systolic velocity decreased from
14.7+1.7 to 13.4+2.3 (p= 0.04).
Conclusion: decrease in systolic right ventricular longitudinal velocity and a decrease
in LV diastolic relaxation E’velocity at septal corner of mitral annulus were proved as the
most acute changes after cardiotoxic chemotherapy.
Discussion: RV damage may play a role in septal E’ decrease.

P995
Relationship between changes in N-terminal pro-brain natriuretic peptide
circulating levels and cardiac function during hemodialysis session

F. Musca1; B. De Chiara1; O. Belli1; S. Cataldo1; C. Brunati2; G. Colussi2;
G. Quattrocchi1; G. Santambrogio1; F. Spano1; A. Moreo1

1Niguarda Ca’ Granda Hospital, Department of Cardiology, Milan, Italy; 2Niguarda Ca’
Granda Hospital, Division of Nephrology, Milan, Italy

Purpose: N-terminal pro-brain natriuretic peptide (NT-proBNP) has been useful as a
predictor of mortality in patients with end-stage renal disease (ESRD). However, its
level in chronic hemodialyzed patients might be influenced by impairment of renal func-
tion and acute fluid removal during hemodialysis (HD). The aim of the present study is
to investigate the effect of a HD session on NT-proBNP and cardiac function.
Methods: Fourteen ESRD patients (11 females; median age 71 years, interquartile
range 55-82) underwent blood sample to determine NT-proBNP and transthoracic
echocardiography, immediately before and after HD (Polyflux 1.7 H, blood flow 300
ml/min). Exclusion criteria were left ventricular ejection fraction (EF),50% and signifi-
cant valvular disease. Echocardiographic parameters included left ventricular diam-
eters and volumes, fractional shortening, EF, septal and posterior wall thickness,
indexed left ventricular mass, left atrial (LA) volume, maximal diameter of the inferior
vena cava (IVC) during expiration, and pulmonary artery systolic pressure (PASP).
Diastolic function was assessed with pulsed-wave Doppler by the early and late
peak velocity (E, A), and deceleration time; from tissue Doppler imaging, lateral
mitral annular early peak (Em), late (Am), and systolic (Sm) velocities were measured.
E/Em was considered as an estimate of left ventricular filling pressure. Changes in vari-
ables were calculated as follows: (predialytic value-postdialytic value)*100/ predialytic
value. Wilcoxon’s signed rank-test and Spearman’s correlations were used as
appropriate.
Results: Baseline NT-proBNP significantly correlated with EF (p=0.02, r=-0.61), LA
volume (p=0.008, r=0.68), and PASP (p=0.01, r=0.66). No patient experienced symp-
tomatic hypotension during HD; heart rate showed no significant changes after
session. NT-proBNP before HD was 8408 pg/ml (2136-27791) and after HD was 5565
pg/ml (1896-16551) with a median significant decrease of 28% (p=0.001). Left ventri-
cular diameters and volumes, indexed left ventricular mass, LA volume, E, E/A, and
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IVC diameter significantly decreased after HD (p,0.05 all). Percentage changes in
NT-proBNP level and E/Em showed a significant positive relationship (p=0.02,
r=0.65), whilst Em showed a borderline significant negative relationship (p=0.049,
r=-0.58). CONCLUSIONS:Fluid removal by HD affected both NT-proBNP and cardiac
function. Furthermore, we observed as expected a significant correlation between pre-
dialytic NT-proBNP and EF and LA volume, whilst changes in NTproBNP after HD were
significantly correlated with changes in left ventricular filling pressure.

P996
Prolonged graft ischemia impairs cardiac systolic and diastolic function in
heart transplant recipients

LA. Rustad1; K. Nytroen2; L. Gullestad2; BH. Amundsen3; S. Aakhus1

1Oslo University Hospital, Dept. of Cardiology /NTNU, Dept. of Circulation and Medical
Imagine, Oslo /Trondheim, Norway; 2Oslo University Hospital, Department of
Cardiology, Oslo, Norway; 3NTNU, Dept. of Circulation and Medical Imagine,
Trondheim, Norway

Purpose: Heart transplantation (HTx) improves survival in patients with congestive
heart failure. Guidelines recommend pre-transplant graft ischemic time (GIT) less
than 4 hours, but in the need for suitable donors, grafts with ischemic time above 4
hours are accepted. The impact of GIT on cardiac function has not been investigated
with newer, sensitive echocardiographic techniques. Thus, we studied whether GIT
influence exercise capacity and post-transplant systolic and diastolic function by
tissue Doppler (TDI).
Methods: 52 HTx recipients without rejection or clinical heart failure underwent echo-
cardiography with colour-TDI and a maximal symptom-limited treadmill exercise
capacity test 1-8 years (median 4 years) after HTx. Left ventricular (LV) systolic (s’)
and early diastolic (e’) mitral annular velocities, right ventricular (RV) s’, RVe’ as well
as LV ejection fraction (EF) were analyzed.
Results: GIT ranged from 41- 301 minutes. HTx recipients with GIT ≥ median value
(200 min) had significantly lower LVs’ septal, LVe’ septal, RVs’ and RVe’ velocities
than recipients with GIT , median (table). HTx recipients with GIT ≥ 200 min also
had significantly lower EF and a trend towards a lower VO2peak. There were no signifi-
cant differences in recipient age, donor age, etiology of heart failure, BMI, or time since
HTx between the groups.
Conclusions: Prolonged GIT is associated with reduced systolic and diastolic annular
velocities in the interventricular septum and the RV, and a lower LV EF. Although the
impairment is moderate, GIT should be taken into account when assessing cardiac
dysfunction after HTx. The long term consequenses of this impairment for graft dys-
function and long term survival should be investigated.

P997
Differences in early postoperative intracardiac hemodynamics in patients with
implantable LVAD or biVAD system

N. Maroz-Vadalazhskaya; V. Shumavetc; S. Kurganovich; Y. Seljun; A. Ostrovskiy;
Y. Ostrovskiy
Scientific and Practical Center of Cardiology, Minsk, Belarus

VAD implantation became more suffered technology in patients who are listed for a
heart transplant. Nevertheless it is a non-resolved practical approach which type of
VAD more useful in patients with end-stage heart failure because of different impact
to circulation and follow-up and also because of patients with severe left ventricular
dysfunction had subclinical signs of right ventricular impairment.
The estimation of hemodynamical data and its changing early after LVAD/biVAD
implantation in patients with end-stage heart failure due to dilated or ischemic cardio-
myopathy was aimed in the study.
From 2008 year fourteen patients (accordingly European Recommendation 2008) were
undergone surgery with implantable LVAD (10 pts) or biVAD (4 pts) implantation.
Patients with isolated RVAD system were excluded from study. Before surgery all
patients had significantly depressed LV pump function (LVEF 16.1+4.0%, SVI
26.3+10.1 ml/m2), dilated LV (EDD 77.4+10.6 mm, ESD 69.9+11.3 mm, EDVI
166.0+55.5 ml/m2, ESVI 139.7+48.3 ml/m2), dilated RV (short axis 47.9+7.2 mm,
long axis 85.5+8.9 mm, inflow part diastolic and systolic volume 111.3+38.5 ml
and 80.7+33.4 ml resp.) with depression of systolic function (RVEF 28.9+7.5%).
Groups (LVAD and biVAD) were similar in LV size and function, LA size, RA size, RV
function (RVEF LVAD 30.4+7.3% and biVAD 25.3+7.1%, p=0.14), but patients with
biVAD had 1.5 fold larger right ventricle vs patients with LVAD (for RV EDV p=
0.0036, RV ESV p=0.004). Early after operation patients of group LVAD with basally

more severe LV hypertrophy (p=0.006) had slight but insignificant decreasing of left
and right ventricular volumes (EDD p=0.06 and EDV p= 0.076), but improvement of
RV function (RVEF p=0.011). Patients of group biVAD is characterized dramatic
improvement of left ventricle pump function (LVEF p=0.005) with its volumes decreas-
ing (EDV p=0.004, ESV p=0.013). Systolic PAP was similar before and after surgery in
both group via Stevensons equation, but was different via tricuspid valve regurgitation
velocity (LVAD 57.4+7.2 mm Hg and biVAD 40.5+3.7 mm Hg, p,0.0001) and felt sig-
nificantly early after surgery in group LVAD only (p=0.002).
Conclusion: patients with different type of VAD had different dynamics of intracardiac
parameters. LVAD implantation leads more significant right ventricle improvement, and
biVAD implantation - LV improvement with decreasing of RV volumes. Systolic PAP
dynamics could be nevilated the poor RV systolic function. These short-term results
must be investigate in larger cohort of patients with more detailed analysis of invasive
cardiac and pulmonic parameters.

SYSTEMIC AND PULMONARY HYPERTENSIVE HEART
DISEASE

P998
Systemic arterial properties in stable heart transplant recipients

LA. Rustad1; K. Nytroen2; P. Segers3; BH. Amundsen4; S. Aakhus1

1Oslo University Hospital, Dept. of Cardiology /NTNU, Dept. of Circulation and Medical
Imagine, Oslo /Trondheim, Norway; 2Oslo University Hospital, Department of
Cardiology, Oslo, Norway; 3Ghent University, Institute for Biomedical Technology
(IBITECH), Ghent, Belgium; 4NTNU, Dept. of Circulation and Medical Imagine,
Trondheim, Norway

Purpose: Despite high prevalence of cardiovascular diseases in heart transplant reci-
pients (HTx), the properties of the systemic arteries have not been well defined. Thus,
the aim of this cross-sectional study was to perform a comprehensive assessment of
arterial properties in stable HTx recipients.
Methods: 53 stable HTx recipients (age 52 + 16 years (mean + SD)) without rejection
or cardiac failure were investigated at median 5 years (range 1-17 years) after HTx and
compared with healthy age-matched subjects with normal blood pressure or matched
to patients by brachial mean arterial blood pressure (MAP-controls). Aortic root
pressure and flow data were obtained by semi-simultaneous recordings of aortic
root Doppler flow velocities, oscillometrically obtained brachial arterial blood pressure
and a calibrated carotid arterial pulse trace. Systemic arterial properties were described
by total arterial compliance (C), arterial elastance (Ea), characteristic impedance (Zo),
and peripheral vascular resistance (TVR). Parameters were obtained by impedance
analysis of central aortic pressure and flow data and by estimation of the parameters
of a 2-element windkessel model (pulse pressure method).
Results: HTx recipients had significantly lower C compared to the normotensive sub-
jects, and higher Ea compared to both the normotensive subjects and the MAP-
controls. No significant differences were found in TVR or Zo between the groups.
Conclusions: Systemic arterial properties in HTx differ significantly from normotensive
individuals; however only small variations were seen compared to the MAP-control
group. Thus, the lower compliance in HTx is likely related to the pressure effect on
arterial properties.

P999
TNF-alpha serum level and left ventricular geometry in hypertensive patients
without heart failure

M. Przewlocka-Kosmala; A. Orda; B. Karolko; A. Mysiak
Wroclaw Medical University, Wroclaw, Poland

Complex pathogenesis of essential hypertension encompass besides commonly
known factors also less extensively studied ones like i.e. tumor necrosis factor alpha
(TNF-alpha). This cytokine may be responsible for structural changes in heart
muscle such as stimulation of protein synthesis and inhibition of its degradation
which leads to myocardial hypertrophy. Moreover, TNF-alpha is an important stimulator
of angiotensinogen gene transcription. Hypertensive left ventricular (LV) hypertrophy,
especially concentric one, is considered as a strong and independent risk factor of
death and other serious cardiovascular complications.
The aim of the study was to assess TNF-alpha serum level in hypertensive pts with
different types of LV geometry.

Graft ischemic time and cardiac function

GIT , 200 min (n=26) GIT ≥ 200 min (n= 26) P-value

LV s’ septal (cm/s) 5.9 + 1.2 5.0 + 1.0 0.010
LV s’ lateral (cm/s) 6.3 + 2.1 5.9 + 1.5 0.427
RV s’ (cm/s) 7.6 + 2.0 6.0 + 2.4 0.016
LV e’ septal (cm/s) 7.6 + 1.5 6.0 + 1.9 0.003
LV e’ lateral (cm/s) 9.6 + 1.9 8.8 + 2.7 0.225
RV e’ (cm/s) 7.3 + 2.3 5.7 + 2.3 0.018
LV EF (%) 55.8 + 6 51.2 + 6 0.015
VO2peak (ml/kg/min) 29.2 + 6.2 26.3 + 6.1 0.098

Numbers are mean + SD. Systemic arterial properties

HTx (n=53) MAP-Controls (n=22) Normotensive (n=25) P-ANOVA

MAP (mmHg) 100 + 12 103 + 7 † 89 + 6 ** , 0.001
Cardiac output (l/min) 82 + 12 62 + 9 ** 60 + 9 ** , 0.001
Heart rate (beats/s) 5.2 + 1.2 5.1 + 1.3 4.8 + 1.0 0.298
TVR (mmHg/(ml/s)) 1.22 + 0.3 1.26 + 0.3 1.17 + 0.3 0.417
Z0 (10-3 mmHg/(ml/s)) 97 + 43 104 + 25 111 + 41 0.147
C (ml/mmHg) 0.91 + 0.3 0.95 + 0.2 † 1.12 + 0.2 * 0.005
Ea (mmHg/ml) 1.71 + 0.5 1.43 + 0.3 * 1.27 + 0.4 ** , 0.001

Mean+ SD, * p,0.05 and ** p,0.001 compared with HTx. †p,0.05 compared with normo-
tensive subjects.
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Methods: The study population consisted of 74 hypertensive pts aged 54+12.2 yrs
classified basing on echocardiographic examination into one of 4 types of LV geome-
try: concentric hypertrophy (CH), eccentric hypertrophy (EH), concentric remodeling
(CR) and normal geometry (NG) and 45 healthy subjects serving as control group
(CG). Serum measurement of TNF-alpha level was performed by radioimmunometric
method.
Results:
Serum TNF-alpha level in hypertensive pts and controls:
CH (n = 22) 14.6 pg/ml
EH (n = 14) 15.7 pg/ml
CR (n = 21) 13.4 pg/ml
NG (n = 17) 12.7 pg/ml
CG (n = 45) 14.9 pg/ml
There were no significant differences in serum TNF-alpha level between hypertensive
pts and controls, as well as between subgroups with different types of LV geometry.
Conclusion: Serum TNF-alpha level in hypertensive pts without heart failure is normal
and comparable in pts with different types of LV geometry.

P1000
Right ventricular function is decreased in children with cystic fibrosis.

M M P. Driessen1; J B. Eising1; CSPM. Uiterwaal2; C K. Van Der Ent1; F J. Meijboom1

1University Medical Center Utrecht, Division Pediatrics, Wilhelmina Children’s Hospital,
Utrecht, Netherlands; 2University Medical Center Utrecht - Julius Centre for Health
Sciences and Primary Care, Utrecht, Netherlands

Purpose: Chronic pulmonary problems in cystic fibrosis (CF) can be complicated by
development of pulmonary hypertension during adulthood. In most adult CF patients
both systolic and diastolic right ventricular (RV) function are compromised. Since
early symptoms are often masked by pulmonary problems, cardiac symptoms only
reveal themselves when RV failure develops. So far cardiac function has only been
evaluated in adults and it is unknown when decrease of RV function initiates.
Methods: A pilot study was performed at a tertiary referral centre for pediatric CF. The
first 10 CF patients attending the outpatient clinic, aged 3-9 years, were asked to par-
ticipate. Healthy controls, in the same age-range, were selected from the ongoing
‘WHISTLER’ birth cohort. RV function was evaluated using echocardiography, includ-
ing blood Doppler, tissue Doppler and gray scale images from which basic diastolic
and systolic RV parameters were measured. Results were compared using the inde-
pendent student T-test.
Results: Ten CF patients and 9 healthy controls were included in the analysis; mean
age in both groups was respectively 71 and 60 months (p=0.334). The results are out-
lined in table 1, in all children the measured parameters were within the normal limits for
their age.
Conclusions: Pediatric CF patients showed a trend toward decreased systolic and -to
lesser extent- diastolic RV function compared to normal children. These results may
indicate that changes in the RV function occur early in life and may not exclusively
present in patients with severe pulmonary problems. This raises the question
whether evaluation of RV function should be routinely done earlier in life and this
could have implications for treatment.

P1001
Left ventricular stiffness and subclinical diastolic dysfunction in patients with
systemic autoimmune inflammatory diseases

Q. Shang1; LS. Tam2; JP. Sun1; JE. Sanderson1; Q. Zhang3; EKM. Li2; CM. Yu1

1Division of Cardiology, Department of Medicine and Therapeutics, CUHK, PWH, Hong
Kong, Hong Kong SAR, People’s Republic of China; 2Division of Rheumatology,
Department of Medicine and Therapeutics, CUHK, PWH, Hong Kong, Hong Kong SAR,
People’s Republic of China; 3Department of Cardiology, West China Hospital, Sichuan
University, Chengdu, China, People’s Republic of

Purpose: Hypertension and left ventricular hypertrophy (LVH) are the common risk
factors of diastolic dysfunction by contributing to ventricular stiffness (elastance). The
aims of this study were to evaluate the ventricular stiffness and subclinical myocardial
dysfunction in patients with systemic autoimmune inflammatory diseases without car-
diovascular diseases, especially hypertension or LVH.
Methods: One hundred and seventy-two patients with systemic autoimmune inflamma-
tory diseases, who had no clinical evidence of cardiovascular diseases, underwent
conventional echocardiography and tissue Doppler imaging. Patients with coexisting
hypertension and/or LVH were excluded. Finally, 86 patients (49 with psoriasis arthritis

and 37 with systemic lupus erythematosus) and 75 healthy subjects were enrolled. To
estimate LV stiffness and subclinical diastolic dysfunction, the ratio of the mitral inflow
early diastolic filling velocity (E) to the peak early diastolic velocity at lateral mitral
annular (E’) was measured. LV diastolic elastance was estimated as E/E’ divided by
LV stroke volume. Subclinical LV diastolic dysfunction was defined as E’ ,11.5cm/s
and/or E/E’ .10.
Results: Age, gender, blood pressure, total arterial compliance, LV mass index and
ejection fraction were matched between patient and control groups. However, LV dias-
tolic elastance (p,0.001) and prevalence of subclinical LV diastolic dysfunction
(p=0.003) were significantly higher in patients with systemic autoimmune inflammatory
disease than those in controls (Table).
Conclusions: Patients with systemic autoimmune diseases presented with increased
ventricular stiffness and early impairments of diastolic function even if they have no car-
diovascular diseases, which suggested inflammation may contribute to early cardiac
involvements in such patients.

