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Heart failure and bone fractures in a young man: a rare cause
H. Abbühl, L. Zimmerli, S. Bilz, H.P. Brunner-La Rocca, E. Battegay
(Basel, CH)
A 33 year old black male was referred for the workup of new-onset heart failure
(BNP 45’000 pg/ml). The past medical history was notable for bilateral
atraumatic metatarsal fractures, a severe bronchopulmonary infection and
hypertension, all diagnosed within 2 years prior to admission. Radiographs
showed cardiomegaly, bilateral old rib fractures and several proximal metatarsal
fractures with non-reunion and pseudoarthrosis (fig. 1, 2). Echocardiography
showed concentric left ventricular hypertrophy (170 g/m2) with LVEF 40%, grade
III diastolic dysfunction, left atrial dilatation and a hypertrophic right ventricle
with normal systolic function. No signs of infiltration, infection (cMRI) or
coronary stenosis (angiography) were found. Endomyocardial biopsy showed
focal subendocardial fibrosis. A standard heart failure therapy with 4 antihypertensive drugs was needed to control WHO grade III hypertension with
retinopathy and nephropathy. Due to clinical stigmata (round face, upper leg
muscle atrophy, dark abdominal striae) and osteoporosis Cushing’s syndrome
was suspected and confirmed. Baseline ACTH-concentrations and missing
central-peripheral ACTH gradient in bilateral inferior petrosal sinus sampling
indicated ectopic ACTH-dependence. Investigations for the focus ruled out
carcinoids and pheochromocytoma, but revealed a right adrenal lesion with
positive ACTH-immunostaining in biopsy. After laparoscopic right
adrenalectomy, serum cortisol and ACTH dropped promptly and bridging
hydrocortisone replacement was needed after long term central ACTHsuppression. Blood pressure and BNP improved dramatically. Nine months later
we found a normal LVEF 55% with a wall mass of 127 g/m2 (25% regression)
and improved diastolic function (grade I).
Comment: LV failure is a rare presentation of Cushing’s syndrome and might
not only be related to left ventricular hypertrophy, but also to Cushing’s
myopathy: low systolic midwall performance was observed, associated LVH
is disproportionate to the degree of hypertension and mineralocorticoid effects
of glucocorticoid excess might cause fibrosis. The prevalence of hypertension
raises to 95% and is more severe in patients with ectopic ACTH secretion.
Causal treatment shows great potential for myocardial recovery, but an elevated
cardiovascular risk persists. ACTH producing tumors are mainly pulmonary
carcinoids, rarely pheochromocytomas; to our knowledge this is the first report
of an adrenal adenoma as an ectopic ACTH source.
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Seltene Kombination: Multiple schwangerschaftsassoziierte
Koronardissektionen und fibromuskuläre Dysplasie der
Nierenarterie
P.K. Schuler, N. Kucher (Zürich, CH)
Eine 42-Jahre alte Frau präsentiert sich fünf Monate nach Geburt ihres zweiten
Kindes mit plötzlichen Thoraxschmerzen, ausstrahlend in beide Arme, aufgetreten nach dem Fahrradfahren. Bereits vier Jahre zuvor hatte die Patientin
ein akutes koronares Syndrom (ACS) im Rahmen einer hypertensiven Krise mit
Dissektion des Intermediärastes erlitten. Zwei Jahre später erlitt die Patientin
eine Woche nach der Geburt ihres ersten Kindes erneut ein ACS. Die invasive
Abklärung zeigte eine Dissektion der distalen rechten Koronararterie (RCA)
sowie eine fibromuskuläre Dysplasie der rechten Nierenarterie. Die Koronardissektion wurde konservativ behandelt, die Nierenarterienstenose mittels
perkutaner, transluminaler Angioplastie (PTA) erfolgreich behandelt.
Die aktuelle Koronarangiographie wies multiple Dissektionen im medio-distalen
Anteil sämtlicher Koronarien sowie eine Restenose der Nierenarterie. Bei
erneuten Thoraxschmerzen am Folgetag zeigte sich angiographisch trotz
medikamentös gut eingestelltem Blutdruck eine Progression der Dissektionen.
Nach Implantation einer intraaortalen Ballonpumpe und maximal ausgebauter
intravenöser vasodilatatorischer Behandlung sowie Abstillen wurde die Patientin
beschwerdefrei. Vier Wochen später fand die PTA der Nierenarterie statt.
Diskussion: Schwangerschafts- und postpartal-assoziierte spontane
Koronardissektionen sind eine seltene Form des akuten Koronarsyndroms.
Die von Koul untersuchten 58 Fälle zeigen ein Durchschnittsalter von 33 Jahren
und eine mittlere Parität von 2,4 bei ansonsten gesunden Frauen, ohne
kardiovaskuläre Risikofaktoren. Meist (78%) treten sie postpartal innerhalb der
ersten zwei Wochen auf. Am häufigsten ist die linke Koronarie betroffen, selten
gibt es multiple Dissektionen. Die Kombination schwangerschafts-assozierte
multiple Koronardissektionen getriggert durch hypertensive Krisen im Rahmen
einer fibromuskulären Nierenarteriendysplasie ist bisher nicht beschrieben.
Die Pathogenese wird hämodynamisch (Schlagvolumen um 40% erhöht) sowie
durch hormonell bedingten Gefässveränderungen erklärt.
Die optimale Behandlung ist abhängig von der Lokalisation der Dissektion, der
Anzahl der betroffenen Gefässe, dem Blutfluss und der Hämodynamik. Unter
stabilen Verhältnissen kann ein konservatives Vorgehen zu einer kompletten
Abheilung der Dissektionen führen. Bei instabilen Verhältnissen bzw.
proximalem, fluss-limitierendem Gefässbefall muss eine Koronarintervention
oder eine Bypassoperation in Betracht gezogen werden.