P1002
Comparison of diastolic function between canarian wrestling and endurance
athletes

E. Arroyo Ucar; A. De La Rosa Hernandez; C. Hernandez Garcia; P. Jorge Perez;
J. Lacalzada Almeida; JJ. Jimenez Rivera; A. Duque Garcia; A. Barragan Acea;
I. Laynez Cerdena
Universitary Hospital of Canary Islands, La Laguna, Tenerife, Spain

The purpose of this study was to analyze and compare the left ventricular (LV) diastolic
function (DF) in a 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 underwent to
echocardiography for assessment systolic and diastolic function. All measured were
realized following ASE recommendations. DF was measured with pulsed mitral flow
and TDI in mitral annulus (septal, anterior, posterior and lateral). Mean average of
early diastolic mitral annulus velocity in four segments was calculated and divided
with early velocity of transmittal flow (E/e). Pulmonary flow velocity was measured
and Systolic-diastolic relationship measured (Vs/Vd).
Results: Isovolumic Relaxation time was larger in SA than EA (89+14 ms vs 79+10
ms; p,0.05) but not with controls (86+16 ms). No significant differences were ident-
ified for E/e relationship, E/A, Vs/Vd, deceleration time.Table 1.Conclusion: This is the
first study that analyzes cardiac adaptations and DF of Canarian Wrestling Athletes
(SA). We did not observe significant differences DF in all athletes and controls,
except in TRI that was longer in SA. It could be associated with an impaired DF but
more athletes are necessary to confirm our results.

P1003
Pulmonary artery dilatation in Eisenmenger syndrome, when and why?

M. Kaldararova1; I. Simkova2; J. Pacak2; P. Tittel1; J. Masura1

1National Institute of Cardiovascular Diseases - Children’s Cardiac Centre, Bratislava,
Slovak Republic; 2National Institute of Cardiovascular Diseases and Slovak Medical
University, Bratislava, Slovak Republic

Background: Due to pulmonary artery (PA) dilatation it may come to thrombosis and in
extreme forms to PA rupture and death. Eisenmenger syndrome (ES) hemodynamics

Echocardiographic results

CF (n=10) Healthy (n=9) p-value

RV end diastolic diameter (mm) 28.0 26.7 0.332
Tricuspid annular plane systolic excursion (mm) 19.3 21.4 0.033
RV systolic myocardial velocity (cm/s) 11.28 12.84 0.065
RV inflow E/A ratio (inspiratory)1 1.68 2.11 0.018
RV E-wave decelaration time (ms)1 114.78 169.25 0.010
RV inflow E/A ratio (expiratory)1 1.63 2.02 0.116
Left ventricular ejection fraction (Teich) 64.8 61.5 0.213

Means of both groups; p-value obtained using T-test. 1These parameters were only available in
7 CF patients and 7 healthy controls.

Comparisons between groups

Controls
n=75

Systemic Autoimmune
Inflammatory Diseases n=86

p

LV ejection fraction, % 66.3+7.1 64.9+6.6 0.192
Total arterial compliance, ml/
mmHg

1.2+0.3 1.1+0.3 0.065

LV mass index, g/m2 76.8+13.0 77.3+13.5 0.832
LV diastolic elastance 0.11+0.03 0.15+0.06 ,0.001
Subclinical LV diastolic
dysfunction, n (%)

15 (20.0%) 36 (41.9%) 0.003

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
Body surface area 1.8+0.11# 2.3+0.19* 2.06+0.19$

E/A 1.8+0.4 1.6+0,3 1.6+0.4
TRI (ms) 79.6+10.4 89.3+14.1 86+16.3
TDE (ms) 221.6+44.2 205.5+33.8 203+36.2
E/e 18.4+4.2 16.3+2.6 17.5+3.4
Vs/Vd 0.98++0.22 0.96+0.22 0.90+0.15
EF % 64.5+5.8 65.6+14.9 65.5+5.1

*p,0.05 between EA and SA $ p,0,05 between SA and controls # p,0,05 between EA and
controls TRI: Relaxation isovolumic time; TDE: Deceleration time; Vs/Vd: Relationship between
Systolic-diastolic pulmonary venous flow; E/e: Relationship between transmitral flow and mean
average of Tissue Doppler velocity; EF: Ejection fraction.
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represents volume overload resulting from congenital shunt combined with pressure
overload from secondary pulmonary arterial hypertension. The aim of the study was
to evaluate the degree of PA dilatation and possible influencing factors in ES patients.
Patients and methods: 37 ES patients (pts) (28F/9M) with mean age 36+18.8 years
[30 (81.1%) with post-tricuspid (post-TD); 7 (18.9%) with pre-tricuspid (pre-TD)
defects] were analyzed and compared to healthy matched controls. Anatomic and
hemodynamic parameters were established by echocardiography and in ES by right
heart catheterization. PA diameter was indexed to body height (mm/m). PA dilatation
was considered .15mm/m (mild 15-20mm/m, severe .20mm/m).
Results: 1. PA was significantly greater in ES pts compared to controls: median
22.7mm/m (14.4-34.1) vs 11mm/m (8.9-16), p,0.0001. 2. PA was not dilated in con-
trols, but significantly (p,0.0001) dilated in all ES pts (severe vs mild PA dilatation:
in pre-TD 90.9% vs 9.1% and in post-TD 53.8% vs 46.2%). 3. PA dilatation was more
severe in right ventricular dilatation (.30mm) (22.7 vs 18.9mm/m, p=0.01). 4. a
more significant PA dilatation was found in pts with pulmonary-to-systemic flow ratio
Qp/Qs ≥1 compared to Qp/Qs,1 (22.4 vs 19.3mm/m, p=0.04); in Qp/Qs≥1 severe
PA dilatation(.20mm/m) was found in 75% of pts in comparison to Qp/Qs,1,
where this was present only in 50% of pts, p=0.04. 5. PA diameter correlated with
age (p=0.0003) but not with sex. 6. No correlation between PA dilatation and PA press-
ures in ES pts was found, though in pts with extreme PA dilatation (.25mm/m) there
was a trend to lower PA pressures (mean PA pressure: 52 vs 70.5mmHg, p=0.21; sys-
tolic PA pressure: 75 vs 103mmHg, p=0.2).
Conclusions: Compared to healthy individuals PA is in ES significantly dilated, already
in children and progressive with age. Volume and pressure overload certainly influence
PA diameter but the mechanism may be more complex. Patients with pre-TD (com-
pared to post-TD) tend to more severe dilatation despite lower PA pressures. This
may be explained by a less effective off-load at the atrial level, which is already
known for the right ventricle but seems to be true also for the pulmonary artery. There-
fore patients with a pre-TD have the highest risk for complications resulting from PA
dilatation.

P1004
Which factors impact the left ventricle in systemic sclerosis?

M. Tadic1; BI. Ivanovic1; MZ. Zlatanovic2; ND. Damjanov2

1Institute for cardiovascular diseases, Clinical centre of Serbia, Belgrade, Serbia;
2Institute of Rheumatology, Belgrade, Serbia

Purpose: The aim of our study was to define clinical and echocardiographic par-
ameters which impacted left ventricular (LV) function and structure in patients with sys-
temic sclerosis (SSc).
Methods: Study included 55 SSc patients and 50 healthy volunteers adjusted by age
and sex. All subjects underwent clinical examination, pulmonary function testing, and
complete two-dimensional echocardiography which included pulsed and tissue
Doppler. We determined the ratio of early diastolic transmitral and septal area of the
mitral annulus flow velocities (E/e’septal). LV global ventricular function was estimated
by the Tei index. Pulmonary vascular resistance (PRV) was calculated by using echo-
cardiographic parameters.
Results: Pulmonary hypertension was presented in 38 patients (69%). Multiple
regression analysis showed that diffusion capacity for carbon monoxide (DLCO)
(b=0.515, p,0.001), PRV (b=0.451, p,0.001), tricuspid (e’/a’)septal (b=-0.354,
p=0.016) and E/e’septal ratio (b=0.602, p,0.001), and RV Tei index (b=0.541,
p,0.001) were independently associated with mitral E/e’septal. Multivariate analysis
revealed that DLCO (b=0.511, p,0.001), PRV (b=0.392, p=0.031), and the RV Tei
index (b=0.634, p,0.001) were independently associated with the LV Tei index. Analy-
sis of results showed that LV mass index was independently associated with PRV
(b=0.367, p=0.016), RV systolic pressure (b=0.551, p,0.001), and RV Tei index
(b=0.317, p=0.025).
Conclusion: Our study revealed some new non-invasive parameters which are useful
for everyday clinical practice for determination of early involvement of the left ventricle
in SSc.

PERICARDIAL DISEASE

P1005
Safety and efficacy of echocardiography-guided pericardiocentesis under
continuous visualization

S. Maggiolini1; G. Gentile1; A. Bozzano2; S. Suraci1; E. Meles1; C. Carbone1;
A. Tempesta1; C. Malafronte3; L. Piatti3; F. Achilli3
1Ospedale S.L. Mandic, Merate, Italy; 2San Gerardo Hospital, Monza, Italy; 3Alessandro
Manzoni Hospital, Lecco, Italy

Purpose: Echocardiography-guided pericardiocentesis is widely used in Coronary
Care Units. We assessed safety, efficacy and feasibility of echocardiography-guided
pericardiocentesis under continuous visualization.
Methods: 97 pericardiocentesis on 97 patients (mean age 60 years old, range 18-92)
were performed from 1993 to 2010 at our CCU. This procedure was carried out for
cardiac tamponade in 92 cases and for diagnosis in 5 cases.Percutaneous puncture
(anterior thoracic in 74 cases, subxiphoid in 23 cases) was performed at the site
closest to the exploring probe, where the largest amount of fluid was detected.A
needle carrier supported by a bracket with fixed angulation was mounted on the
probe. The needle guide kit was then mounted on the sterile sheathed probe. The

needle was advanced through the tissues and inside the pericardial space under con-
tinuous visualization. When the pericardial effusion was reached and the placement of
the needle inside the pericardial space was echographically confirmed, a drainage
catheter was introduced along the guide-wire, according to the Seldinger’s technique.
Results: The procedure was successful in 96 out of 97 cases. Drained fluid ranged
from 20 to 2000 ml. In 1 case of diagnostic pericardiocentesis the pericardial space
was impossible to reach due to minimal amount of pericardial fluid. In 1 case of
acute tamponade following transcatheter ablation of AV node, the pericardial puncture
caused a pleural-pericardial shunt with consequent drainage of pericardial fluid into the
pleural space and symptom resolution. In 1 case a transient AV type III block occurred.
Two patients had a vasovagal reaction without syncope. One patient on anticoagulants
for recent aortic and mitral valve replacement developed mediastinal haematoma that
required surgical drainage two weeks later. Puncture of cardiac chambers did not
occur, and emergency surgical drainage was not required in any case.
Conclusions: only one major complication occurred using this procedure. The inci-
dence of "minor" sequelae (e.g. right ventricle puncture) was lower than the incidence
reported by other studies on pericardiocentesis without continuous visualization. Our
technique appears to be safe and easy to perform even in the presence of minimal
amounts of pericardial fluid.

BASICS IN CONGENITAL HEART DISEASE IN THE ADULT

P1006
Progression of aortic valve dysfunction in adult post-coarctectomy patients

P. Luijendijk1; AWJM. Stevens1; HACM. De Bruin-Bon1; JWJ. Vriend2;
RBA. Van Den Brink1; HW. Vliegen3; BJ. Mulder1; BJ. Bouma1

1Academic Medical Center, Department of Cardiology at the University of Amsterdam,
Amsterdam, Netherlands; 2Hagaziekenhuis, The Hague, Netherlands; 3Leiden
University Medical Center, Department of Cardiology, Leiden, Netherlands

Purpose: Little is known on the progression of aortic valve dysfunction in adult post-
coarctectomy patients (CoA). The high prevalence of bicuspid aortic valve (BAV) in
CoA is associated with aortic valve stenosis (AS), aortic valve regurgitation (AR), and
ascending aortic dilatation. The aim of this study was to evaluate the progression of-,
and predictors for aortic valve dysfunction in CoA.
Methods: In this prospective study 96 CoA patients underwent serial echocardio-
graphic examinations between 2001 and 2009. AS was defined as maximal aortic
valve gradient ≥ 20 mmHg. AR was defined as none and minor, or moderate to
severe. Aortic dilatation was defined as an ascending aortic diameter ≥ 35mm.
Results: Ninety-six patients (mean age 29.4 years, range 17-61years; male 57%) were
followed during a follow-up of 6.8+1.4 years. Sixty patients (63%) had BAV. At baseline
aortic dilatation was present in 17 patients (17%, 16with BAV), AS was present in 10
patients (10%, 9 with BAV) and moderate to severe AR was found in 6 patients (6%,
of which 3 with BAV and AS). At the end of follow-up AS was present in 15 patients
(15%, 13 with BAV) and AR waspresent in 12 patients (13%, of which 8 with BAV,
and 6 with BAV and AS). The mean AS progression during follow-up, was 3 mmHg
(range -10 – 32 mmHg) (meanbaseline gradient 35+15.1 mmHg vs 38+11.1
mmHg at follow-up). Predictors for the progression rate of AS during follow-up were
age (b= 0.20, P= 0.008), aortic dilatation(b= 5.09, P= 0.004), and baseline aortic
valve gradient (b= 0.93, P, 0.001).
Conclusion: Overall progression of aortic stenosis in patients after coarctation repair is
rather mild in this young population. Progression of aortic stenosis in patients after
coarctation repair is determined by older age, aortic dilatationand aortic valve gradient
at baseline. These findings point towards a common embryological pathway of both
valvular and aortic disease in coarctation patients.

MASSES, TUMORS AND SOURCES OF EMBOLISM

P1007
Initial right atrial to left atrial area ratio predicts long-term prognosis following
acute pulmonary embolism

V. Chow; AC. Ng; T. Chung; L. Kritharides
Department of Cardiology, Concord General Repatriation Hospital, Sydney, Australia

Purpose: Pulmonary embolus (PE) is associated with increased morbidity and mor-
tality in long-term follow-up. However, it is unclear whether the initial transthoracic echo-
cardiogram (TTE) can predict long-term outcome beyond six months, or whether there
is a critical time window within which prognostically important information must be col-
lected. The purpose of our study was to assess baseline echocardiographic & bio-
chemical parameters that predict poor outcomes post PE.
Methods: From 2004, 35 patients with newly diagnosed PE were prospectively
recruited and intensively investigated with biochemical profiles (Troponin T, BNP, C-
reactive protein) and serial echocardiography to assess right ventricular (RV) function
on Days 1,2,5,42,84&182 following admission. All patients received therapeutic antic-
oagulation for a minimum of 6 months.
Results: Mean follow-up was 4.3+1.9 years (yrs), with a mean age at diagnosis of
63.1+18.1yrs. There were 10 deaths (28.6%). 7 (20%) patients developed recurrent
PE, with 4 patients receiving therapeutic anticoagulation at the time of recurrence. Sig-
nificant univariate predictors of death include: age (74+10.7v59+18.2,p=0.004), sys-
temic hypertension (p=0.006), underlying malignancy (p=0.007), ratio of right to left
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atrium (RA/LA) area (1.2+0.37 vs 0.89+0.26, p=0.01), systolic strain rate of apical
right ventricular (RV) wall (p=0.04) and A’ velocity of apical RV wall (p=0.04). Multi-
variate independent predictors of death are shown in Table 1. After incorporating RA/
LA area ratio into multivariate model, RV dysfunction was not an independent predictor
of long-term survival. A baseline RA/LA area ratio .0.89 has sensitivity of 78% and
specificity of 64% in predicting death (AUC=0.76, p=0.02). Normalisation of the RA/
LA area ratio occurred rapidly, typically within 5 days of presentation, and the RA/LA
ratio measured even 2 days after presentation was not predictive of mortality.
Conclusion: The RA/LA area ratio is a simple, novel and robust predictor of long-term
mortality after acute PE, but only when measured on day 1 of presentation.

DISEASES OF THE AORTA

P1008
Could aortic dysfunction explain angina in patients with angiographically
normal coronary arteries?

ME. Iancu1; M. Serban1; I. Craciunescu1; A. Hodo1; I. Ghiorghiu1; BA. Popescu2;
C. Ginghina2

1Institute of Cardiovascular Diseases "Prof. Dr. CC Iliescu", Bucharest, Romania;
2University of Medicine "Carol Davila", Institute of Cardiovascular Diaseases"Prof.Dr.
C.C. Iliescu", Bucharest, Romania

Background: Angina with angiographically normal coronary arteries (NCA) still has
controversial pathophysiological mechanisms. Experimental studies have shown that
coronary artery blood flow varies with aortic (Ao) stiffness, but clinical data are poor.
Objective: To assess Ao function by different echocardiographic techniques in patients
(pts.) with angina and NCA versus asymptomatic pts. (with or without cardiovascular
risk factors).
Methods: Study group consisted of 15 pts. with angina and angiographically NCA
(mean age 60,9 + 5,3 years) and 15 age and gender- matched control subjects
(asymptomatic pts), mean age 58,9 + 8,6 years. Systemic hypertension was found
in 66,7% of pts. with angina and NCA and in 60% of control group (p=NS). There
were 2 subjects with type 2 diabetes mellitus in both pts. and control groups. 33,3 %
of subjects were smokers in pts. group and 46,6% of control subjects (p=NS). Dyslipi-
demia was found in 53,3% of pts. with angina and NCA and 40 % of control group
(p=NS).
Methods: Ao stiffness indices, calculated using ascending Ao systolic and diastolic
diameters were: Ao Strain, Ao distensibility (Ao Dis), Ao stiffness index (Ao SI).
Ao function was evaluated also by measuring tissue Doppler (TdI) systolic (SW), early
and late diastolic(EW, AW) velocities of the anterior Ao wall.
Total afterload was defined by the effective arterial elastance (Ea=0.9Xsystolic blood
pressure/SV, SV=stroke volume). Systemic vascular resistance index (SVRI)= mean
arterial pressure/cardiac index. Total arterial compliance (Ca)=SV/pulse pressure.
Results: Pts. with angina and NCA had decreased Ao strain and Ao dis and increased
Ao stiffness compared with control subjects: Ao Strain 17,7+7,4 % vs 24,8 + 10,8 %
(p=0,05), Ao Dis 078 +0,3 vs 1,2 + 0,6cm2/dyne (p,0,05), Ao SI 3,4+1,8 vs 1,9
+0,5 (p,0,05).
SW and EW TdI Ao wall velocities were decreased in pts group versus control subjects
: SW 6,7+ 1,6 vs 10 +1,9 cm/s, (p,0,05), EW 5,6 +2,1 vs 9,4 +2,7 cm/s (p,0,05),
AW 7,1+ 2,3 vs 7,7+2,9 cm/s (p=0,4).
Ea and SVRI were increased and Ca decreased in pts with angina versus asympto-
matic subjects: Ea 2,1+ 0,5 vs 1,6 +0,2 mmHg/ml (p,0,05), SVRI 2,9+ 0,8 vs
1,9+0,2 dyne *s *m2/cm-5 (p,0,05), Ca 1,2 + 0,4 vs 1,6 +0,3 ml/mm Hg (p,0,05).
Conclusion: Aortic vascular function, evaluated by multiple parameters, proved to be
altered in patients with angina and normal coronary arteries versus control subjects.
These findings suggest a possible pathophysiological link between aortic stiffening,
increased afterload and angina symptoms, in the absence of coronary stenoses.

P1009
Screening for aorto-iliac occlusive disease with echocardiography

G. Styczynski1; C A. Szmigielski1; A. Kaczynska1; J. Leszczynski2; G. Rosinski3;
A. Kuch-Wocial1
1Medical University of Warsaw, Department of Internal Medicine, Hypertension &
Vascular Diseases, Warsaw, Poland; 2Medical University of Warsaw, Department of
General and Thoracic Surgery, Warsaw, Poland; 3Medical University of Warsaw,
Department of Gastroenterology and Metabolic Diseases, Warsaw, Poland

Purpose: Several studies demonstrated feasibility of visual assessment of the Doppler
waveform in common femoral artery in a indirect evaluation of aorto-iliac segment.
Since adult patients with cardiac diseases often have coexistent arterial pathology,

we decided to study, whether echocardiography can be useful in screening for signifi-
cant aorto-iliac occlusive disease in these patients.
Methods: We evaluated 92 patients with abdominal aortic aneurysm or peripheral
artery occlusive disease, referred from the vascular surgery department for cardiac
evaluation before surgery. At the end of echocardiographic examination, evaluation
of flow in the distal external iliac arteries with an echocardiographic probe was per-
formed. Doppler waveform was classified into normal - with early diastolic flow reversal
or abnormal - without early diastolic flow reversal. Echocardiographic results were com-
pared in a blinded fashion with reports from computer tomographic angiography.
Results: Overall there were 58 iliac segments with significant (≥ 70%) stenosis or
occlusion and 126 iliac segments without significant disease on computer tomographic
angiography. Abnormal Doppler waveform was found in 56 out of 58 abnormal iliac
segments – sensitivity 97%, and normal waveform was found in 106 out of 126
normal iliac segments – specificity 84%. Positive predictive value of abnormal
Doppler waveform for significant iliac disease was 74%, and negative predicting
value was 98%.
Conclusions: Echocardiography can be applied as a good screening method for the
detection of significant aorto-iliac occlusive disease.

P1010
The role of contrast transesophageal echocardiography in the diagnosis and
characterization of acute aortic syndrome

M. Slavich1; MB. Ancona1; A. Fisicaro1; M. Oppizzi1; E. Marone2; L. Bertoglio2;
G. Melissano2; A. Margonato1; R. Chiesa2; E. Agricola1

1San Raffaele Hospital (IRCCS), Noninvasive Cardiology Unit, Milan, Italy; 2Division of
Vascular Surgery, San Raffaele Scientific Institute, Milano, Italy

Background: CTand transesophageal echocardiography (ETE) are commonly used in
the diagnosis of acute aortic syndrome (AAS). Recent studies are underlining the addi-
tive value of contrast echocardiography during ETE (EETE) in the evaluation of the
aortic diseases.
Aim of the study: investigate the role of the EETE compared to unenhanced ETE
(UETE) in AAS characterization, assuming CT as reference standard.
Methods: 25 patients with suspected AAS were evaluated through UETE. ETEE scans
were acquired after the i.v. administration of contrast agent (Sonovue,Bracco). In both
the ETE evaluation, operators had to define the pathology, underlining additive features
(numbers of entrance tears, intramural haematoma or penetrating aortic ulcer (PAU)
associated, false lumen thrombosis, aortic wall rupture). The image quality was evalu-
ated through a 1 to 4 score.
Results: Compared to the 76% of UTEE evaluation, EETE images quality was sub-
optimal/optimal in 100% of the patients (p.0.02). We detected: 5 type B aortic dissec-
tion, 2 type A aortic dissection,6 PAU, 6 intramural haematoma (but 3 of them were
associated to other aortic diseases), one traumatic aortic rupture. In 8 patients AAS
was rule out by CT scan; while EETE images were clearly negative for the presence
of AAS, UETE images didn’t allowed a definitive diagnosis (in 2 patients UETE
images were suspicious for type A aortic dissection, and in one patient for PAU).
The negative predictive value of ETEE was 100%. In type B aortic dissection patients,
several entrance tears and a wide ascending aortic haematoma, not previously
detected with UETE were identified. In type A aortic dissection, EETE identified a com-
plete intimal laceration in a previous aortic stenting deployment site only suspected by
UTEE, while in another patient ETEE defined the aortic arch entrance tear with a retro-
grade aortic dissection, not detectable during UETE examination.In PAU characteriz-
ation, EETE achieved a proper crater dimension evaluation and in one patient
unveiled the presence of a not previously seen haematoma. In the post-traumatic
aortic rupture, EETE ruled out the presence of an active replenishment of the aortic
wall haematoma. This important information wasn’t achieved through colour Doppler
UETE.
Conclusion: EETE is highly accurate in AAS evaluation. Compared to UTEE, EETE
provides better quality images and additive morphological data, regarding the aortic
wall characteristics and the flow dynamics. These information play a major role inthe
study of the patient and indeed may influence the clinical decision making and the
therapeutic management.

STRESS ECHOCARDIOGRAPHY

P1011
Incremental value of global longitudinal strain to wall motion analysis for
detection of single vessel coronary artery disease in patients undergoing
dipyridamole stress echocardiography.

C. Zito; M. Mohammed; M. Cusma-Piccione; S. Piluso; S. Arcidiaco; R. Nava; R. Giuffre
; L. Ciraci; M. Ferro; S. Carerj
University Hospital of Messina, Department of Medicine and Pharmacology, Messina,
Italy

Purpose: Dipyridamole stress echo (DSE) is currently used as an alternative to dobu-
tamine stress echo in detecting coronary artery disease (CAD). The lower sensitivity in
identifying a single-vessel CAD is a major drawback of DSE. The purpose of this study
was to investigate incremental value of global longitudinal strain (GLS) to wall motion
(WM) analysis for detection of single vessel CAD during DSE.
Methods: 15 patients (9 men, 62+7 years), with intermediate pre-test probability of
disease, underwent concomitant DSE and coronary angiography. Optimal cutoff

Table 1 Independent predictors of death

Variable OR 95% CI p value

Systemic hypertension 20.2 1.3-310.4 0.03
Malignancy 23.3 1.2-430.3 0.03
RA/LA area ratio (per 0.01 increase) 1.05 1.002-1.096 0.04

(Backwards Selection Model: R2=0.69).
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value to define normal GLS was -20%. Diagnostic accuracy in the identification of CAD,
evaluated through sensitivity, specificity and positive/negative predictive values (PPV/
NPV), was analyzed for WM score index (WMSI) and GLS. Concordance between
each diagnostic method and the reference standard, represented by the presence of
CAD was evaluated by kappa score and Kendall’s tau coefficient.
Results: Prevalence of a significant CAD (more than 50% of luminal narrowing) was
77% in overall population and prevalence of single vessel CAD was 70%. The GLS sig-
nificantly decreased from rest (-17+4%) to peak stress echo (–15+4%, p,0.001).
Sensitivity, specificity, PPV and NPV for WMSI were respectively: 50%, 67%, 83% and
29%. However, combination GLS and WMSI had the highest sensitivity (70%), speci-
ficity (70%), PPV (87.5%) and NPV (40%). Furthermore GLS showed a higher concor-
dance with coronary angiography (k = 0.75; Kendall’s tau = 0.78) than WMSI (k =
0.11; Kendall’s tau = 0.14).
Conclusions: The GLS analysis had higher diagnostic accuracy than WM analysis for
detection of a single vessel CAD. However, combination GLS and WMSI resulted in sig-
nificant incremental increase in the accuracy of DSE, especially with regard to the test
sensitivity.

P1012
Post systolic strain during dobutamine stress and myocardial ischemia.

V. Uusitalo1; M. Luotolahti2; M. Pietila3; M. Wendelin-Saarenhovi3; J. Hartiala2;
M. Saraste2; J. Knuuti1; A. Saraste1

1Turku PET Centre, University of Turku & Turku University Hospital, Turku, Finland; 2Turku
University Hospital, Department of Clinical Physiology, Turku, Finland; 3Turku University
Hospital, Dept of Internal Medicine, Division of Cardiology, Turku, Finland

Purpose: Dobutamine stress echocardiography (DSE) is an established, noninvasive
method for the detection of myocardial ischemia induced by coronary artery disease
(CAD). Quantification of systolic and post-systolic myocardial strain by speckle tracking
echocardiography has been proposed as a potential tool to aid visual assessment of
wall motion abnormalities induced by ischemia. The aim of this study was to evaluate
feasibility of speckle tracking during DSE.
Methods: Study group consisted of 36 patients of 62 + 7 years of age with intermedi-
ate likelihood of CAD who underwent diagnostic DSE. Strain images were obtained
using GE Vivid 7 at 4 time points: rest, low dose (20 mg/kg/min) of dobutamine,
peak stress (40 mg/kg/min of dobutamine +/- atropine) and 3 minutes post-stress.
All patients had invasive coronary angiography and haemodynamically significant cor-
onary stenosis was defined as .70% by quantitative coronary angiography or in the
presence of intermediate stenosis by fractional flow reserve (FFR) ,0.80. Myocardial
strain, strain rate and post systolic strain (PSS) of areas supplied by these arteries
were measured blinded to the results of angiography.
Results: There were 13 significant stenoses in 108 vessels. Overall PSS was higher in
low dobutamine dose than in rest (4.7 + 5.1% vs. 3.4 + 3.7%, p=0.05) but did not
change significantly at low dose, peak stress and post-stress (4.7 + 5.1%, 5.9 +
9.8% and 5.5 + 8.8%, respectively). Logistic regression analysis including strain,
strain rate and PSS showed that PSS was the strongest predictor of significant coron-
ary stenosis. Compared with the vessels with significant stenosis, PSS was comparable
in the non-stenosed vessels at rest (5.8 + 6.6 vs. 3.1+ 3.1, p=0.07). At low dose, peak
stress and post-stress, PSS was higher in stenotic than non-stenotic vessels (8.3 + 8.0
vs. 4.2 + 4.3, p= 0.03, 13.1 + 15.3 vs. 4.9 + 8.4, p=0.03, 17.3 + 19.4 vs. 3.8 + 4.3,
p=0.02, respectively).
Conclusions: The amount of post systolic myocardial strain during dobutamine infu-
sion is a strong predictor of the presence of flow-limiting coronary artery stenosis.
Further studies are warranted to determine the value of PSS measured with speckle
tracking for the detection of significant CAD during DSE.

P1013
Impact of exercise echocardiography on moderate ischemic mitral regurgitation
in patients with heart failure after ST elevation myocardial infarction.

J. Kochanowski; P. Scislo; R. Piatkowski; M. Grabowski; M. Marchel; M. Roik; D. Kosior;
G. Opolski
Medical University of Warsaw, Warsaw, Poland

Purpose: The aim of the study was to assess the influence of semi-supine exercise
echocardiography (ExE) on moderate ischemic mitral regurgitation (IMR) in patients

(pts) with heart failure (NYHA II/III) after ST elevation myocardial infarction (STEMI)
treated with primary angioplasty (PCI).
Materials and methods: We analyzed 58 pts (M-39; 63+10 year) after STEMI, com-
plicated with heart failure and moderate IMR in 12 month follow up. Size of IMR, ejec-
tion fraction (EF) and transtricuspid pressure gradient (TVPG) were assessed using 2D
and Doppler echo at rest and during exercise. Effective regurgitation orifice (ERO) was
used for quantitative IMR assessment (moderate ≥10-20, severe ≥ 20 mm2). As clini-
cally significant we established change of IMR from moderate to severe during ExE.
Results: In all group of pts the ERO of IMR increased from 14+2,3 mm2 at rest, to
22,7+6,7 mm2 at peak exercise (p,0,0001), TVPG from 25,1+4,7 mmHg at rest, to
33,3+7,4 mmHg at peak exercise (p,0,0001). In 29 pts we observed increase of
ERO above 20 mm2 during ExT (50%). In this group there was a positive, significant
correlation between exercise-induced changes in ERO and TVPG (r=0.58,
P,0.001). ExE-induced changes in ERO were also related to ExE-induced changes
in coaptation high (r= 0.72, P=0.001), tenting area (r =0.68, P=0.002), and wall
motion score index (r=0.41, p=0.01). The ERO decreased in 4 pts. ECHO parameters
at rest in whole pts (gr.1) and in pts with increase of ERO ≥ 20 mm2 (gr.2) are shown in
table 1.
Conclusions:
1. ECHO evaluation at rest underestimates the severity of IMR.
2. ExE changes in IMR severity are strictly related to ExE changes in mitral deformation
and presence of recruitable contractile reserve.
3. A moderate degree of mitral regurgitation at baseline can be associated with large
dynamic changes, explaining the clinical spectrum of symptoms.

P1014
Value of 2D-strain dobutamine stress echocardiography compared with
18FDG-PET for evaluation of viability and scar in patients with low flow-low
gradient aortic stenosis. A sub-study of the TOPAS St

P E. Bartko1; S. Graf1; A. Khorsand1; R. Rosenhek1; I. Burwash2; R. Beanlands2;
M-A. Clavel3; H. Baumgartner4; P. Pibarot3; G. Mundigler1
1Medical University of Vienna, Department of Internal Medicine II, Division of Cardiology,
Vienna, Austria; 2University of Ottawa Heart Institute, Ottawa, Canada; 3Laval University,
Laval, Quebec, Canada; 4University Hospital, Department of Cardiology & Angiology,
Munster, Germany

Purpose:In patients with low flow-low gradient aortic stenosis (LFAS) dobutamine
stress echo allows discrimination between true and pseudosevere aortic stenosis but
reduced left ventricular contractility needs further evaluation of the amount of residual
viability (revealed by 18FDG-PET) to estimate the potential of improvement. We inves-
tigated the value of peak systolic longitudinal 2-D strain (PLS) for discrimination
between different viability states in comparison to 18FDG-PET.
Methods:22 patients with LFAS (valve area(AVA)≤1.2cm2(indexed AVA≤0.6cm2/
m2),LVEF≤40%and mean pressure gradient≤40mmHg) were enrolled. All patients
underwent N-13 ammonia (13) (perfusion scan) and 18FDG-PET (18) (metabolism
scan) and were thus classified as follows: Normal (13 uptake.70%), perfusion/metab-
olism mismatch (13 uptake≤70% and 18.70%), perfusion/metabolism match (13
uptake≤70% and 18,70%) and scarred segments (S) (13uptake≤70% and
18,50%). Subsequently we arranged S into groups:viable (normal and mismatch)
versus reduced viability (match and scar) and normal versus scar. PLS analysis was
performed offline in the apical 4,3, and 2 chamber views for each step: echo at rest,
10mcg/kg/h (LDD) and peak dose (PDD) dobutamine. We used bull’s eye analysis
with an 18 segment model to compare 18FDG-PET with speckle tracking echo.
Results:16male and 6female patients, age70+12years (mean+SD) were examined.
LVEF was 29+11%, AVA-index 0,4+0,1cm2/m2. Segmental classification by
18FDG-PET: We found 324 viable S (Rest-6,5+6,8 LDD-7,6+7,1 PDD-7,3+6,9) and
72 (Rest-4,5+6,4 LDD-3,7+8,0 PDD-4,1+7,5) S with reduced viability (p= 0,023at
Rest; p=0,000 at LDD and p=0,000 at PDD). Sub-analysis showed 262
(Rest-6,5+6,8 LDD-7,8+7,2 PDD-7,6+6,9) normal S and 22 (Rest-3,1+6,0
LDD-1,3+7,0 PDD-3,8+6,5) scarred S (p=0,025 at Rest; p=0,000 at LDD and
p=0,014 at PDD). PLS values for different viability states and their sensitivity/ speci-
ficity: viable/reduced viability: Rest-6,8 56%; LDD-7, 62%; PDD-6,8 62%. Scar/normal:
Rest-5,6, 65%; LDD-6, 70%; PDD-6, 68%. ROC AUCs for differentiation of viable from
S with reduced viability: Rest0,59; LDD0,65, PDD0,63. ROC AUCs for differentiation
of normal from scar S: Rest0,66; LDD0,76; PDD0,68.
Conclusions:In patients with LFAS PLS is significantly impaired in S with reduced via-
bility compared to viable S and even more impaired in scar compared to normal
S. Dobutamine administration improves differentiation of viable from S with reduced
viability by PLS with best performance at LDD levels. PLS in the setting of DSE in
patients with LFAS may provide a new tool to discriminate different states of viability.

Table 1

Gr.1 Gr.2 p.

LVDD (cm) 5,5+0,5 5,6+0,5 NS
LA (cm) 3,9+0,5 4,1+0,4 NS
EF (%) 41+11 40+10 NS
ERO (mm2) 14+2,3 15,8+1,2 0,03
TVPG (mmHg) 25,6+4,8 31,2+2,5 ,0,005
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TRANSESOPHAGEAL ECHOCARDIOGRAPHY

P1015
Essential role of intraoperative transesophageal echocardiography in
endovascular repair of thoracic aortic dissection. Eleven cases review. Single
centre experience.

S. Kudrnova; AA. Apor; HK. Huttl
Semmelweis University, Heart Center, Budapest, Hungary

Purpose: Thoracic aortic dissection constitutes a highly fatal clinical emergency. Trans-
esophageal echocardiography represents a sensitive, non-invasive, bed-side imaging
modality for thoracic aortic disease. Percutaneous stentgraft deployment offers a clini-
cally and technically efficient, low-morbidity, low-mortality, low-complication rate
alternative to open repair of thoracic aortic dissection. We review our experience with
intraoperative use of TEE for thoracic endovascular aortic repair (TEVAR).
Methods and Materials: Eleven TEVAR procedures were performed in general
anesthesia using real-time TEE to identify the extent of the aneurysmal sac, depict dis-
section entry and exit zone, aid endograft positioning, to detect early flow within the
aneurysmal sac immediately after stentgraft deployment.
Results: All our TEVAR procedures were technically and clinically successful, no com-
plications occurred. Real time TEE has shown to be a valuable tool for visualization and
quantification of aortic pathology, confirming guide wire placement into the true lumen,
aiding stent-graft positioning (assuring that it covers the dissection entry and exit zone
and adheres properly to the aortic wall), representing the most sensitive imaging
modality for endoleaks detection immediately after the endograft placement.
Conclusion: Real-time intraoperative TEE has in our centre proved to be an essential
imaging tool for thoracic aortic dissection precisely identifying its true extent. Supple-
menting fluoroscopy, TEE has significantly increases TEVAR’s safety, accuracy, and
efficacy through providing fast and complete pathomorphological information, improv-
ing spatial orientation, allowing continuous monitoring of the procedures and thus
improving their outcomes and not less importantly lowering radiation dose and contrast
material use.

P1016
Importance of multiplanar real-time intraoperative TEE in endovascular
treatment of iatrogenic pulmonary vein stenosis. Twelve cases review. Single
centre experience.