Figure 1

Figure 2

3S

Kardiovaskuläre Medizin 2008;11(5): Suppl 16

Freie Mitteilungen 1: Practical cardiology I

12

13

Diffuse ST-elevation in the context of an acute abdominal
syndrome
C. Tenzi Marbach, X. Jeanrenaud, M. Fromer (Lausanne, CH)

A man with a history of right unilateral pneumonia and left
sided pulmonary haemoptysis – a right aortic arch and …
T. Herren, T. Ruder, L.P. Nicod, M. Schwerzmann (Bern, CH)

Introduction: ST segment elevation on the ECG is most frequently the
consequence of an ischemic process (acute myocardial ischemia, variant
angina, persistent aneurysm of the left ventricle), an acute pericarditis, a takotsubo phenomenon, or possibly a Brugada syndrome. Intracerebral hemorrhage
as well as hyperkaliemia and hypothermia may also induce such alterations.
We report the case of new onset diffuse ST segment elevations in the context
of an acute abdominal syndrome.
Case report: A 57 year old female patient, suffering from hepatorenal
polykystosis and hypertension, is hospitalized for nausea and vomiting,
accompanied by dehydration. Biological parameters are normal except for the
presence of a slightly inflammatory status. The 12-lead ECG on admission is
normal. After 48 hours, symptoms do not improve and the patient presents
increasing epigastric pain radiating in the neck and left arm. A thoracoabdominal CT Scan detects the presence of a parahiatal diaphragmatic hernia
with the passage of the fundus and cardia into the thoracic cavity (Upside down
stomach). A pre-operative 12 lead ECG demonstrates the presence of major,
diffuse, new-onset ST segment elevation in leads V1-V6, DIII and aVF (figure 1).
An echocardiogram does not reveal alterations of the global or regional systolic
function of the left/right ventricle, nor signs of pericarditis. Repetitive
measurements of biomarkers of cardiac injury remain normal as well as other
laboratory parameters (electrolytes). No coronary angiography is therefore
performed and the patient successfully undergoes surgery (reduction of the
hernia, diaphragmatic repair). Postoperatively, ECG tracings return to normal
(figure 2).
Conclusion: This case illustrates the various extra-cardiac causes of ST
segment elevation. Echocardiography is of great help to exclude associated
cardiac pathology and may restrain the indications for coronary angiography.
The pathophysiology of ST segment elevation in association with abdominal
affections will be discussed.