S. Kudrnova; A. Apor; HK. Huttl
Semmelweis University, Heart Center, Budapest, Hungary

Purpose: PVS constitutes a rare but serious complication of catheter ablation of arrhyt-
mogenic foci within pulmonary veins and surrounding atrial tissue. TEE represents a
sensitive, non-invasive, bed-side imaging modality for pulmonary vein diseases. Percu-
taneous stent placement presently offers most effective iatrogenic PVS treatment.
Through our centre’s experience with the use of multiplanar real-time TEE in planning
and execution of endovascular PVS treatment we would like to contribute to manage-
ment optimization of this tricky chronic disease.
Methods and Materials: Twelve PVS interventions were performed using multiplanar
real-time TEE supplementing angiography for transeptal puncture guidance, PV ostia
depiction, lesions identification and quantification, stent positioning and subsequent
blood-flow visualization and cardiac function monitoring.
Results: Intraoperative multiplanar real-time TEE has proved to be a valuable compli-
mentary tool for transeptal puncture guidance, lesion visualization, stent placement
through providing crucial spatial information about the atria, foramen ovale, PV ostia,
pre-and-post procedural pressure and velocity gradients, in-stent blood-flow monitor-
ing in all 12 cases of PVS interventions. TEE also offered useful information regarding
cardiac function during the procedures.
Conclusion: Multiplanar real-time intraoperative TEE has in our centre proved to be an
essential supplement to angiography significantly increasing their safety, accuracy, and
efficacy through providing fast and complete pathomorphological information, improv-
ing spatial orientation, allowing continuous monitoring of the procedures and thus
improving their outcomes and not less importantly lowering radiation dose and contrast
material use.

P1017
3DRT transesophageal echocardiography in percutaneous left atrial appendage
occlusion using the amplatzer cardiac plug (ACP)

F. Mori1; G. Santoro2; A. Oddo1; G. Rosso2; F. Meucci2; F. Pieri1; G. Squillantini2;
GF. Gensini3
1Careggi University Hospital, Department of Cardiology, General Cardiology II,
Florence, Italy; 2Careggi University Hospital, Department of Cardiology, Invasive
Cardiology, Florence, Italy; 3Careggi University Hospital, Department of Cardiology,
General Cardiology I, Florence, Italy

Transcatheter left atrial appendage (LAA) occlusion is emerging as a potential
alternative to anticoagulation therapy for the prevention of cerebrovascular events
in those patients with permanent or paroxysmal atrial fibrillation (AF). The aim of
our study is to evaluate the role of 3D real time tranesophageal echocardiography
(3DRT TEE) in this procedure when using a new device, the Amplatzer Cardiac Plug
(ACP).
Methods: data from 37 patients (p) submitted to our clinic for percutaneous LAA
occlusion were collected from December 2008 to March 2011. All the patients had par-
oxysmal or permanent AF with an elevated cardio-embolic score (CHA2DS2VASc ≥ 2)
and a major contraindication to oral anticoagulant therapy. A 3DRT TE was
performed in all p before the procedure in order to evaluate the anatomy and dimen-
sions of LAA and the exclude the presence of thrombosis. Each procedure was
monitored usimng TE. After the procedure patients were submitted to 3DRT TE to
evaluate the correct position of the device. Patients were treated with dual antiplatelet
therapy for 4 weeks.
Results: Mean age was 77 years. 62% of patients were male. After the preproce-
dural evaluation 2 patients were excluded because of the presence of LAA throm-
bosis; moreover LAA anatomy was judged not suitable for the procedure in one
p. LAA occlusion was performed in 34 p using TE monitoring. The ACP was suc-
cessfully implanted in 33 of 34 patients. No acute complications were observed. At
follow-up 4 patients were dead for non procedural related causes (two pulmonary
embolism, one cancer, one congestive heart failure). None of the patients
implanted had a TIA or stroke during the follow up period. TE was performed in
29 patients at a mean time of 11 months (range 2-18) after the procedure, demon-
strating no malposition nor embolization of the device, neither left atrial thrombosis.
In one case there was a small residual shunt in LAA. Mitral valve movement, trans-
mitral flow and left superior pulmonary vein were not affected by the presence of
the device.
Conclusions: 3DRT TEE is a very useful technique in the pre-procedural
evaluation, monitoring and follow-up examination of p who are candidates for
percutaneous LAA occlusion with ACP. This technique contributes to study the
complex anatomy of LAA and to evaluate dimensions and morphology of its ostium;
moreover, it contributes to make the procedure safe and to increase the procedural
success rate.

CONTRAST ECHOCARDIOGRAPHY AND TISSUE HARMONIC
IMAGING

P1018
Safety and accuracy of early two-dimensional and three-dimensional
echocardiographic myocardial perfusion analysis at patients with acute
myocardial infarction.

P. Scislo; J. Kochanowski; R. Piatkowski; M. Roik; M. Postula; G. Opolski
Medical University of Warsaw, Warsaw, Poland

The aim of the study was to assess the value of myocardial perfusion (MCE) analysis at
patients (pts) referred to echocardiographic assessment after acute myocardial infarc-
tion (STEMI). The part of the assessment was to analyze the safety of the procedure in
the case of three-dimensional perfusion assessment.
According to coronary angiography consecutive patients after first myocardial infarc-
tion treated by PCI were referred to 2 arms of the study– first (group 1) pts with AMI
complicated by no-reflow phenomena - 45 (51%), second (group 2) – pts with no
no-reflow phenomena 43 (49%). All pts received standard medical therapy according
to the European guidelines. The infarct related artery was LAD in 41 pts (47%), RCA
24 (27%) and Cx 20 (26%). Finally, 3 pts (3%) of pts were excluded from MCE
because of technical conditions.
The MCE-2D were performed using commercially available stabilized sulphur hexa-
fluoride in slow intravenous infusion and recorded in 20-cycles low-mechanical index
mode. In first 2 seconds of recordings 3 seconds of flash with high-mechanical
index was used for microbubles destruction. The MCE-3D data were recorded in
7-cycles full volume mode after 3 seconds manual flash.
After 1 week and 6 months rest echo and dobutamine stress echo were performed at
84 pts to confirm primary assessment. The safety of MCE were assessed by occur-
rence of clinical, echocardiographical and electrocardiographical monitoring during
the test and after 30-day period.
Conclusions: MCE is safe procedure even at patients within 24 first hours after myo-
cardial infarction. Diagnostic specificity of MCE is higher at pts without no-reflow
phenomena.

3D TEE expanded PVS stent en-face
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P1019
Intrapulmonary shunt in cryptogenic stroke in older Patients: true cause of
paradoxical embolism?

D-G. Park; J-Y. Hong; S-E. Kim; J-H. Lee; K-R. Han; D-J. Oh
Hallym University Kangdong Sacred Heart Hospital, Seoul, Korea, Republic of

Purpose: The association between the presence of patent foramen ovale (PFO)
and cryptogenic stroke in older patients is controversial. Intrapulmonary shunt is
frequently detected in agitated saline contrast echocardiography but its clinical
significance was not established. We aimed to determine the association
between patent foramen ovale, intrapulmonary shunt (IPS), cryptogenic stroke in
older patients.
Methods: We examined 557 consecutive patients at the age of 55 years or older who
had a stroke. The cause of ischemic infarction was classified according to TOAST (Trial
of ORG 10172 in Acute Stroke Treatment) criteria. We compared the 118 patients with
cryptogenic stroke and the 439 patients with known causes. We identified PFO, using
transthoracic echocardiography with harmonic imaging and agitated saline contrast. If
bubbles appear in the left atrium within 3 cardiac cycles from maximal opacification of
right atrium, PFO is diagnosed, whereas IPS is diagnosed, if bubbles appear after 3
cardiac cycles from pulmonary vein.
Results: The prevalence of PFO showed no significant difference between patients
with cryptogenic stroke and those with known causes (17% vs. 12.6%, p=0.15). IPS
was more frequently observed than PFO (15% vs. 12.7%) and its prevalence was sig-
nificantly greater among patients with cryptogenic stroke than among those with stroke
of known cause (21% vs. 13.3%, p=0.30). Mutivariate analysis adjusted for age, mitral
annular calcification, aortic valve sclerosis and hypertension revealed that the presence
of PFO or IPS was independently associated with cryptogenic stroke (odds ratio, 1.8;
95% CI, 1.09 to 3.02; p=0.21).
Conclusions: Our data showed that IPS has a strong association with cryptogenic
stroke in older patients. A prospective cohort study is required to confirm the putative
role of IPS in cryptogenic stroke.

REAL-TIME THREE-DIMENSIONAL ECHOCARDIOGRAPHY

P1020
Reference ranges for the various components of left ventricular myocardial
deformation assessed by 3D speckle-tracking, and comparison with 2D
speckle-tracking

D. Muraru1; L. Dal Bianco1; M. Beraldo1; E. Solda’1; U. Cucchini1; D. Peluso1; MF. Tuveri
2; 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

Background: Speckle-tracking echocardiography (STE) enables the study of
myocardial deformation and thus can provide insights about heart structure and
function. However, 2D STE suffers from errors due to through-plane decorrelation.
3D STE overcomes such limitation, yet data regarding normality ranges for this new
technology are lacking. Accordingly, we sought to assess the reference values of a
newly developed 3D speckle-tracking method for longitudinal (L1), circumferential
(C1), area (A1) and radial strain (R1), and then to compare them with those obtained
by 2D STE.
Methods: We acquired 3D full-volume data sets (32+2 vps) from apical approach in
78 healthy volunteers (37+11 years, 40 women) using Vivid E9 equipped with 4V
probe (GE Healthcare, Horten, N) to measure the different components of LV defor-
mation in 17 segments. 2D L1 was assessed in apical 4-, 3-, and 2-chamber views
(76+6 fps) and C1 was measured in parasternal short-axis views (73+7 fps) during
the same echo study.
Results: Total study time was shorter with 3D than with 2D STE (5.1+1.1 vs 7.0+1.2
minutes; p, 0.001), due to shorter acquisition time (2+0.6 vs 4+2 minutes;
p,0.001). Conversely, analysis time was similar for 3D and 2D STE (3.3+0.8 vs
3.0+0.8 minutes; p=NS). 3D L1 (-20%, 95%CI -19 to -21%) was significantly lower
than 2D L1 (-21%, 95%CI -21 to -22%, p=0.0001). Global 3D C1 (-19%, 95%CI -19 to
-20%) was higher than 2D C1 at basal level (-18%, 95%CI -17 to -19%, p=0.002),
lower than 2D C1 at apical level (-30%, 95%CI -29 to -34%, p,0.0001), but similar to
2D C1 at mid-papillary level (-19%, 95%CI -17 to -21%, p=NS). 3D values for A1 and

R1 were (-35%, 95%CI -36 to -34%, and 57%, 95%CI 55 to 59%, respectively). Repro-
ducibility for the 3D strain components assessed in 20 subjects and expressed as
mean difference of repeated measurements was: 0.5% and 1.5% for L1, 0.5 and
1.4% for C1, 0.6 and 2.1% for A1, 1.4 and 3.1% for R1, for intra- and inter-observer
reproducibility, respectively.
Conclusions: 3D STE is a simple, fast and reproducible technique for assessing the
different components of LV myocardial deformation. Due to the reported inconsistency
of LV strain values among different vendors, it is pivotal to establish vendor-specific
reference values for this newly developed echo tehnique.

P1021
Quantitative analysis of left atrial function in asymptomatic patients with
b-thalassemia major using real-time three-dimensional echocardiography.

C. Aggeli; I. Felekos; E. Poulidakis; P. Pietri; G. Roussakis; G. Siasos; C. Stefanadis
Hippokration Hospital, University of Athens, 1st Department of Cardiology, Athens,
Greece

Purpose: There is strong evidence that left atrial (LA) size is a prognostic marker in a
variety of heart diseases. Recently, real-time three-dimensional echocardiography
(RT3DE), has been reported as a useful tool for studying the phasic changes of the
left atrial volumes. The aim of this study was to investigate the performance of the
left atrium in beta-thalassemic patients with preserved left ventricular ejection fraction
(EF) and no iron overload, using RT3DE.
Methods: Twenty-eight asymptomatic b-thalassemic patients (32.2 + 4.3 years old,
17 men) who were on iron chelation therapy, as well as 20 age- and sex-matched
healthy controls underwent transthoracic RT3DE. The patient group had normal
echocardiographic systolic and diastolic indices, while there was no myocardial iron
disposition according to MRI. Apical full volume data sets were obtained and LA
volumes were measured at 3 time points of the cardiac cycle: (1) maximum volume
(LAmax) at end-systole, just before mitral valve opening; (2) minimum volume
(LAmin) at end-diastole, just before mitral valve closure; and (3) volume before atrial
active contraction (LApreA) obtained from the last frame before mitral valve reopening
or at time of the P wave on the surface electrocardiogram. From the derived values, left
atrial active and passive emptying volumes, as well as the respective emptying
fractions were calculated.
Results: Left ventricular ejection fraction, E/A, E/E’ were similar between the two
groups. Differences in the LAmax, LAmin and LApreA between b-thalassemic
patients and controls were non-significant, LAmax: (35.5 + 13.4 vs 31.8 + 9.8)cm3,
LAmin: (16.0 + 6.0 vs 13.5 +4.2)cm3, and LApreA: (25.4 + 9.8 vs 24.3 +
7.2)cm3. However, left atrial active emptying fraction was reduced in the patient
group as compared to the healthy population (34.3 + 16.4% vs 43.2 + 11.4%,
p,0.05).
Conclusion: RT3DE may be a novel technique for the evaluation of LA function in
asymptomatic patients with b-Thalassemia Major. Among three-dimensional volumes
and indices, left atrial active emptying fraction may be an early index of LA dysfunction
in the specific patient population.

P1022
Assessment of left atrial function in patients with paroxysmal atrial fibrillation
by using three-dimensional speckle tracking imaging

A. Furukawa; H. Hoshiba; C. Miyasaka; H. Sato; T. Nagai; A. Yamanaka; K. Kataoka;
Y. Seino; K. Ishii
Kansai Electric Power Hospital, Osaka, Japan

Background: The relationship between the incidence of paroxysmal atrial fibrillation
(PAF) and persistent elevated left atrial (LA) pressure caused by left ventricular (LV)
diastolic dysfunction has been reported. Objective: To investigate LA function in
patients with PAF using three-dimensional (3D) speckle tracking imaging.
Method: A total of 159 subjects (103 males; mean age 61 + 15 years) including
patients with PAF (n = 48) and hypertension (HT; n = 47) and 64 controls were
enrolled. They underwent conventional and 3D echocardiography to obtain the LA
volume and LA emptying fraction (LAEF). The LA wall strain was analyzed by 3D
area tracking imaging, and the maximal value of global area strain curve was
defined as peak global strain.
Result: 73 % of PAF patients had hypertension. There were no significant differences in
LV dimension and LV ejection fraction among three groups. LV mass index was larger in
HT (P = 0.001) and PAF (P = 0.002) than in controls. Ea was lower in HT (P , 0.0001)
and PAF (P , 0.0001) than in controls and E/Ea was higher in HT (P , 0.0001) and
PAF (P , 0.0001) than in controls. The maximal LA volume index was 20.8 + 4.6
ml/m2 in controls, 25.5 + 8.3 ml/m2 in HT, and 30.7 + 12.8 ml/m2 in PAF. LAEF
and peak global strain did not differ between HT and controls. LAEF was lower in
PAF than HT and controls (P , 0.0001 and P , 0.0001, respectively) and peak
global strain was also lower in PAF than HT and controls (P , 0.0001 and P ,

0.0001, respectively). Multivariate analysis revealed peak global strain was the stron-
gest factor to predict PAF.
Conclusion: The development of PAF may be associated with pathological dysfunc-
tion of LA following physiological LA compensation. 3D speckle tracking imaging
was useful to evaluate LA function in patients with PAF.

Safety and value of early MCE at STEMI

Group 1 Group 2 p

SVB 6 4 NA
VPB 5 4 NA
Complex VPB 3 1 NA
nsVT 1 0 NA
Dyspnea 1 1 NA
Chest discomfort 1 1 NA
30-day MACE free 94% 99% NA
Specificity of MCE 87% 94%
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P1023
Left ventricular rotation and twist assessed by three-dimensional speckle
tracking echocardiography: the importance of apical-cap inclusion

A. Lilli; MT. Baratto; M. Magnacca; A. Comella; R. Poddighe; E. Talini; ML. Canale;
M. Chioccioli; J. Del Meglio; G. Casolo
Cardiology, Versilia Hospital, Lido Di Camaiore, Italy

Backround and Purpose: left ventricular(LV) twist is a main aspect of ejection. It is the
difference between apex and basal rotation and it can be assessed by speckle-tracking
echocardiography(STE). Recent studies highlighted that twist can be underestimated
by 2D-echocardiography due to the lack of a real apex. In this experience we evaluated
a series of healthy subjects and patients to assess the feasibility of twist assessment by
means of 3D-STE.
Methods: full-volume acquisition was performed in 14 healthy subjects (CNT),28
patients with normal ejection fraction(EF).50% (Group A) and 19 patients with
EF,40% (Group B). Rotation was assessed at basal, medium, apical level and at
the true apical-cap (Rbas, Rmed, Rapi, RAA respectively). LV twist was calculated as
recommended by considering the apex at the apical level (TwAp) as well as at the
apical-cap (TwAA). Regional twist between apical and apical-cap was also computed
(RegTw).
Results:rotation was progressively higher from base to apical-cap (p,0,0001) with a
significantly difference between apical and apical-cap (5,86+3,98 vs
9,85+7,68;p,0,0001). The difference was constant in all Groups (Figure, p,0,01).
As a result TwAp was significantly lower than TwAA in the overall population
(8,12+5,068 vs 11,76+8,138; p,0,0001) and in the subgroups (CNT:8,83+2,698 vs
12,72+4,608;Group A:10,31+5,658 vs 15,11+9,188;Group B:4,37+3,098 vs
6,11+5,188;p,0,01 for all). RegTw that represents the twist underestimation when
the apical-cap is not considered was 4,27+4,538 for CNT, 5,21+7,898 for Group A
and 2,01+2,638 for Group B.
Conclusions: LV twist can be assessed by 3D-STE with values often higher than pre-
viously observed with 2D technique probably due to recognition and inclusion of the
true apical-cap which appears to contribute significantly to LV twist.

P1024
3D echocardiography for predicting response to cardiac resynchronisation
therapy in patients with congestive heart failure

V A. Kuznetsov; N N. Melnikov; D V. Krinochkin
Tyumen Cardiology Center, Tyumen, Russian Federation

Purpose: To assess the significance of the real-time 3D echocardiography for predict-
ing response to cardiac resynchronisation therapy (CRT) in patients with congestive
heart failure.
Materials and methods: 38 patients were examined with 3D echocardiography prior to
CRT and in 5-7 days after implantation when the optimization of the device was per-
formed. All the patients with reduction in LV end-systolic volume ≥15% after the implan-
tation (along with improvement in LV systolic function) were considered CRT
responders. Cardiac dyssynchrony was evaluated with systolic dyssynchrony index
(SDI) which is used as a marker of global LV dyssynchrony.
Results: Right after the implantation in 26 patients (68%) there was found a reduction
in LV end-systolic volume ≥15% from baseline which was considered as an acute

response to CRT and these patients were assigned to the group of responders. Base-
line characteristics of both groups were not different with exception of SDI (p,0.0001).
Responders demonstrated a significant reduction in SDI right after the implantation
(from 10.3+0.65 to 2.6+0.21, p,0.0001), whereas in non-responders SDI remained
unchanged (from 3.6+0.32 to 3.1+0.23, p=NS). To determine an optimal threshold
value for SDI as an echocardiographic predictor of CRT acute response, ROC analysis
was performed. A threshold value of 5.6% with 96% sensitivity and 92% specificity pre-
dicted acute reduction in LV end-systolic volume of ≥15% (area under the curve: 0.90,
95% CI 0.77-1.04, p,0.0001). The use of this threshold value in 26 patients showed a
decrease in LV end-systolic volume following CRT.
Conclusions: Real-time 3D echocardiography is a relatively new and highly effective
method for diagnosis of dyssynchrony and evaluation of LV volumes and ejection frac-
tion. SDI of ≥5.6% can be used as a criterion for revealing CRT responders.