Clinical history: A 20 year-old man was admitted with mild hemoptysis. Six
years ago, he was referred to a pediatric intensive care unit with respiratory
distress due to unilateral right-sided pneumonia. At that time, he recovered
uneventful. He was noted to have a right aortic arch. Subsequent genetic
testing disclosed a 22q11.2 microdeletion.
Current clinical presentation: The patient was in no distress, normotensive,
afebrile, with a biox of 93% on room air and was in functional NYHA class I.
He reported mild hemoptysis over the past few days as only complaint.
Diagnostic procedures: Chest x-ray showed an aortic notch to the right of the
trachea, no cardiomegaly and a pruned appearance of the peripheral left lung
fields. There was no pulmonary infiltrate. At bronchoscopy, the bleeding was
suspected to originate from the left lung. A contrast chest CT-scan showed no
parenchymal abnormalities, but an unobstructed origin of the left PA from the
ascending aorta (figure 1) in addition to an aberrant left subclavian artery with
retroesophageal course. Cardiac catheterization revealed systemic pressure
in the left PA and mild pulmonary hypertension in the PA (right PA pressures
46/30/20 mm Hg). There was a tiny residual patent duct to the right PA. On
cardiac MRI, blood flow through the right and left PA was 7 l/min and 2.5 l/min.
There was mild left ventricular dilatation and normal biventricular systolic
function.
Management: Hemoptysis stopped spontaneously over the ensuing days.
Discussion: Anomalous origin of 1 PA from the ascending aorta is a rare
condition. >80% of patients die within the first year of life without surgical
intervention. As in our case, an anomalous left PA is usually associated with a
right aortic arch. Pulmonary hypertension in the non-obstructed abnormally
connected PA is inevitable. However, the contralateral PA is also usually
hypertensive and the reason therefore is unclear (occasionally, lung biopsies
showed even more advanced histological changes in the protected lung with
right ventricular origin than in the unprotected lung). Hemoptysis was selflimiting. No surgical procedure was possible to reconnect the left PA to the
right ventricle. Considering the patient’s functional class, pulmonary vasodilator
therapy was not indicated. Close follow-up is mandatory. In the presence
of a right aortic arch, further cardiovascular malformation should be actively
excluded.

Figure 1

Figure 1

Figure 2
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Exercise induced bronchial obstruction: if inhalation does not
help, a stent possibly can ... (from mitral to coronary insufficiency)
H. Abbühl, R. Jeger, H.P. Brunner-La Rocca (Basel, CH)

Giant inflammatory carotid aneurysm
M. Oberson, C. Marone, M. Alerci, R. Wyttenbach, F. Sartori, P. Tutta,
M. Moccetti, L.K. von Segesser, A. Gallino (Bellinzona, Lausanne, CH)

A 79-year old woman with overweight and a history of treated hypertension
and permanent atrial fibrillation (AF) was referred two years ago because of
increasing dyspnoea on exertion (NYHA II–III). Spirometry at rest was normal
with no bronchial obstruction (FEV1/FVC 88%), but spiroergometry showed
pulmonary ventilatory limitation and postexercise wheezing. This was
interpreted as exercise induced bronchial obstruction/asthma. A simultaneously
recorded ECG showed sufficient heart rate control and asymptomatic significant
ST-depression in inferior and lateral leads, but the following myocardial
perfusion scan did not reveal any cardiac perfusion abnormalities. Chest
computer tomography was normal with no signs for pulmonary embolism.
Inhalation with a topical corticosteroid and an anticholinergic agent was started,
but did not result in significant improvement of symptoms.
The patient was referred again because of increasing dyspnoea, lately NYHA IIIIV. Blood pressure was 110/49 mm Hg, heart rate 80 bpm, and brain natriuretic
peptide 86 pg/ml. Resting transthoracic echocardiography revealed mild
concentric hypertrophy of both ventricles, no wall-motion abnormalities,
diastolic left-ventricular dysfunction grade 2, mild mitral regurgitation, and
moderate pulmonary hypertension. However, a resting right heart catheter
showed only mild pulmonary hypertension and marginally elevated filling
pressures. Measurements were repeated with minimal exercise (handgrip)
showing a significant increase in pulmonary capillary wedge pressure with
marked v-waves (fig. 1), suggestive for exercise-induced mitral regurgitation.
A subsequent coronary angiography showed a severe stenosis of the left
circumflex artery that was treated by percutaneous coronary intervention
including stent implantation (fig. 2). After the intervention, the symptoms
disappeared. Two months later, the patient still was without any shortness
of breath.
Comment: Besides asthma the differential diagnosis of exercise induced
bronchial obstruction (wheezing) should always include different cardiologic
entities causing interstitial pulmonary edema, some of which are present only
during exercise. Among others, this may include insufficiently frequencycontrolled atrial fibrillation (which was not the case in this patient) and exerciseinduced mitral regurgitation. Mild mitral regurgitation at rest does not exclude
significant regurgitation during exercise, which is suggestive for coronary
insufficiency.