TISSUE DOPPLER AND SPECKLE TRACKING

P1025
Comparative assessment of left atrial function in patients with isolated aortic
stenosis versus pure chronic aortic regurgitation

A. Calin1; R. Enache1; BA. Popescu1; CC. Beladan1; M. Rosca1; L. Lupascu2;
F. Purcarea2; C. Calin1; M. Gurzun2; C. Ginghina1

1University of Medicine and Pharmacy Carol Davila, Bucharest, Romania; 2Institute of
Cardiovascular Diseases "Prof. Dr. CC Iliescu", Bucharest, Romania

Background: In patients (pts) with significant aortic valve disease the left ventricle
reacts to pressure and volume overload by concentric or eccentric remodelling and
hypertrophy (LVH). In these pts, left atrial (LA) function plays an important role in main-
taining optimal cardiac output despite impaired LV relaxation and altered LV
compliance.
Purpose: To assess LA strain (1) and strain-rate (Sr) by speckle tracking echocardio-
graphy in pts with severe aortic stenosis (AS) and in pts with moderate and severe
chronic aortic regurgitation (AR), both with preserved LV ejection fraction (.50%)
and similar degree of LA dilation.
Methods: We prospectively enrolled 27 pts (55+9 years, 22 men) with isolated severe
AS (AVAi 0.4 +0.1 cm2/m2, mean transvalvular gradient 52+18 mmHg) and 28 pts
with isolated moderate and severe chronic AR (49+18 years, 21 men). A comprehen-
sive echocardiogram was performed in all, including TDI-derived parameters of LV sys-
tolic and diastolic function. LV filling pressures were assessed using Eseptal/E’ ratio.
Longitudinal LA strain parameters were assessed from apical 4-chamber view using
a 2D strain software. Peak values of global LA1 and LA systolic Sr (SSr, reservoir func-
tion), early diastolic Sr (ESr, conduit function) and late diastolic Sr (ASr, booster pump
function) were measured in all pts.
Results: Age, gender and body mass index were similar in both groups (p .0.10 for
all). Pts in the AR group had higher LV diameters and volumes (p,0.004), lower relative
LV wall thickness (p,0.001) but similar indexed LV mass (152+42 vs 141+32 g/m2,
p=0.3), LV ejection fraction (59+6 vs 60+6%, p=0.6) and indexed LA volume
(33+11 vs 38+ 13 ml/m2, p=0.1). Pts with AS had higher E/E’ ratios (13.3+3.7 vs
9.4+ 2.4 p,0.001) and significantly lower septal systolic myocardial velocities
(5.9+1.4 vs 7.0+1.8 cm/s, p=0.02). In pts with AS, both peak LA1 and SSr were sig-
nificantly lower than in pts with AR (22+8 vs 26 +8%, p=0.035 and 0.9+0.2 vs 1.3
+0.5 s-1, p=0.004) reflecting a poorer LA reservoir function. ESr and ASr were not sig-
nificantly different between groups (-0.8+0.3 vs 1.0 +0.6 s-1, p=0.06; -1.3+0.5 vs
-1.5+0.6 s-1, p=0.2, respectively). In pts with AS significant correlations were found
between LA1 and SSr and peak septal systolic myocardial velocity (r=0.53, p=0.005
and r=0.52, p=0.006 respectively).
Conclusions: Patients with AS have greater impairment of LA reservoir function than
pts with AR, despite similar LV mass and LA size. The reduction of LA reservoir function
in these pts is related to decreased longitudinal LV function, showing the close interplay
between LA and LV function.

P1026
A study of atrial contraction by speckle tracking in patients with type 2 diabetes
and mild-to-moderate hypertension

R. Dulgheru1; A. Ciobanu1; S. Magda2; S. Mihaila1; RC. Rimbas2; AD. Margulescu1;
M. Cinteza1; D. Vinereanu1

1University of Medicine and Pharmacy Carol Davila, Bucharest, Romania; 2University
Emergency Hospital, Bucharest, Romania

Left atrium (LA) is not just a passive chamber of the heart, its contractile capacity being
as important as its reservoir and conduit functions. Newer echocardiographic tech-
niques, such as deformation imaging, can be applied to characterize LA function.
Aim. To evaluate LA systolic function and its determinants, by 2D speckle tracking, in
56 patients (57+8 years, 29 males) with type 2 diabetes, mild-to-moderate hyperten-
sion, and preserved LV ejection fraction (EF.50%).
Methods: LA systolic function was evaluated from global LA longitudinal contraction
strain (GLACS), LA ejection fraction, A wave velocity, mean 6 basal segments A’ vel-
ocity, lateral and septal mitral annular Am velocities, and atrial reversal velocity (Ar)
from the PV flow. LA afterload was assessed from the LV diastolic parameters: E/Em,
E/Vp, dur(Ar-A), IVRT, and mitral annular early (VTI-E’) diastolic time-velocity integral;
while LA preload from: pre-contraction LA volume, S time-velocity integral (VTI-S), D
time-velocity integral (VTI-D), and their sum (from the PV flow) (VTI-S+D).
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Results: GLACS correlated with all indices of LA systolic function: LA ejection fraction
(r=0.32), A wave velocity (r=0.31), mean A’ (r=0.38), Ar velocity (r=0.34), both Am
(r=0.31 for septal, and r=0.32 for lateral), and Ar duration (r=-0.33)(all p,0.05). Sur-
prisingly, GLACS did not correlate with parameters estimating LV filling pressure (see
table), but correlated with IVRT (r=-0.33, p,0.05) and VTI-E’ (r=0.43, p,0.05).
However, only 57% of all patients had impaired LV relaxation, and filling pressures
were normal in all patients. Similarly, GLACS did not correlate with LA preload par-
ameters (see table). By multiple stepwise regression analysis, best determinants of
LA contractility were A’, IVRT, D time-velocity integral, and VTI-E (r=0.72,R2=0.52,
p,0.001).
Conclusion: In patients with type 2 diabetes, mild- to-moderate hypertension, normal
LV ejection fraction, and normal or minimally impaired LV diastolic function, left atrial
contraction is less dependent on LA preload, but it is closely related to LV relaxation
and indices of early LV filling.

P1027
Influence of ageing on pulsed tissue Doppler of tricuspid annulus diastolic
motion in a healthy subjects.

A N. Sumin1; OG. Arhipov2

1RAMS Scientific-Research Institute for Complex Studying of Cardiovascular Diseases,
Kemerovo, Russian Federation; 2Sanatorium Topaz, Mysky, Russian Federation

Pulsed Tissue Doppler (PTD) of tricuspid annulus has been successfully used to
assess right ventricular (RV) longitudinal function in chronic cardiac and pulmonary dis-
eases, however, no information is available about the impact of ageing on RV regional
systolic and diastolic function in a healthy subjects.
Aims: To evaluate the influence of age on spectral Tissue Doppler-derived measure-
ments of RV tricuspid annulus in a population of healthy subjects.
Material and methods: The study included 270 healthy volunteers 13–83 years old
(M/F = 129/141). The population was divided in seven age decades: 14-20 (n=22),
20-29 (n=32), 30-39 (n=38), 40-49 (n=54), 50-59 (n=81), 60-69 (n=27), and .70
years (n=16). All subjects underwent Doppler echocardiography and PTD of tricuspid
annulus. PTD lateral corner of the tricuspid annulus was recorded systolic (Sa), early
diastolic (Ea), and atrial (Aa) peak velocities and Ea/Aa ratio.
Results: (see table) At the subject who were more than 40 years was significant
decrease of Ea (F=3,53; p=0,002). Aa have increased considerably from 4-th
decade (F=4,06; p=0,0006). Ea/Aa ratio were progressively reduced with aging
(F=21,14; p=0,0000001). The inversion E and was 59% for 50-year’s, 81% for
60-year’s and 94 % for 70-year’s subjects. It was not of significant changes for Sa
peak velocities, which was in limits 14,4+1,0-15,2+0,6 sm/s (F=0,18; p=0,98). Age
showed significant correlations with (r=-0,23; p=0,018), (r=0,26; p=0,02) and Ea/Aa
ration (r=-0,56; p=0,0001).
In conclusion, in the healthy subjects there was a reduction of parameters tricuspid
annulus regional function with aging. These data can be used as reference data in
order to interpret appropriately the quantitative assessment in patients with cardiac
and pulmonary diseases.

P1028
Left atrial function assessed with doppler echocardiography rather than left
atrial volume predicts recurrence in patients with paroxysmal atrial fibrillation

J. Yoon1; J. Moon2; SJ. Rim1

1Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, Korea,
Republic of; 2Gachon University Gil Medical Center, Incheon, Korea, Republic of

Background: Paroxysmal atrial fibrillation (AF) (PaAF) could be a single self-
terminating episode of AF or recurrent ones ultimately resulting in a more persistent
form after sinus conversion. However, predictors of PaAF recurrence still remain to
be undetermined. Therefore, we investigated predictors of recurrence in patients with
PaAF.
Methods: The study population included 228 PaAF patients (131 men, age 64+14
years) who underwent transthoracic echocardiography immediately after sinus conver-
sion at initial diagnosis. We followed study patients for recurrence of AF. Clinical
characteristics and echocardiographic parameters were compared between recur-
rence and non-recurrence group.

Results: Mean follow up duration was 18+28 months. Among 228 patients, recur-
rence of AF was demonstrated in 45 patients (19.7%, age 68+13 years) after sinus
conversion. Baseline characteristics were grossly similar between two groups.
However, recurrence group had larger left atiral (LA) volume index (LAVI, 33+23 vs.
25+10 ml/m2, P,0.001), higher right ventriclular systolic pressure (RVSP, 31+12
vs. 27+10 mmHg, P=0.049). Early diastolic mitral annular velocity (E’, 5+2 vs.
6+3 cm/s, P=0.021), late diastolic mitral annular velocity (A’, 7+3 vs. 9+6 cm/s,
P=0.042), and peak systolic mitral annular velocity (S’, 7+2 vs. 8+2 cm/s,
P=0.026) were significantly lower in recurrence group. In multivariate Cox regression
analysis, Left ventricle(LV) ejection fraction(EF) was lower (Hazard ratio 0.942, 95%
Confidential Interval 0.901-0.984, P=0.007) and LV end diastolic dimension was high-
er(Hazard ratio 1.106, 95% Confidential Interval 1.009-1.214, P=0.032)in recurrence
group. A’ was the most independent predictor of PaAF recurrence (Hazard ratio
0.502, 95% Confidential Interval 0.362-0.695, P=0.001).
Conclusion: Late diastolic mitral annular velocity (A’) which indicates LA systolic func-
tion after sinus conversion was the most independent predictor of PaAF recurrence,
whereas LA volume was not. LA function is superior to LA volume in predicting recur-
rence in patients with relatively early stage of AF like PaAF.

P1029
Detection of viable myocardium using global longitudinal two dimensional
strain during dobutamine stress echocardiography

EG. Nyktari; AP. Patrianakos; G. Solidakis; E. Psathakis; FI. Parthenakis; PE. Vardas
University Hospital of Heraklion, Department of Cardiology, Heraklion, Greece

Purpose: The purpose of the present study was to assess the ability of deformation
analysis using 2D speckle tracking echocardiography (STE) during low dose dobuta-
mine echocardiography (DSE) to detect the presence of myocardial viability. Auto-
mated Function Imaging technique (AFI), a new method based on STE, was used,
which calculates the global longitudinal peak strain (GLPS).
Methods :Thirty –one patients with moderate to severe ischemic LV
dysfunction(LVEF,35%) after transmural myocardial infarction (. 1 month) and estab-
lished coronary artery disease in coronary angiography (1,2 or 3 vessels disease) were
included.
Patients underwent a low DSE protocol in order to determine the presence of myocar-
dial viability before reperfusion therapy and were reassessed 9 months after revascu-
larization. Global (GLPS) and segmental (regional) longitudinal LV strain obtained by
AFI was determined at rest and at each stage of DSE. Functional recovery was
defined by improvement in wall motion score and global LV function comparing side
by side the echocardiographic images obtained before and 9 months after
revascularization.
Results : Twenty-one patients showed viable myocardium in more than 5 segments
(mostly in the territory of LAD). There were no significant differences between the 2
groups concerning LVEF (33.4 +4.1 vs 27.6 +13.1 %, p=0.38) or average GLPS
(-11.7+1.5 vs -9+3.4 %, p=0.14).A strong correlation was found between improve-
ment of average GLPS values during dobutamine stimulation and functional recovery
9 months after revascularization (r=0.74, p=0.02) as determined by WMSI and LVEF
improvement at follow-up. ROC analysis showed that change of average GPLS . 6
% during dobutamine could discriminate the patients with viable myocardium with a
sensitivity of 80% and specificity of 80 %.
Conclusions: In conclusion, integration of AFI derived GLPS of LV into low dose DSE
could be helpful to objectively quantify the extent of contractility impairment and the
potential of myocardial recovery after revascularization therapy in ischemic
cardiomyopathy.

P1030
Papillary muscle asynchrony - how useful can it be in the assessment of
patients with severe chronic heart failure?

M. Kordybach; M. Kowalski; E. Kowalik; P. Hoffman
Institute of Cardiology, Department of Adult Congenital Heart Disease, Warsaw, Poland

Background: Papillary muscles (PM) asynchrony is among the crucial mechanisms
leading to mitral valve regurgitation (MR) and can worsen prognosis in patients with
severe heart failure. It has not been established yet how to quantify PM function. The
purpose of this study was to find a potential relationship between the level of PM asyn-
chrony and the degree of MR in patients with ischemic and nonischemic cardiomyopa-
thies (ICM and nICM, respectively).
Methods: 21 ICM and 10 nICM patients with EF ≤ 35%, NYHA ≥ III/IV and sinus rhythm
were enrolled in the study. The parameters describing the degree of MR (vena con-
tracta, EROA, MR jet area, left atrial area [LAA], MR ratio, left atrial dimensions) and
the deformation of mitral apparatus (mitral tenting area) and PM function (the

E/Em E/Vp Dur(Ar-A) VTI-S VTI-D VTI-S+D pre contr LA vol

GLACS r=-0.08 r=0.07 r=-0.18 r=-0.02 r=-0.07 r=-0.05 r=0.03

All p nonsignificant.

Age and TDI of tricuspidal annulus. Abstract 50579 Table

Indices , 20 years (n=22) 20-29 years (n=32) 30-39years (n=38) 40-49years (n=54) 50-59 years(n=81) 60-69 years (n=27) ≥70 years (n=16) p

Ea (cm/s) 17,0+4,3 17,1+3,3 18,8+3,6 15,1+3,8g 13,9+3,9bg 13,9+3,3bg 11,8+3,0abg 0,002
Aa (cm/s) 10,5+3,3 10,8+3,2 15,2+3,7ab 14,1+4,4ab 15,4+4,4ab 16,2+4,4ab 16,3+4,2ab 0,0006
Ea/Aa ratio 1,8+0,84 1,71+0,61 1,32+0,4ab 1,14+0,36ab 0,97+0,41abgd 0,86+0,32abgd 0,74+0,21abgd 0,0000001
Sa (cm/s) 14,6+3,0 14,8+1,9 15,2+3,5 14,7+2,9 14,9+3,5 14,8+2,5 14,4+3,9 0,98

TDI - Tissue Doppler imaging; Ea -early, Aa- late-diastolic, Sa - systolic tricuspid peak velocity; a - p,0,05 in comparison with 1-st group; b - p,0,05 in comparison with 2 group; g - p,0,05 in
comparison with 3-rd group; d - p,0,05 in comparison with 4-th group.
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amount of deformation, PM asynchrony) were obtained using standard echocardiogra-
phy and tissue Doppler imaging, respectively. The difference of 65 ms and more in time
to peak strain (1) between antero-lateral and postero-medial PM was considered
indicative of PM asynchrony.
Results: PM asynchrony was discovered in 15 out of 31 patients (10 with ICM – 47,6%
and 5 with nICM - 50%). PM asynchrony correlated with mitral tenting area and left atrial
area - respectively; r=0.42, p=0.03, and r=0.57, p=0.001. The correlation between
nICM PM asynchrony and nICM LAA was stronger (r=0.80, p=0.02) and far exceeded
the one observed for ICM pts (r=0.54, p=0.01). The relationship between the PM asyn-
chrony and the remainder of the indices characterizing the degree of MR was weak.
Conclusions: Papillary muscles asynchrony did not reflect the degree of MR but
seems to be associated with the deformation of mitral apparatus measured by
tenting area. The level of haemodynamic consequences of MR can be better charac-
terized by PM asynchrony in nICM than in ICM patients.

P1031
Diastolic function and mechanical dyssynchrony in elite athletes

K V. Nagy; V. Kutyifa; E. Edes; A. Apor; B. Merkely
Semmelweis University, Heart Center, Budapest, Hungary

Introduction: Elite athletes may develop physiologic left ventricular remodeling
described as the athlete’s heart. In this population, diastolic dysfunction and dyssyn-
chrony might be present as an early marker of pathological remodeling reflecting
increased risk of sudden cardiac death.
Objective: The aim of our study was to evaluate diastolic function, systolic and dias-
tolic dyssynchrony differentiating physiologic vs. pathologic remodeling in elite athletes
compared with hypertrophic (HCM) and dilated (DCM) cardiomyopathy patients.
Methods: 57 endurance-strength elite athletes (A), 20 sedentary controls (S), 12 HCM,
and 12 DCM patients underwent an echocardiographic study. Diastolic function was
evaluated by measuring transmitral flow velocities and diastolic tissue velocities with
color coded tissue Doppler imaging (TDI). Systolic and diastolic dyssynchrony was
measured, defined as the maximum delay of systolic and diastolic onset in the six
basal segments of the left ventricle.
Results: Transmitral E/A parameter and E wave deceleration time (EDT) did not differ
significantly in athletes, controls or HCM patients (E/A: A 1,67+0,41 vs. S 1,41+0,32
vs. HCM 1,54+0,5; p=0,695; EDT: A 181+36,5 vs. S 175,6+32 vs. HCM
195+32,6ms; p=0,252). The early diastolic tissue velocity was significantly lower in
HCM patients (A 7,87+1,53 vs. HCM 4,83+1,68cm/sec; p,0,001), while normal in
athletes. In DCM patients, the transmitral flow parameters (E/A: A 1,67+0,41 vs.
DCM 1,1+0,5; p,0,001, EDT: A 181+36,5 vs. DCM 134,5+36,7ms; p,0,001) and
the early diastolic tissue velocity (A 7,87+1,53 vs. DCM 3,1+1cm/sec; p,0,001)
were altered. There was no systolic or diastolic dyssynchrony found in athletes, con-
trols or HCM patients. DCM patients showed significant mechanical dyssnchrony (sys-
tolic A 32,5+15,1, S 30+19,5, HCM 33,2+25, DCM 83,8+45,1ms; p,0,001;
diastolic A 58+36,3 S 58,3+42,8; HCM 60,5+23, DCM 185+110ms; p,0,001).
Conclusions: In elite athletes, we did not find altered diastolic function or systolic and
diastolic dyssynchrony of the left ventricle. Hypertrophic and dilated cardiomyopathy
patients showed diastolic dysfunction or systolic and diastolic dyssynchrony reflecting
pathologic remodeling. Our study points out possible role of echocardiography in the
detection of pathologic remodelling in elite athletes.