A 52-year-old man presented a rapid growing painful pulsatile mass at the level
of the right common carotid artery at our emergency department. The patient
was treated from his childhood for recurrent pyoderma gangrenosum. He had
a recent history of vasculitis of the great vessels involving the ascending aorta,
the innominate artery, the right common carotid artery, and the left subclavian
artery which was treated successfully by the use of tacrolimus (3 mg/bid),
micophenolat (1 g/bid) and oral steroid (10 mg/d) during the previous nine
months.
Clinical examination at admission confirmed the presence of a pulsating mass
at the right supra-clavicular grove. Duplex ultrasound performed immediately
admission showed a large pulsatile aneurysm (maximal diameter = 42 mm) of
the right common carotid artery with the presence of a massive thickening of
the vessel wall. Serum CRP was 45 mg/dl suggesting moderate evidence of
reactivation of vasculitis. A contrast-enhanced multi-detector Computed
Tomography (MDCT) confirmed the large aneurysm involving the proximal right
common carotid artery, its ostium and the innominate artery with an extensive
thickening of the vessel wall due to local inflammation and/or vessel wall
thrombus. The patient underwent high dose steroids while continuing the
immunosuppressive regimen with tacrolimus and micophenolat.
Because of the high risk of rupture, an endovascular repair of the carotid
aneurysm by retrograde insertion of a covered stent (Gore® 16-20-14) from the
distal part of the common carotid artery was perfomed. At 18 month follow-up
the patient complains of no pains, CRP is 14 mg/l and MDCT shows good
results at the level of the implanted covered graft.
This is a very unusual case of a rapid growing inflammatory aneurysm of the
common carotid artery in a patient with vasculitis of the great arteries initially
well responding to tacrolimus and in whom urgent successful repair by
endovascular therapy was performed.
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Prominin-1+ bone marrow derived heart-resident cells
suppress experimental autoimmune myocarditis
G. Kania, P. Blyszczuk, A. Valaperti, S. Dirnhofer, T. Dieterle,
U. Eriksson (Basel, Zürich, CH)
Background: Experimental autoimmune myocarditis (EAM) is a CD4+ T cell
mediated mouse model of postinflammatory heart disease. Tissue resident
bone marrow derived cells are supposed to adopt different cellular phenotypes
depending on the local milieu. We expanded a specific population of prominin-1
expressing bone marrow derived cells (PBMC) from healthy heart tissue,
analyzed their plasticity, and evaluated their capacity to protect mice from
experimental autoimmune myocarditis and heart failure.
Methods and results: PBMC were expanded from healthy mouse hearts.
Analysis of CD45.1/CD45.2 chimera confirmed bone marrow origin of the
PBMC. Depending on in vitro culture conditions, PBMC differentiated into
macrophages, dendritic cells, myofibroblasts, and cardiomyocyte – like cells.
In vivo, PBMC acquired a cardiac phenotype after direct injection into healthy
hearts. Intravenous injection of PBMC into MyHC-alpha/CFA immunized
BALB/c mice resulted in heart-specific homing. Histology revealed reduced
severity scores of PBMC treated mice compared to controls treated with PBS
or crude bone marrow at day 21 after MyHC-alpha/CFA immunization.
Echocardiography showed preserved fractional-, and velocity of circumferential
shortening in PBMC but not PBS treated MyHC-alpha/CFA immunized mice. In
vitro data suggested that Interferon-gamma signalling on PBMC was critical for
nitric oxide mediated suppression of heart specific CD4+ T cells. Accordingly,
PBMC from Interferon-gamma receptor deficient mice failed to protect MyHCalpha/CFA immunized mice from autoimmune myocarditis.
Conclusions: Prominin-1 expressing bone marrow derived cells combine high
plasticity, T cell suppressing capacity, and anti-inflammatory in vivo effects.
PBMC might become a promising tool for the treatment of postinflammatory
heart diseases in the future.
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Targeting Cx43 prevents growth factor-induced phenotypic
change in pig coronary artery smooth muscle cells
C.E. Chadjichristos, S. Morel, J-P. Derouette, I. Roth, E. Sutter,
A.B. Brisset, M.L. Bochaton-Piallat, B.R. Kwak (Genève, CH)
Percutaneous coronary intervention (PCI) is commonly used to treat