P1032
Regional distribution of post-systolic motion in patients after myocardial
infarction - direct comparison between echocardiography and magnetic
resonance imaging

A. Gerlach1; C. Rost1; M. Schmid1; MC. Rost1; FA. Flachskampf2; WG. Daniel1;
OA. Breithardt1
1University of Erlangen-Nuremberg, Department of Cardiology and Angiology, Erlangen,
Germany; 2Uppsala University Hospital, Department of Cardiology, Uppsala, Sweden

Post-systolic motion (PSM) assessed by tissue velocity imaging (TVI) has been pro-
posed as a marker for regional myocardial ischemia and dysfunction. The purpose
of this study was to compare the regional distribution of PSM in patients after an
ST-Segment elevation myocardial infarction (STEMI) with the presence of ≥50% trans-
mural scar (SCAR), as identified by contrast enhanced magnetic resonance imaging
(MRI).
Methods & Results: We studied 22 consecutive patients (19 male, age 38-87 years)
within 1 week with TVI and MRI after an acute STEMI in the anterior wall (ANT, LAD-
territory n=10) or posterior/posterolateral wall (POST, LCX/RCA n=12). All patients
underwent immediate percutaneous coronary intervention (PCI). In an 18-segment
model(total 396 segments) we identified 89 (23%) segments with SCAR and 237
(60%) segments with PSM. 67% of all SCAR segments showed PSM, while in contrast
PSM was also present in 58% of the healthy segments. Only 60 (15%) of all segments
with PSM also showed SCAR. PMS was observed in 78% of all SCAR segments after
ANT-STEMI, but only in 46% of all SCAR segments after POST-STEMI (p,0.001). In
86% of all SCAR segments after ANT-STEMI and in 89% of all SCAR Segments after
POST-STEMI we found PSM in the healthy remote opposing wall.
Conclusion: PSM is a frequent finding in patients after STEMI with SCAR. However, it is
not a reliable marker for regional myocardial dysfunction in the interrogated segment
and occurs frequently in healthy remote segments in the opposing wall. This can be
explained by the complex intraventricular interaction and tethering effects. Longitudinal
PSM by TVI is a marker for persistent SCAR after STEMI and may serve as a robust

screening tool to identify patients at risk, but should not be interpreted as a marker
for regional viability and function.

P1033
Evaluation of the diastolic dysfunction in obstructive sleep apnea syndrome
with the speckle echocardiography method

EMRE. Altekin1; SERKAN. Karakas1; A. Yanikoglu1; ARZU. Er1; AHMET. Baktir2;
I. Demir1; N. Deger1
1Akdeniz University Hospital, Antalya, Turkey; 2Research and Education Hospital,
Kayseri, Turkey

Purpose: Establishment of the relationship between the OSAS (obstructive sleep
apnea syndrome) severity and the early diastolic strain rate (Esr), late dastolic strain
rate (Lsr), ratio of Esr and Lsr for all fibers (longitudinal (L), radial (R) and circumferen-
tial) individually and the strain rate of the isovolumic relaxation time of the longitudinal
fibers (L-IVRT-Sr).
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: Beginning with the G2 the Esr of the C and R fibers decrease along with the
OSAS severity but the L Esr was not different between G2 and G3.The Lsr of all fibers
increase along with the disease severity but Lsr of R fibers was not different between
G2 and G3.The Esr/Lsr ratio of the all fibers and the L-IVRT-Sr decrease along with
the OSAS severity (Table 1).
Conclusion: The diastolic functions of all fibers are impaired in OSAS, and this
increases with OSAS severity.

P1034
Speckle tracking strain defined left ventricular dyssychnrony parameters are
not age-related during childhood.

LM. Klitsie1; MG. Hazekamp2; AW. Roest1; AE. Van Der Hulst1; BJ. Gesink- Van Der Veer
3; IM. Kuipers4; NA. Blom1; ADJ. Ten Harkel1
1Leiden University Medical Center, Department of Pediatric Cardiology, Leiden,
Netherlands; 2Leiden University Medical Center, Department of Cardiothoracic Surgery,
Leiden, Netherlands; 3Leiden University Medical Center, Department of Intensive Care,
leiden, Netherlands; 4Academic Medical Center, Department of Pediatric Cardiology,
Amsterdam, Netherlands

Purpose: Cardiac resynchronization therapy (CRT) has evolved to an important
therapy in adult heart failure patients with left ventricular failure. Recently CRT has
been introduced in the paediatric population with promising results, however, no guide-
lines for patient selection for CRT are available for this population. Speckle tracking
strain imaging could assist in defining guidelines for CRT in children by comprehensive
assessment of the synchrony in LV mechanics using LV dyssynchrony parameters. The
purpose of this study is to establish age-related reference values of time to peak sys-
tolic strain and left ventricular (LV) dyssynchrony parameters in children using speckle
tracking strain imaging.
Methods: Healthy patients (aged 0-18 years) with structurally normal hearts were pro-
spectively included. In each subject images of the LV apical 4-chamber view and of the
parasternal short-axis view at the level of the papillary muscle were recorded. Longi-
tudinal, radial and circumferential speckle tracking strain analysis was performed
and yielded values for time to peak systolic-strain (tS). Furthermore, LV longitudinal
strain mechanical dyssynchrony parameters, including septal-lateral delay (S-L
delay) and the longitudinal SDt-6, were calculated; SDt-6 being defined as the standard
deviation of time to peak-systolic strain of the six segments in one strain analysis. In
addition, radial and circumferential strain dyssynchrony parameters were calculated,
including anteroseptal-posterior delay (AS-P delay) and the SDt-6 of both strain
types. The relation of these parameters with age was assessed using regression
analysis.
Results: A total of 108 healthy individuals (63 male) were included. Global tS increased
with age in all imaging planes (R.0.58; p,0.001). The median (interquartile range)

Group 0 Group 1 Group 2 Group 3

R Esr -2,72+ 0,54 -2,67+ 0,73 -1,87+ -0,62†,‡ -1,18+ -0,59†,‡,*
R Lsr -2,63+ 0,48 -2,69+ 0,68 -3,37+ -0,62†,‡ -3,93+ -0,69†,‡
R Esr/Lsr 1,06+0,26 1,01+0,28 0,56+0,17†,‡ 0,3+0,15†,‡,*
C Esr 1,77+0,46 1,67+0,27 1,24+0,14†,‡ 0,75+0,34†,‡,*
C Lsr 1,79+0,28 1,67+0,16 2,05+0,15†,‡ 2,35+0,23†,‡,*
C Esr/Lsr 0,99+0,22 1,02+0,26 0,6+0,09†,‡ 0,33+0,15†,‡,*
L Esr 1,3+0,26 1,24+0,23 0,85+0,2†,‡ 0,65+0,23†,‡
L Lsr 1,29+0,19 1,25+0,17 1,45+0,22‡ 1,65+0,19†,‡,*
L Esr/Lsr 1,03+0,23 0,99+0,09 0,58+0,08†,‡ 0,40+0,16†,‡,*
L-IVRT-Sr 0,67+0,14 0,66+0,15 0,49+0,07†,‡ 0,36+0,11†,‡,*

Diastolic strain rates of the groups (R: Radial, C: Circumferential, L:Longitudinal, Esr: Early
diastolic strain rate, Lsr:Late diastolic strain rate L-IVRT-Sr:Longitudinal strain rate of the isovo-
lumic relaxation time interval Esr/Lsr: the ratio of the early and late diastolic strain rates. †:
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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longitudinal S-L delay was 22.5 (13.0-38.5)ms and the longitudinal SDt-6 was 30.4
(23.3-35.6). The median radial AS-P delay was 23.5 (13.0-52.0)ms and the radial
SDt-6 was 15.4 (7.9-26.2), while the median circumferential AS-P delay was 34.0
(14.0-65.0)ms and the circumferential SDt-6 was 27.0 (16.5-37.7). No significant
linear relation between dyssynchrony parameters and age was found.
Conclusions: A significant positive linear relation was shown between tS and age. In
contrast, LV mechanical dyssynchrony parameters, defined using speckle tracking
strain imaging, were not age-related during childhood. This implies that in paediatric
patients with heart failure, irrespective of age, this set of normal values of dyssynchrony
parameters can possibly assist in defining guidelines for CRT.

P1035
Acute and chronic effects of smoking in left ventricular early diastolic function:
a two-dimensional speckle-tracking study in healthy subjects.

K. Farsalinos; D. Tsiapras; S. Kyrzopoulos; E. Avramidou; D. Vasilopoulou; V. Voudris
Onassis Cardiac Surgery Center, 2nd Department of Cardiology, Athens, Greece

Purpose
The aim of this study was to evaluate the effects of smoking in early diastolic myocar-
dial strain, using 2-dimensional speckle-tracking echocardiography.
Methods: Participants were 32 healthy young volunteers (age ,45 years), smokers
(group S, n=16) and non-smoking controls (group C, n=16). A complete echocardio-
graphic exam was done in controls and in smokers after abstaining from smoking and
coffee consumption for 10 hours (group S1). After smoking two cigarettes in 15 minutes
and staying in a quiet room for 10 minutes, the exam was repeated in smokers (group
S2). We included subjects who had adequate image quality for strain analysis of at
least 5 out of 6 myocardial segments in each apical view. We measured left ventricular
(LV) global longitudinal strain (GS) changes during the first one-third of diastolic dur-
ation (Strain Imaging-Diastolic Index [SI-DI] = {(GSend-systole – GS1/3-diastole)/
GSend-systole}*100%).
Results: The two groups had similar age, body surface area, LV ejection fraction, LV
mass and left atrial volume. Heart rate and blood pressure were equal at baseline,
but increased significantly after smoking. The longitudinal end-systolic GS did not
differ between groups (C: -20.36+2.25%, S1: -20.56+3.03%, S2: -20.51+3.08%).
At first one-third of diastole, GS was different between C and S1 (-7.11+2.36%,
-8.50+2.91% respectively, p , 0.01) and changed further in S2 (-10.39+3.51%, p
, 0.001 compared to S1 and C). SI-DI was significantly reduced in S1 compared to
C (S1: 57.9+16%, C: 65.1+11.3%, p = 0.01) and was further reduced in S2
(48.7+18.3%, p , 0.001 compared to S1 and C).
Conclusion: Delayed diastolic relaxation is seen in healthy chronic smokers, even after
abstinence from smoking for several hours. Acute smoking inhalation produces a
further delay in diastolic relaxation.

P1036
Relation between left ventricular tissue doppler imaging and ambulatory blood
pressure monitoring parameters in children after cardiosurgery for aortic
coarctation

B. Werner; T. Florianczyk
Medical University of Warsaw, Department of Pediatric Cardiology and General
Pediatrics, Warsaw, Poland

Left ventricular dysfunction due to elevated blood pressure may be observed in chil-
dren after aortic coarctation (CoA).
The aim of the study was to analyze correlations between left ventricular systolic and
diastolic function parameters evaluated by Tissue Doppler Imaging (TDI) and selected
Ambulatory Blood Pressure Monitoring (ABPM) measurements in children after surgical
repair of CoA.
Methods: The study group consisted of 32 patients with the mean age 12,01+4,24
years and mean follow-up 8,17+2,39 years. 34 healthy children served as controls.
In all children ABPM with systolic/diastolic pressure load (SPL, DPL), mean blood
pressure (MBP), pulse pressure (PP), systolic/diastolic pressure variability (SPV,
DPV) and TDI with systolic, early diastolic and late diastolic velocity of mitral annulus
motion (S’,E’,A’), ratio E’/A’, systolic strain and strain rate (SS, SSR), early diastolic
strain and strain rate (ES, ESR), late diastolic strain and strain rate (AS, ASR), ESR/
ASR ratio and ES/AS ratio were performed. Pearson’s correlation coefficients were
calculated.
Results: The mean values of S’, SS, SSR were statistically higher in the study group
than in controls (6,9+0,7 cm/s vs 6,4+0,8 cm/s, p,0,05; -28,7+6,0% vs.

22,5+6,4%, p,0,001; 3,2+0,8 1/s vs. 2,49+0,5 1/s, p,0,001) and mean values of
E’/A’, ES/AS, ESR/ASR were lower in the study group (1,7+0,6 vs. 2,1+0,4,
p,0,001; 1,2+0,5 vs. 3,4+1,3, p,0,001; 1,8+0,6 vs. 3,7+1,5, p,0,001). The
mean values of SPL, MBP, PP and SPV were significantly higher in the study group
compared to controls. Results of correlations between TDI and ABPM parameters
are presented in the table.
Conclusions: 1. Increased systolic pressure load is observed in children with impaired
left ventricular diastolic mechanics. 2. High systolic pressure variability and elevated
pulse pressure in patients after CoA may suggest left ventricular dysfunction.

P1037
Does non-dipper blood pressure pattern impact the right ventricle in metabolic
syndrome?

B. Ivanovic; MT. Tadic
Clinical Center of Serbia, Institute for Cardiovascular Diseases, Belgrade, Serbia

Objective: The aim of this study was to investigate the impact of non-dipper arterial
blood pressure pattern to right ventricular (RV) structure, diastolic and global function
in metabolic syndrome (MS).
Method: Study included 115 subjects with MS which was defined by the presence ≥3
ATP-NCEP-III criteria. Patients with pulmonary hypertension were excluded. All subjects
underwent 24-hours ambulatory blood pressure monitoring and complete two-
dimensional, pulsed and tissue Doppler echocardiography. We determined the ratio
of early diastolic transtricuspid and septal area of the tricuspid annulus flow velocities
(E/e’). Appropriate time intervals for estimation of Tei index were obtained by tissue
Doppler. RV hypertrophy (RVH) was defined by RV wall thickness≥6.0/5.5mm in
men and women, respectively.
Results: Dipper blood pressure pattern was found in 63 (55%) MS subjects, while non-
dipper pattern was present in 52 (45%) MS subjects. The E/e’ ratio was higher in non-
dippers (3.91+/-1.03 vs. 4.98+/-1.22, p,0.001), as well as the RV Tei index
(0.35+/-0.07 vs. 0.44+/-0.09, p,0.001) and RV wall thickness (44.2+/-7.6 vs.
48.5+/-9.4 mm, p=0.008). Multiple logistic regression showed that non-dipper
pattern (OR 3.02, 95%CI:1.15-7.32, p,0.001), and abdominal obesity (OR 1.72,
95%CI:1.01-6.97, p=0.041) were independent predictors of RV diastolic dysfunction
(E/e’.6) in MS. Same analysis revealed that non-dipper pattern (OR 3.62,
95%CI:1.42-7.54, p,0.001) and abdominal obesity (OR 1.84, 95%CI:1.05-6.17,
p=0.013) were independent predictors of RVH in MS subjects.
Conclusions: RV structure, diastolic and global function was significantly impaired in
non-dippers with MS. This kind of blood pressure pattern represents one of indepen-
dent predictors of RV diastolic function and hypertrophy.

P1038
Ascending aortic distensibility, stiffness index beta and tissue Doppler-based
wall strain in bicuspid aortic valve patients

M. Kalinowski1; M. Szulik1; W. Streb1; B. Rybus-Kalinowska2; A. Sliwinska1; J. Stabryla1;
M. Kukla3; J. Nowak1; T. Kukulski1; Z. Kalarus1

1Slaskie Centrum Chorob Serca, Zabrze, Poland; 2Institute of Basic Medical Sciences,
Bytom, Poland; 3Department of Physiology, Zabrze, Poland

Purpose: Recently tissue Doppler-based strain (TDS) of the aortic wall was used for the
assessment of elastic aortic properties. We evaluated aortic elasticity by conventional
formulas and related them to aortic TDS in bicuspid aortic valve(BAV).
Methods: The study group consisted of 85 patients with BAV.Conventional formulas for
aortic elasticity were:aortic distensibility(DIS)=2x(SD–DD)/[(SBP–DBP)xDD][cm2×-
dyne(-1)×10(-6)]and aortic stiffness index(b)(SI)=ln(SBP/DBP)/[(SD–DD)/
DD][-]where SD,DD and SBP,DBP are systolic and diastolic mid-ascending aortic diam-
eters and blood pressures,respectively.Maximal systolic TDS[%]of the mid-ascending
anterior aortic wall was calculated. Independent predictors of DIS,SI and TDS were
found by multiple linear regression analysis. Variables included:age, gender,weight,-
systolic blood pressure(SBP),BAV cusp fusion patterns(right-noncoronary or right-left
fusion),LVEF,ascending aortic diameter,and the severity of aortic stenosis and
regurgitation.
Results: Mean values of measured parameters were:TDS=16.5+6.3%,
SI=10.1+6.02,DIS=2.60 + 1.76 cm2xdyne(-1)x10(-6).There is no correlation
between TDS, SI and DIS. Significant predictors of studied indexes are presented
in table.
Conclusions: Tissue Doppler-based aortic wall strain is independent of conventional
measures of aortic elasticity and is associated with the severity of aortic valve
disease and thus could be used for the evaluation of aortic hemodynamic stress
caused by bicuspid aortic valve.

Strain Imaging-Diastolic Index

24SPL 24MBP 24PP SPV

E’/A’ -0,36* -0,21 0,02 -0,32*
S’ 0,32* 0,04 0,29* 0,05
ESR/ASR -0,26* -0,17 0,02 -0,06
SSR -0,68* -0,24 -0,27* -0,35*
ES/AS -0,50* -0,32* -0,36* -0,31*
SS -0,62* -0,33* -0,27 -0,24

*p,0,05.
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P1039
Changes in left atrial geometry and function assessed by speckle tracking in
athletes are related to "supranormal" diastolic function

M. Florescu1; D. Mihalcea1; LS. Magda1; BM. Suran1; OA. Enescu1; R. Mincu1;
M. Cinteza2; D. Vinereanu2

1University Emergency Hospital, Bucharest, Romania; 2University of Medicine and
Pharmacy Carol Davila, Bucharest, Romania

In athletes, left atrial (LA) enlargement represents a physiological adaptation to exer-
cise. "Supranormal" diastolic function was demonstrated previously, but data on LA
function are lacking. Our aim was to investigate the relation of the complex changes
in LA deformation assessed by 2D speckle tracking echo and its relation with left ven-
tricular (LV) diastolic properties in athletes.
Methods: 40 subjects (20+4 years, 23 male) were enrolled: 20 endurance athletes
and a control group of 20 age- and sex- matched sedentary subjects. LA geometry
was assessed by volumes at the MVO (MVOV), MVC (MVCV), and at the beginning
of the P wave (PV), while LA function by passive EF (pEF) as MVOV-PV/MVOV, expan-
sion index (EIx) as MVOV-MVCV/MVOV, and active EF (aEF) as PV-MVCV/PV. LA defor-
mation was measure by speckle tracking: contraction from peak negative strain (PNS)
and strain rate (PNSR); relaxation from peak positive strain (PPS) and strain rate
(PPSR), and global strain (GS). LV diastolic function was assessed by E/A ratio, flow
propagation velocity (FPV), E/FPV, S/D (from pulmonary vein flow), long-axis early dias-
tolic velocity (E’), and E/E’.
Results: Athletes had "supranormal" LV diastolic function (E/A=2.1+0.3 vs 1.4+0.2;
FVP=76+12 vs 56+10 cm/s; E/FVP=1.4+0.6 vs 1.8+1.1; S/D= 0.8+0.1 vs
1.2+0.1; E/E’=4.3+1.2 vs 6.2+2.1, all p,0.05). Concomitantly, there were
complex changes in LA geometry and improved LA deformation in athletes (see
table). Univariate analysis showed that GS was correlated positively with E, E’ and
FPV (r=0.69; r=0.54; and r=0.52, all p,0.05) and negatively with E/E’ and S/D
(r=-0.53 and r=-0.62, both p,0.01). By multiple stepwise regression analysis, best
independent determinant of GS was E/E’ ratio (r=0.56, r2=0.42, p,0.01).
Conclusion: Athletes had a “supranormal” LV diastolic function, related to better LA
deformation. Assessment of complex changes in LA function by 2D speckle tracking
echo may help to understand the role of LA in the cardiac adaptation induced by exer-
cise training. It might also help to differentiate physiological from pathological cardiac
hypertrophy.

P1040
relation of systemic ventricular function assessed by 2-dimensional strain
echocardiography (2DSE) to cardiopulmonary exercise capacity in adults with
transposition of the great arteries

G. Salerno; G. Scognamiglio; A. D’andrea; G. Dinardo; R. Gravino; B. Sarubbi;
G. Disalvo; G. Pacileo; MG. Russo; R. Calabro
Second University of Naples - Monaldi Hospital, Department of Cardiology, Naples, Italy

Purpose Assessment of systemic right ventricular (RV) function is a key point during the
follow-up of patients with transposition of the great arteries (TGA). Aims of our study
were to detect the systemic RV myocardial function using two-dimensional strain echo-
cardiography (2DSE), and to evaluate the relationship between RV function and
response to cardiopulmonary exercise test (CPET) in asymptomatic or minimally symp-
tomatic patients with chronic RV overload due to TGA following the Mustard procedure
or to congenitally corrected TGA.
Methods: Twenty patients (9 M/11F; 28+11 years) with systemic RV (14 pts with atrial
repair for TGA and 6 with congenitally corrected transposition) were studied. RV func-
tion was analyzed by conventional echocardiography and by 2DSE analysis also in 20

healthy age-comparable controls. All TGA patients underwent a bicycle
symptoms-limited CPET and blood sampling for NT–pro-BNP levels determination.
Results: Both the infundibulum and the inflow tract of systemic RV were dilated. Con-
ventional parameters of longitudinal RV contraction, such as tricuspid annular plane
excursion (TAPSE) were significantly reduced in TGA (12.6 + 4.1 mm vs. 2.1 mm;
p,0.01). RV global longitudinal strain (RV GLS) and regional peak myocardial RV
strain were significantly impaired in patients with TGA compared with controls
(9.8+3.1% vs. 21.3+2.2 % p,0.001). At CPET, mean VO2 peak in TGA was
15.5+7.7 (mean 48% of the predicted value). A significant correlation was detectable
of RV GLS with VO2 peak, % predicted (r = -0.45; P , 0.0001) and Watts performed (r
= -0.35; p,0.01). These correlations with RV GLS remained significant even in multi-
variate analysis. Conversely, no correlations were observed among TAPSE, NT–
pro-BNP values and functional capacity.
Conclusions: 2DSE represents a promising non-invasive technique to assess sys-
temic RV myocardial
function in patients with TGA. Reduced RV myocardial deformation is related to
decreased ability to perform aerobic exercise and reduced work rate during CPET.

P1041
The mechanical properties of carotid artery accessed by speckle tracking were
associated with arterial stiffness and heart failure

J-N. Liao; SH. Sung; CH. Chen
Taipei Veterans General Hospital, Taipei, Taiwan

Introduction: The mechanical properties of common carotid artery have been intro-
duced as risk factors of cardiovascular disease. Base on speckle tracking, we are
able to access multi-dimensional mechanics such as strain, strain rate, and displace-
ment of myocardium and even vessels. However, the clinical significance of arterial
properties defined determined by speckle tracking remained unknown. We therefore
investigated their associations with conventional arterial stiffness parameters in a popu-
lation with heart failure (HF).
Methods: A total of 75 subjects was recruited, and 21 patients presented with HF.
Central blood pressures, carotid-femoral pulse wave velocity (cf-PWV), carotid aug-
mentation index (cAI), augmented pressure (Pa), forward (Pf) and backward (Pb)
pressure waves amplitude as well as left ventricular ejection fraction (LVEF), and
common carotid artery circumferential strain (CAcS) and radial speckle strain (CArS)
were measured.
Results: The mean intra-observer and inter-observer agreements were 99.93+0.8%
and 99.91+0.1% for CAcS, and 99.8+0.4% for CArS. CAcS was significantly associ-
ated with LVEF (r=0.298), cPP (r=0.387), Pi (r=0.354), Pf (r=0.435), and Pb (r=0.413),
but not cf-PWV or cAI. CArS significantly correlated with LVEF (r=0.250) but not cAI,
cPP, cf-PWV or Pb. In addition to BMI and pulse rate increased in HF, both CAcS
and CArS reduced significantly in HF then those without HF. After accounting for
cPP, cf-PWV or cAI, both CAcS (odds ration 0.49) and CArS (odds ration 0.092)
remained associated with HF. The ROC curves in predicting HF were comparative
with cAI, cPP and cf-PWV.
(Figure)
Conclusions: Mechanical properties of carotid artery accessed by speckle tracking
were associated with conventional arterial stiffness parameters, and were also indepen-
dently related to HF.

Multiple regression analysis

Tissue Doppler-based strain Univariate Aortic regurgitation r=0.33 p=0.023

Multivariate
Distensibility Univariate Age r=(-0.37) p=0.03

SBP r=(-0.52) p=0.002
Multivariate Age p=0.01

SBP p,0.0001
Stiffness index Univariate Age r=0.45 p=0.006

SBP r=0.51 p=0.002
Weight r=0.51 p=0.002

Multivariate Age p=0.045
SBP p=0.003

SBP-systolic blood presure.

LA function. Abstract 50445 Table

Subjects pEF (%) EIx (%) aEF (%) PNS (%) PPS (%) GS (%) PNSR (-1/s) PPSR (1/s)

Athletes 50.4+13.4 68.8+11.7 34.1+10.2 -15.4+8.6 29.3+10.8 44.8+11.7 -2.1+0.7 1.8+76
Controls 39.7+11.8 52.1+13.7 28.4+14.8 -11.0+9.4 22.4+12.2 35.6+18.3 -1.6+0.90 1.4+42
p ,0.001 ,0.01 ,0.05 ,0.01 ,0.01 ,0.001 ,0.01 ,0.05

see text.

Circumferential strain measurement.
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P1042
Assessment of early changes of left ventricular function in relation to
ambulatory blood pressure in young adults with never treated hypertension and
no left ventricular hypertrophy

SM. Park; SMS. Shin; MNK. Kim; SWJ. Shim
Korea University College of Medicine, Seoul, Korea, Republic of

Background: Young hypertensive(HT) patients tend to neglect the importance of
managing blood pressure(BP) as left ventricular(LV) morphology remains normal
and no signs of end organ damage are found. Recently, the impairment of cardiac
function can be detected before apparent LV structural changes by 2-dimensional
speckle tracking imaging(2DS). Our aims were to assess LV functional changes in
relation to the ambulatory BP in young adults with never treated HT and no LV
hypertrophy.
Methods: Consecutive 40 young patients(30+6 years) with first diagnosed primary HT
and 40 normal controls(29+5years) were enrolled. Patients with coronary artery
disease, diabetes, LVEF,50%, LV hypertrophy(by 05 ASE guideline), and
Cr.1.5mg/dL were excluded. 2DS was performed and LV global longitudinal, radial,
and circumferential peak strain(GLS, GRS and GCS, respectively) and twist were
obtained. Ambulatory BP monitoring was performed in all HT patients. A standard devi-
ation of daytime and nighttime BP below or above the median was considered at low or
high BP variability.
Results: There was no difference of LV size, EF and mass index between HT patients
and controls. LV GLS was lower and twist was higher in HT patients than in controls,
however, there was no difference of GRS and GCS. Patients with high daytime diastolic
BP showed lower GLS and higher twist than patients with low daytime diastolic BP.
Moreover, patients with high daytime diastolic BP variability showed lower GLS and
higher twist than patients with low daytime diastolic BP variability.(Table)
Conclusion: Early changes of LV function with decreased GLS and increased twist
were shown in young HT patients. High daytime diastolic BP and its variability were
most related to the impairment of LV function, which may be related to increase in after-
load and subendocardial damage even in no LV hypertrophy.

MAGNETIC RESONANCE IMAGING

P1043
Evaluation of mitral valve area: comparison of transthoracic echocardiography
and cardiac magnetic resonance imaging

O. Yildirimturk; FF. Helvacioglu; OL. Ulusoy; C. Duran; Y. Tayyareci; S. Yurdakul;
S. Aytekin
Florence Nightingale Hospital, Istanbul, Turkey

Purpose: Assessment of patients with mitral valve stenosis (MS) requires a detailed
evaluation of mitral valve anatomy, mitral valve area and presence concomitant valve
diseases. Our aim was to evaluate planimetric mitral valve (MV) area, mitral leaflet
seperation index (MVSI) and transmitral flow velocities using transthoracic echocardio-
graphy (TTE) in patients with isolated MS and to compare these measurements with
cardiac magnetic resonance imaging (CMRI).
Methods: Thirty-one patients (mean age 50.4+10.2, 90.3% women) with isolated MS
who were in normal sinus rhytm were included in the study. Patients with ejection frac-
tion ,50%, atrial fibrillation, moderate-to severe mitral valve insufficiency, moderate-to
severe stenosis and insufficiency in other valves and previous commissurotomy and
valvulotomy were excluded. Planimetric MV area, MVSI, diastolic velocities were
measured with TTE and CMRI.
Results: There was a strong correlation between measurements of planimetric MV
area, MVSI, transmitral diastolic velocities (p,0,0001). When patients were divided
into groups as mild MS and moderate-to severe MS, correlation between the
methods was persisted. CMRI’s sensitivity, specifity, negative and positive predictive
values were found 84.2%, 100%, 80%, 100% in patients with MV area,1.5 cm2 in
TTE measurements.
Conclusions: We suggest CMRI is a complementary method in patients with
MS for diagnosis and follow-up especially when echocardiographic data was insuffi-
cient or there was discrepancy between clinic of the patient and catheterization
findings.

P1044
Feasibility and safety of dobutamine stress CMR for cardiac evaluation of
patients with PAD

R. Kirschner1; T. Simor2
1Flór Ferenc Hospital of Pest County, Kistarcsa, Hungary; 2University of Pecs, Medical
School, Heart Institute, Pecs, Hungary

Purpose: Medical, surgical or interventional treatment for each identified patient being
at high risk for undesirable cardiovascular events is warranted to decrease coronary
disease mortality in this subgroup of patients. Due to the systemic nature of the ather-
osclerosis and because of the typical existence of multiplex lesions, the risk of coronary
events is high in patients with peripheral arterial disease (PAD). Cardiac risk assess-
ment of these patients with conventional noninvasive methods is a challenge. The
aim of this study was to analyze the feasibility and the risks of dobutamine stress car-
diovascular magnetic resonance imaging (MRI) for cardiac evaluation of patients with
PAD.
Methods: 25 patients with peripheral artery disease (mean+SD age 64.8+7.2 years)
were studied prospectively with dobutamine stress cardiovascular MRI. To attain the
0.85 × (220 – age) target heart rate, the dose of dobutamine was elevated up to 40
mg/kg/min and supplemented with 0.25 mg/min Atropine up to 1 mg if required. The
stress had been terminated before target heart rate was reached if inducible wall-
motion abnormalities appeared or angina occurred. Following stress, Gd(DTPA) was
given and late gadolinium enhancement (LGE) MRI was implemented. MRI images
were analysed independently by two senior cardiologists experienced in cardiac
imaging who were blinded to the clinical data of the patients.
Results: The protocol was completed by all of 25 patients. The target heart rate was
attained in 96.0% of the studies. Technical problems occurred rarely during MRI exam-
inations. No serious adverse event occurred. The image quality scores (1-4) for all ven-
tricular wall segments were high (median, interquartile range) (4 [4-4]). Seven patients
(28.0%) have inducible wall motion abnormality. Interobserver agreement was almost
perfect for wall motion scores (k=0.90, p,0.0001). Late gadolinium enhancement
was detectable in 6 cases (24.0%) of the studies.
Conclusions: Dobutamine stress cardiovascular MRI is feasible and safe for the non-
invasive cardiac assessment of patients with PAD.

P1045
Effect of myocardial fibrosis location on left ventricular diastolic function:
non-invasive assessment by cardiac magnetic resonance and echo

A. Moreo1; G. Ambrosio2; B. De Chiara1; T. Tran3; S. Raman3

1Niguarda Ca’ Granda Hospital, Department of Cardiology, Milan, Italy; 2University of
Perugia, Faculty of Medicine, Department of Cardiology, Perugia, Italy; 3Ohio State
University, Columbus, United States of America

Background: Previous studies have shown that late post-gadolinium myocardial
enhancement by cardiac magnetic resonance (LGE-CMR) can identify areas of

Comparison of 2DS parameters. Abstract 50056 Table

Normal Control
(n=40)

Young Adults with Never
Treated HT and no LVH
(n=40)

Young Adults with Never Treated HT and no LVH

Daytime diastolic
BP ,100mmHg
(n=24)

Daytime diastolic
BP ≥100mmHg
(n=16)

Low daytime diastolic BP variability
(n=21)

High daytime
diastolic
BP variability (n=19)

LV GLS (%) 20.1+2.1 18.5+2.3* 19.2+2.0 17.5+2.5† 19.3+2.2 17.7+2.2‡
LV GRS (%) 41.9+9.8 42.8+7.2 43.1+7.1 42.4+7.5 44.4+6.5 41.1+7.7
LV GCS (%) 22.2+2.4 21.1+3.2 20.9+2.7 20.6+4.2 20.7+2.9 20.9+3.8
LV twist (8) 19.0+4.7 22.3+4.2* 21.2+3.5 23.9+4.8† 21.0+3.5 23.7+4.6‡

*p,0.05, control vs. NT; †p,0.05, low vs. high daytime diastolic BP; ‡p,0.05, low vs. high daytime diastolic BP variability.

Figure-1
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cardiac fibrosis, and that the extent of left ventricular (LV) diastolic function is related to
severity of LGE in a broad range of cardiac conditions. In this study we evaluated the
relationship between location of LGE and diastolic function.
Methods and Results: 282 consecutive patients undergoing LGE-CMR and Doppler
echocardiography were investigated. Fifty-five subjects (20%) had no evidence of
structural heart disease; the remaining patients had various cardiac diagnoses, includ-
ing idiopathic dilated cardiomyopathy (19%) and ischemic cardiomyopathy (29%). No
LGE was detected in the vast majority (75%) of the subjects with entirely normal dias-
tolic function; overall, median LGE score in these subjetcs was 0 (IQR 0.00 – 0.5). In
contrast, the majority of patients with abnormal diastolic function had substantial fibro-
sis (median LGE score 4, IQR 0 – 8; p,0.0001). LGE score progressively increased
with increasing LV filling pressure estimated by TDI-derived E/E’ (≤10 vs .10,
p,0.0001). Univariate analysis confirmed the significant correlations between diastolic
dysfunction assessed by E/E’ and age, diabetes, hypertension, LV ejection fraction,
wall motion score index, and LGE score (p,0.05, for all). After multivariate analysis,
only age, diabetes and LGE score remained significantly and independently correlated
with the degree of diastolic dysfunction. Regional analysis indicated a significant and
independent association between septal LGE and E/E’ (p=0.0001).
Conclusions: In addition to severity, location of myocardial fibrosis by LGE signifi-
cantly correlates with the degree of diastolic dysfunction. This finding may underscore
the role of septum in LV filling, either directly or as a consequence of altered interven-
tricular dependence, which may affect diastolic function.

COMPUTED TOMOGRAPHY

P1046
Coronary calcium score values for risk stratification of coronary artery disease
in asymptomatic patients derived from the results of coronary CT angiography

R C. Vidal Perez1; F. Carreras2; R. Leta2; S. Pujadas2; A. Barros2; A. Hidalgo2; X. Alomar
2; G. Pons-Llado2

1University Clinical Hospital of Santiago de Compostela, Santiago de Compostela,
Spain; 2Hospital de la Santa Creu i Sant Pau-Clinica Creu Blanca, Barcelona, Spain

Purpose:New strategies are needed to evaluate the risk of coronary artery disease(-
CAD) in asymptomatics.Coronary calcium score(CCS)values could give us information
about what patients would be at risk for CAD and would benefit of coronary CT angio-
graphy(CCTA).The aim of our study was to establish a coronary calcium value that
suggest us to continue with CCTA in a protocol of CAD evaluation in asymptomatics.
Methods: Retrospective selection of 232 asymptomatic individuals for CAD,studied
with CCTA in a health check up setting.
Results:Patients with hypertension, diabetes, smokers and ≥3 classical risk factors for
CAD showed a higher value of CCS, 38(16.4%) were in the 75th percentile or higher.
CCTA identified 84 individuals(36.2%)without CAD,no significant stenosis in
116(50%) and significant(stenosis.50%) in 32(13.8%). Diabetes, smoking and risk
factor association were related with higher percentage of significant stenosis.
Stenosis.50% had higher CCS (352.5vs.1,p,0.0001) and with .75th percentil had
more percentage of stenosis(57.9%vs.5.2%,p,0.0001). Multivariate analysis found
as independent predictors for significant CAD in CCTA: CCS.300(OR
10.9,CI95%3.35-35.8,p=0.0001),percentile.75th(OR=5.65,1.78-17.93;p=0.03) and
association of 3 or more classic risk factors (OR=4.19,1.44-12.14,p=0.008).ROC
curve analysis reported a better prediction of stenosis with CCS(AUC 0.946) than per-
centil(0.934) or number of risk factors(0.693).The better cut off for stenosis detection
with CCS was 150 (sensitivity 90.6%,specificity 91.5%).
Conclusion: In the coronary risk stratification of asymptomatic patients the CCS could
be a more powerful tool for the detection of CAD than the classic clinical association of
cardiovascular risk factors.CCS.150 seems to be excellent cut off values to continue
with CCTA.

MISCELLANEOUS

P1047
Confirmation of patients satisfaction with real-time echocardiography and
cardiac consultation at a distance.