atherosclerotic coronary arteries, but its efficacy is limited by restenosis at the
site of the intervention. We reported previously that reducing the expression of
the gap junction protein connexin43 (Cx43) in mice restricted neointima
formation after acute vascular injury by limiting the inflammatory response as
well as the proliferation and migration of smooth muscle cells (SMCs) towards
the damaged site. SMC populations isolated from the pig coronary artery exhibit
distinct phenotypes: spindle-shaped (S) and rhomboid (R). S-SMCs are
predominant in the normal media, whereas R-SMCs are recovered in higher
proportion from stent-induced intimal thickening suggesting that they
participate in the intimal thickening. Here, we further investigate the relationship
between connexin expression and SMC phenotype using the distinct types of
pig coronary artery SMCs. We show that Cx40 was highly expressed in normal
media of porcine coronary artery in vivo, whereas Cx43 was barely detectable.
In contrast, Cx40 was down-regulated and Cx43 was markedly up-regulated in
SMCs of stent-induced intimal thickening. In vitro, S-SMCs expressed Cx40
and Cx43. Cx43 expression was increased in R-SMCs and these cells no longer
expressed Cx40. When S-SMCs were treated with 10 ng/ml platelet-derived
growth factor (PDGF-BB) they acquired a rhomboid phenotype and their
migratory activity increased (from 40.3 ± 5.7 to 185.9 ± 27.3 migrating cells;
mean ± SEM, N = 4, P <0.01). These changes were accompanied by an
increase in Cx43 and loss of Cx40 expression. Importantly, PDGF-BB-induced
phenotypic change of S-SMCs was prevented by reducing Cx43 expression
with 100 microM antisense for Cx43. Thus, Cx43 antisense-treated SMCs
retained their typical elongated appearance and the expression of some SMC
differentiation markers, such as alpha-SM actin, whereas the appearance of
S100A4, a typical marker of R-SMCs, was prevented. In conclusion, limiting
Cx43 expression in SMCs prevents growth factor-induced changes towards a
deleterious phenotype. Our findings suggest that Cx43 might be an additional
target for local delivery strategies aimed at reducing restenosis after PCI.
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The gap junction protein Cx37 interacts with eNOS in
endothelial cells
A. Pfenniger, J-P. Derouette, V. Verma, I. Roth, B. Foglia,
W. Coombs, P. Sorgen, S. Taffet, M. Delmar, B.R. Kwak
(Genève, CH; Syracuse, Omaha, USA)
Cx37 is a gap junction protein essential for cell-cell communication in the
vasculature. A C1019T Cx37 gene polymorphism, encoding for a P319S amino
acid substitution in the regulatory C-terminus of Cx37 (Cx37CT), was found
to correlate with arterial stenosis and myocardial infarction in humans. The aim
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of this study was to identify potential binding partners for Cx37CT and to
determine whether the polymorphism modified this interaction. Using a high
throughput phage display, we retrieved 2 consensus binding motifs for Cx37CT:
WHK…[K,R]XP and FHK…[K,R]XXP, the first one being more frequent for Cx37P319-CT and the second more frequent for Cx37-S319-CT. One of the peptides
(WHRTPRLPPPVP) showed a strong homology with amino acids 843-854 of
eNOS. As eNOS plays a fundamental role in vascular biology, we further
investigated this potential interaction. In vitro binding of this peptide to both
forms of Cx37CT was confirmed by cross-linking, surface plasmon resonance
and nuclear magnetic resonance. eNOS co-immunoprecipitated with Cx37 in
human endothelial cells (ECs) transfected with human Cx37 polymorphs and
in a mouse EC line (bEnd3). Immunofluorescence microscopy showed a colocalisation of these proteins at membranes in bEnd3 and intracellularly in
human cells. Whereas NO-release was similar in Cx37-transfected and control
human ECs, increased NO production was observed in bEnd3 after incubation
with 50 uM Cx37-antisense (control: 17.3 ± 0.4 and Cx37-antisense 24.1 ±
0.5 umol/L; mean ± SEM, n = 5, p <0.005). Electrophysiological analysis of
Cx37 channels revealed a higher frequency of openings with conductances
higher than 300 pS for both Cx37 polymorphs with eNOS-like peptides in
the pipette solution. Thus, the newly identified interaction between eNOS and
Cx37 seems to regulate the cellular function of both proteins, which might affect
vascular physiology and the development of disease.
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Progression of myocarditis to myocardial fibrosis critically
depends on sequential activation of MyD88 and Il-1 signalling
pathways
P. Blyszczuk, R. Marty, G. Kania, A. Valaperti, T. Dieterle,
U. Eriksson (Basel, Zürich, CH)
Inflammatory dilated cardiomyopathy (iDCM) can progress to cardiac dilation,
fibrosis and end stage heart failure. Experimental autoimmune myocarditis
(EAM) is CD4+ T cell-mediated mouse model of iDCM. Activation of Interleukin-1
(Il-1) receptor and Toll-like receptors, both sharing downstream adaptor protein
MyD88, on self-antigen presenting dendritic cells (DC) are essential for EAM
induction. Accordingly MyD88–/– and IL-1R1–/– mice are protected from
myocarditis. Disease resistance, however can be overcome by immunization
with self-antigen loaded, activated DC from wild type mice. In this study, we
took advantage of the DC immunization to specifically address the role of TLR
stimulation, MyD88 and IL-1 signaling in the progression of myocarditis to
myocardial fibrosis and heart failure. Wildtype mice immunized with myosinpeptide loaded DC develop minimal fibrosis after resolution of acute
myocarditis. TLR stimulation with complete Freund`s adjuvant (CFA) after the
peak of disease, however, promotes massive tissue fibrosis and dilation of the
left ventricle. In hearts of CFA treated mice il-1beta, collagen, mmp-8 and
mmp-9 mRNA expression are markedly increased. MyD88–/– and Il-1R–/– mice
immunized with wild type DC and stimulated with CFA develop myocarditis
with similar cellar patterns of infiltrates and comparable autoimmune T cell
responses at the peak of disease, but are completely protected from fibrosis
and heart failure. IL-1beta expression is up-regulated in Il-1R–/–, but not MyD88
– –
/ hearts. These findings suggest that MyD88 and Il-1R1 signaling are critical
for the progression of myocardial fibrosis in inflammatory dilated cardiomyopathy.
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Phenotypic characterisation of murine and human cardiacresident progenitor cells isolated on basis of aldehydedehydrogenase activity
M-E. Roehrich, A. Spicher, A. Meinhardt, G. Vassalli (Lausanne, CH)
Identification of stem cells based on hematopoietic stem cell (HSC) surface
markers, such as stem cell antigen-1 (Sca-1) and the c-kit receptor, has limited
specificity. High aldehyde-dehydrogenase (ALDH) activity is a general cellular
property of stem cells shared by HSC, neural, and intestinal stem cells. The
presence of cells with high ALDH activity in the adult heart has not been
investigated.
Methods: Cells were isolated from adult mouse hearts, and from atrial
appendage samples from humans with ischemic or valvular heart disease.
Myocyte-depleted mouse Sca-1+, and lineage (Lin)-negative/c-kit+ human
heart cells were purified with immunomagnetic beads. ALDH-high cells were
identified using a specific fluorescent substrate, and sorted by FACS. Cell
surface marker analysis was performed by flow cytometry.
Results: Myocyte-depleted mouse heart cells contained 4.8 ± 3.2% ALDHhigh/SSC-low and 32.6 ± 1.6% Sca-1+ cells. ALDH-high cells were Lin-negative, Sca-1+ CD34+ CD105+ CD106+, contained small CD44+ (27%) and
CD45+ (15%) subpopulations, and were essentially negative for c-kit (2%),
CD29, CD31, CD133 and Flk-1. After several passages in culture, ~20% of
ALDH-high cells remained ALDH-high. Myocyte-depleted human atrial cells
contained variable numbers of ALDH-high cells ranging from 0.5% to 11%, and
4% Lin-negative/c-kit+ cells. ALDH-high cells were CD29+ CD105+, contained
a small c-kit+ subpopulation (5%), and were negative for CD31, CD45 and CD133.
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After 5 passages in culture, the majority of ALDH-high cells remained ALDHhigh.
Conclusions: Adult mouse and human hearts contain significant numbers of
cells with high ALDH activity, a general cellular property that stem cells possess
in different organs, and express stem cell markers (Sca-1 and CD34 in the
mouse). The immunophenotype of cardiac-resident ALDH-high cells differs from
that previously described for bone marrow ALDH-high HSC, and suggests that
this cell population may be enriched in mesenchymal progenitors. Analysis of
lineage differentiation potential of ALDH-high cells is in progress. ALDH activity
provides a new, practical approach to purifying cardiac-resident progenitor
cells.