M. Olofsson1; K. Boman2

1Research unit, Dept of Medicine and Geriatrics, Skellefteå, Sweden; 2Umeå university
and Research unit, Dept of Medicine and Geriatrics, Skellefteå, Sweden

Purpose: Echocardiography is seldom performed in primary care centers (PCCs). A
remote controlled robotic arm has been developed to which an ultrasound probe is
connected together with a mobile ultrasound unit and placed at the PCC. A broadband
link is required between the PCC and the ultrasound operator at the hospital. Three
cameras are needed to view the patient and the exact position of the probe. The
system also includes a microphone, monitors and loudspeaker. The operator controls
the robotic arm remotely with a trackball and with the aid of newly developed
IT-technology. A virtual keyboard remotely controls the ultrasound machine. Consul-
tation between the CARdiologist, general practitioner (GP), operator and patient is
done directly after the echocardiographic examination at a DISTAnce. This concept
is named CARDISTA. The first tests with CARDISTA have been completed between
PCC (Norsjö) and Skellefteå Hospital, a distance of 80 km and repeated in a second
test from PCC (Arvidsjaur), a distance of 130 km.
Our aim is to report patients’ and GP’s first subjective experiences with CARDISTA.
Methods: From Norsjö we examined 27 elderly patients (17 women, 10 men) mean
age 72,4 years and from Arvidsjaur 33 patients (18 women, 15 men) mean age 72,8
years, all with a variety of heart diseases. Questionnaires were completed by the
patients and GP’s about their experiences from the examination.
Results: The questionnaires were answered by 21 from Norsjö and 29 patients from
Arvidsjaur. Fifteen and twenty seven patients (71% and 93%) were satisfied with
information about the examination. Patients reported problems (0%) and (10%)
with the examination but in general, all patients were pleased with the specialist
consultation.
We received 24 and 30 responses respectively from the GP’s. Most consultations (83%)
and (13%) were felt to be equivalent to the usual standard of practice, while 17% and
67% felt it to be an improvement. The real-time contact also facilitated GP’s work with
heart patients (88%) and (78%), respectively. The GP’s thought that their medical com-
petence was improved to a great extent (79%) and (67%) respectively by CARDISTA.
The GP’s overall impression (71%) and (80%) was that CARDISTA was feasible and
ready for introduction in general practice.
Conclusions: The experiences with CARDISTA from the first PCC demonstrated
encouraging results both from the patients’ and the GP’s point of view and were
confirmed by the next PCC. To establish the real clinical value of this concept we are
now doing a study where patients are randomised to either CARDISTA or usual
procedure.

P1048
Does endothelial dysfunction influence left ventricular myocardium damage in
young patients after acute myocardial infarction?

A. Ledakowicz-Polak1; L. Polak2; M. Zielinska1

1Medical University, Department of Intensive Cardiac Therapy, Lodz, Poland; 2Medical
University, Invasive Cardiology Unit, Lodz, Poland

Background: Endothelial vasomotor dysfunction is an early event involved in
the pathogenesis of atherosclerosis and cardiovascular events including acute
coronary syndromes and consequent post-myocardial infarction heart failure. We
sought to determine whether the endothelial function assessed by means of brachial
artery flow-mediated dilation (FMD) correlates with selected echocardiographic par-
ameters of left ventricular dysfunction in patients after acute myocardial infarction
(AMI).
Methods: The study group comprised 100 patients aged below 60 years, with first AMI
treated with primary percutaneous intervention (pPCI) and stent implantation. In all
patients the infarct-related artery was the only lesion. High-resolution ultrasound
assessment of endothelial function by FMD as well as transthoracic echocardiography
including evaluation of left ventricular ejection fraction (LVEF) and wall motion index
(WMI) were performed in 3rd day and 6 months after AMI.
Results: In patients included in this study the average value of LVEF in 3rd day after
AMI was 55.1% (SD+8.4%), WMI- 1.35 (SD+0.38), whereas FMD was 1.35%
(SD+1.2%). In 6 months follow-up after AMI, the significant improvement of LVEF,
WMI and FMD was observed (p,0.001). There was no correlation between FMD
and echocardiographic parameters of heart failure in 3rd day after AMI. In contrast,
our results revealed significant connection between FMD and LVEF as well as FMD
and WMI in 6 months follow-up. The alteration of FMD was strictly associated with
improvements of LVEF (Spearman’s rank correlation index=0.4, p,0.001), whereas
the increased WMI correlated with poorer endothelial function (Spearman’s rank corre-
lation index= -0.38, p,0.001).
Conclusions: The present study underscores the importance of endothelial
dysfunction in pathogenesis of heart failure in young patients after AMI. Endothelial
function assessed 6 months after AMI significantly correlates with left ventricular
damage.

ROC curve analysis
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P1049
Bedside echocardiography after stroke to shorten hospitalization length and to
screen candidates for invasive transoesophageal evaluation.

A. Fontana1; V. Schirone2; A. Mauro3; A. Zambon2; C. Giannattasio4; G. Trocino1

1San Gerardo Hospital, Monza, Italy; 2University of Milan-Bicocca, Department of
Statistics, Milan, Italy; 3San Gerardo Hospital, Department of Cardiology, Monza, Italy;
4University of Milan-Bicocca, Department Clinical Medicine & Prevention, Milan, Italy

Background: About 30% of transient ischemic attacks (TIA)/strokes have cardioem-
bolic origin, and echocardiography is widely applied for detection of cardioembolic
sources. Hand Held Echocardiographic devices (HHE) can be used for bedside evalu-
ation of patients (pts) in variuos clinical conditions. AIM:To assess the efficiency of HHE
in detecting the sources of cardiac embolism in pts affected by TIA/stroke and to test
the cost-saving and time-saving effect of HHE in diagnosis and treatment of those pts.
Methods: In a six-month period, two groups of patients affected by TIA/stroke were
evaluated either by standard echocardiography (SE, 117 pts) or by HHE (70 pts).
The number of days from request to performance of echocardiography ("waiting-time")
and the mean length of hospitalization, as well as the global cost of hospitalization were
analysed according to SAS proc freq and proc Ttest, and with regression models for
dependent variables. The influence of age, sex and comorbidities (systemic hyperten-
sion and diabetes mellitus) on the results was also tested. When transoesophageal
echocardiography (TOE) was needed, its effect on global cost was also assessed.
Results: Mean hospitalization length was reduced by the use of HHE, as were the
mean waiting-time for performance of echocardiography and global hospitalization
cost. Age, sex and comorbidities did not affect the results. Even in the need of
further evaluation with TOE because of lower prognostic power of HHE (9/70 pts), hos-
pitalization length was shorter for the HHE group, as was the total cost of hospitaliz-
ation paid by the hospital (p , 0,0001) compared to SE group.
Conclusions: The use of HHE in Neurology department as first, rapid screening-tool to
detect the sources of cardiac embolism allows the selection of pts in need of further
cardiologic assessment by invasive approach (TOE) from patient without evident
cardiac disease, and at the same time shortens hospitalization length by reducing
the time between request and performance of echocardiography.

P1050
Beta blockers improved vascular elasticity in elderly patients with heart failure -
results from CIBIS-ELD study

M. Dekleva1; HD. Dungen2; S. Inkrot2; G. Gelbrich3; J. Suzic Lazic4; M. Kleut4;
N. Markovic Nikolic1; F. Waagstein5

1University Clinical Center Zvezdara, Department of Cardiology, Belgrade, Serbia;
2Charite - Campus Virchow-Klinikum, Department of Internal Medicine-Cardiology,
Berlin, Germany; 3Center for Clinical Trials (KKS), University of Leipzig, Leipzig,
Germany; 4Clinical Hospital Center Dr D Misovic, University Clinic for Internal Medicine,
Belgrade, Serbia; 5Sahlgrenska Academy, University of Gothenburg, Wallenberg
Laboratory for Cardiovascular Research, Gothenburg, Sweden

The interaction of the heart and arterial system (ventricular - arterial coupling) is a key
determinant of cardiovascular performance. Vascular elastance (Ea) and LV end-
systolic ventricular elastance (Ees) are increasing simultaneously during aging and
heart failure (HF). Beta blockers (BB) are recommended therapy for patients with HF,
but impact of BB on ventricular and arterial elastance remains unclear.
The aims of our study were: 1) to compare Ea and Ees in elderly patients with HF
before and after BB, and 2) to estimate relationship between arterial elasticity and exer-
cise capacity.
Methods: Elderly patients with HF (n = 610 age ≥ 65 years, NYHA ≥ II), who were
treated with BB according to CIBIS-ELD protocol of uptitration, underwent echo-
Doppler characterisation of Ea, Es and ventricular-aterial couplung (Ea/Es). Left ventri-
cular systolic and diastolic function were also obtained before and after 12 weeks of
BB. Exercise capacity was estimated by cardiopulmonary bicycle submaximal testing
in 30 consecutive patients (Cibis subgroup). Participants in the Cibis subgroup were
an integral part of large CIBIS-ELD cohort study patients.
Results: During 12 weeks of BB, arterial elasticity has been improved (Ea, from 2.59 to
2.39, p = 0.014) in patients from CIBIS-ELD group. Overall Ees and Ea strongly corre-
lated before (r = 0.484) and after BB (r = 0.558) with similar relationship (p , 0.001),
indicated preserved ventricular arterial coupling in whole group. Left ventricular ejec-
tion fraction after BB improved (p= 0.003) and symptoms of breathlessness reduced
(p = 0.001). Estimated end-diastolic LV pressure, measured by Doppler ratio (E/e),
closely related to Ea (p = 0.031). There were strong correlations between Ea and
peak oxygen uptake (p = 0.004) and oxygen pulse (p = 0.001) in 30 patients from
the CIBIS subgroup
Conclusions: Ventriculo-arterial coupling, especially Ea, can be a useful marker of
therapeutic goals of BB on diastolic LV function and exercise capacity.

P1051
The use of remote-sensing robotic arm for telemedicine echocardiography:
screening in rural areas

S. Khoor1; N. Balogh2; I. Simon2; K. Fugedi1; I. Kovacs1; M. Khoor2; G. Florian2;
A. Kocsis2; T. Szuszai3
1Szent Istvan Hospital, Budapest, Hungary; 2Medartintech Ltd, Budapest, Hungary;
3Artintell TM, Budapest, Hungary

Purpose: The aim of our study was to test a telemedicine echocardiographic appli-
cation with a remote-sensing robotic arm for general population screening. A limited
echocardiography (two-dimensional parasternal short and long axis views with
M-mode) was performed by trained nurses in the general practices; examinations gen-
erally last 3 to 5 minutes.
Method: The movements of the probe (2D movements on the chest, the rotation and
the in/declinations) were registered simultaneously with the echo-video. The data were
sent to the telemedicine internet server, where the pre- and post-processing were per-
formed, which include image processing (image filtration, edge detection, deblurring
and image enhancement, shape extraction and analysis, image segmentation,
motion analysis, and optical flow analysis specifically designed to track the endocardial
border) and the 3D reconstruction of the heart. The best 2D standard measurements
were calculated from the 3D model, the rate of chamber dilatation and right/left ventri-
cular hypertrophy were determined.
Results: 234 subjects (age: 58.8+-9.4; m/f: 110/124; without known heart disease)
were examined during the 15 months telemedicine screening period. 21 pts (8.97)
were excluded because of poor registration. Left ventricular dilatation (LVD) were
found in 17 pts (7.98%), left ventricular hypertrophy (LVH) in 39 pts (18.3%). Other dis-
eases: aortic (N=16, 7.5%) (AoVD) mitral (N=9, 4.2%) (MVD) valve disease, HOCM
(N=2, 0.93%), pericardial effusion (N=3, 1.4%) (PE). The standard echocardiographic
examination in the cardiologic department were repeated in these patients (86 pts with
these 107 pathologic findings). The positive predictive value for LVD was 0.93 (true
positive (TP): 14, false positive (FP): 1); for LVH 0.91 (TP: 31, FP: 3). Agreement
(kappa) between point-of-care echocardiography and standard echocardiography
was 77% (0.29) for moderate or severe mitral regurgitation, 93% (0.33) for aortic
valve thickening or immobility, and 97% (0.51) for moderate pericardial effusion.
Conclusion: Identification of significant pathology by telemedicine echocardiography
may be valuable and cost-effective when applied to the general population in remote
areas, where the conventional echocardiography could not be performed.

P1052
Effect of declining left ventricular systolic and diastolic function on autonomic
modulation

J. O’driscoll1; A. Saha2; R. Smith2; S. Gupta2; R. Sharma3

1Canterbury Christ Church University, Canterbury, United Kingdom; 2Ealing Hospital,
London, United Kingdom; 3St George’s Hospital, Department of Cardiology, London,
United Kingdom

Background: Changes in autonomic function have been described in patients with
heart failure. However, the relationship of indices of autonomic function with echo
markers of systolic and diastolic function is unknown. This study aimed to determine
the relationship between heart rate variability (HRV), a marker of autonomic function,
and echocardiographic determinants of systolic and diastolic function.
Methods: One hundred and fifteen patients (mean age 68 + 9 years) had full cross
sectional imaging with transthoracic echocardiography. Autonomic data were obtained
non invasively from beat-to-beat analysis of heart rate using a plethysmographic
device, the Task Forcew Monitor. From this we determined total power spectral
density (PSD) as a marker of HRV.
Results: Twenty nine patients had normal left ventricular (LV) systolic function. The
numbers with mild, moderate and severely impaired LV systolic function were 32, 29,
25 respectively. Patients with impaired LV systolic function had a significantly
reduced PSD (p = , 0.001, for mild, moderate, and severely impaired LV systolic func-
tion respectively) compared to normal patients. PSD positively correlated with declining
LV ejection fraction (r = 0.89, p = , 0.001) and declining peak systolic velocity (r =
0.72, p = , 0.001). There was a negative correlation between PSD and left atrial
size (r = -0.76, p = , 0.001), mitral E/Ea (r = -0.84, p = , 0.001), pulmonary atrial
reversal velocity (r = -0.43, p = 0.002), LV end systolic diameter (r = -0.39, p = ,

0.04), and LV end diastolic diameter (r = -0.36, p = 0.05). There was no correlation
with LV wall thickness or LV mass index. With stepwise multiple regression analysis,
peak systolic velocity (b = -7.4 + 3.9, p , 0.05) and mitral E/Ea (b = 12.2 + 4.2,
p , 0.001) were independently associated with PSD.
Conclusion: HRV significantly attenuates as LV systolic and diastolic function declines.
Long axis LV systolic function and mitral E/Ea are independently associated with PSD.

P1053
Comparison of carotid Doppler echo-tracking and central aortic stiffness
parameters in patients with preserved systolic function

Z. Lenkey1; B. Gaszner1; M. Illyes1; ZS. Sarszegi1; I G. Horvath1; B. Magyari1; F. Molnar2;
A. Cziraki1
1Heart Institute, Faculty of Medicine, University of Pécs, Pécs, Hungary; 2Budapest
University of Technology and Economics (BME), Budapest, Hungary

Background: Central aortic stiffness parameters (PWVao) are commonly used to deter-
mine the development of atherosclerotic disease. Carotid stiffness may be of particular
interest, since in that artery atherosclerosis is frequent particularly in patients with verified
CAD.

HHE vs Standard echocardiography

Standard
Echocardiography (SE)

Hand Held
Echocardiography (HHE)

p-value

Hospitalization length 9 days 6 days ,0,0001
Waiting-time for echo 11 days 2 days ,0,0001
Cost of hospitalization E 3613,00 E 2234,00 ,0,0001
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Aim: The aim of our study was to compare central and local arterial functional par-
ameters measured by two different non-invasive methods in patients with verified cor-
onary artery disease (CAD) who exhibited preserved left ventricular systolic function
(53+8%). Furthermore, we compared and contrasted these stiffness parameters to
the coronary SYNTAX Score in patients who underwent coronary angiography.
Methods: In our study 186 CAD patients were involved and similar non-invasive
measurements were performed in 186 healthy subjects. Central aortic pulse wave vel-
ocity (PWVao) and augmentation index (AIXao) were measured by a novel oscillometric
device, the Arteriograph, and the common carotid artery was studied by Doppler echo-
tracking system to determine the local PWVcar and AIXcar. Left ventricular ejection frac-
tion was determined by Aloka ProSound 5500 Doppler echocardiograph according to
Simpson’s method.
Results: In the CAD group the PWVao and AIXao values increased significantly
(10.2+2.3 m/s and 34.5+14.7%) compared to control group (9.5+1.5 m/s and
30.2+12.8%; p,0.05). We observed similar significant increase in the local stiffness
parameters (PWVcar and AIXcar) in CAD group. Furthermore, we found strong corre-
lation for PWV and AIX values which were measured with the Arteriograph and those
obtained using echo-tracking method (r=0.57; p,0.001 for PWV, and r=0.65;
p,0.001 for AIX values).
Conclusion: Our results suggest that the increased cardiovascular risk could be
assessed by the similar extent with the local, and central arterial stiffness parameters
in patients with verified CAD.

P1054
Relevance of homocysteine on brachial flow-mediated vasodilation and carotid
and femoral intima-media thickness in siblings of hypertensive patients

M F. Elnoamany; H. Badran; H. Ebraheem; A. Reda; N. Elsheekh
Menoufiya Faculty of Medicine, Shebeen El-Koom, Egypt

Background: Mild hyperhomocysteinemia, a risk factor for vascular disease, is
common in the general population. Offspring of hypertensive parents, have been
reported to have endothelial dysfunction compared with the offspring of normotensive
parents. This does not occur simply as a consequence of increased blood pressure but
may rather be a cause of the condition. Carotid intima-media thickness (CIMT) is the
second valid marker of generalized atherosclerosis.
Objectives: To study the relation of sonographically determined carotid & femoral
intima-media wall thickness and enothelial function to serum homocysteine (Hcy) con-
centrations in offspring of hypertensive parents.
Methods: Plasma homocysteine levels were measured in normotensive siblings for
hypertensive patients (n=78) and normotensive controls (n=30). All subjects were non-
diabetic, had no past history of myocardial infarction, stroke or peripheral vascular
disease and had normal renal functions. Brachial artery flow-mediated (FMD) and
nitroglcerine-mediated vasodilatation (NTGMD) were measured to assess endothelial
function. Also carotid and femoral intima-media thickness that reflect vascular
disease were examined.
Results: Hcy level was found to be significantly higher in normotensive siblings when
compared to controls (13.7 + 4.5 versus 7.8 + 2.7 micromol/L, p,0.001). CIMT and
femoral IMT were significantly increased in siblings in comparison to control (0.72 +
0.6 mm versus 0.58+0.6 mm, P,0.01 and 0.71+ 0.07 versus 0.54+0.06 mm,
P,0.001 respectively). DFMD and FMD% that reflect endothelial dysfunction but not
DNTGMD & NTGMD% were significantly lower in siblings compared with
control(0.69 + 0.42 mm versus 1.7 + 0.27 mm and 20% versus 55% respectively,
P,0.01 for each).
Conclusion: Plasma homocysteine levels are significantly elevated in normotensive
siblings for parents with essential hypertension. Increased carotid and femoral IMT in
addition to endothelial dysfunction may serve as results of hyperhomocysteinemia
that create the potential cardiovascular risk.
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