mice with placebo (p = 0.001; 1.94 mm (n = 2) and 2.06 mm (n = 13) vs. 2.4 mm
(n = 3), respectively). Validation in human plasma samples revealed higher
TGF-beta concentrations in MFS compared to control patients (p = 0.01).
Conclusions: TGF-beta serum levels are higher in C1039G/+ mice compared to
wild-type mice. Losartan treatment of C1039G/+ mice reduces TGF-beta serum
concentrations and aortic root diameters towards wild-type levels. Validation in
human plasma samples confirmed higher TGF-beta levels in MFS compared to
controls. TGF-beta 1 is a promising biomarker for prognostication and
monitoring the therapeutic response to losartan therapy in Marfan syndrome.
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The role of hypoxia in the regulation of human urocortin 2
expression
K. Bühler, T. Dieterle, M. Brink (Basel, CH)
Background: Urocortin 2 (Ucn2), a member of the corticotropin releasing
factor family, has potent cardioprotective properties. These are attributed to
anti-apoptotic effects, improved cardiomyocyte contractility, and decreased
oxidative stress. Tissue hypoxia is a common pathophysiological occurrence
with profound impact on cellular gene regulation. Previously, it was shown that
administration of Ucn2 protects neonatal rat cardiac myocytes from ischemic
reperfusion injury and that rat Ucn2 expression is induced by hypoxia.
Therefore, the aims of our study were (i) to investigate whether the human
Ucn2 gene is regulated by hypoxic stress and (ii) to elucidate the molecular
mechanism of its regulation.
Methods and results: Experiments were performed in the human
rhabdomyosarcoma cell line TE-671, which is known to endogenously express
Ucn2. First, we investigated human Ucn2 transcript levels under normoxic (21%
O2) and hypoxic (1% O2) conditions using quantitative real time PCR. Cells
exposed to hypoxia for 24 h showed a marked increase in Ucn2 expression (up
to 4-fold) as compared to untreated cells. Treatment of the cells with ciclopirox
olamine (CPX), which prevents the proteolytic degradation of the transcription
factor hypoxia inducible factor (HIF), significantly induced the expression of
Ucn2. Time course experiments revealed that Ucn2 mRNA expression was
already significantly increased after 4 h, and reached a maximum after 8 h of
exposure to hypoxia or CPX. Upregulation of Ucn2 by CPX implicates HIF in
the transcriptional regulation of this gene. To study the mechanism underlying
the Ucn2 regulation, cells were transfected with siRNA specific for transcription
factors HIF1 and HIF2. Gene silencing of HIF1 but not HIF2 abolished the
hypoxia- and CPX-induced induction of Ucn2 expression.
Conclusion: Hypoxia and CPX lead to a significant upregulation of Ucn2
expression in TE-671 cells. The gene silencing experiments with siRNA indicate
that HIF1 is involved in human Ucn2 gene regulation in response to hypoxic
stress. Our results expand the current knowledge of the molecular mechanisms
underlying ischemia by functionally integrating Ucn2 in the hypoxic signaling
pathway.

Continuation of antiplatelet- and warfarin-therapy prior to
coronary artery bypass surgery reduces myocardial damage
T.R. Wyss, F.F. Immer, M. Stalder, L. Englberger, T. Aymard,
F.S. Eckstein, T.P. Carrel (Bern, CH)
Objective: Antiplatelet- and/or warfarin-therapy (APW) are established
medications in patients undergoing cardiac surgery due to their antithrombotic
effect. Bleeding is a major determinant of mortality and morbidity after coronary
artery bypass graft (CABG) surgery. This study was intended to report the
influence of continued APW medication prior to coronary artery bypass graft
(CABG) surgery towards myocardial protection.
Patients and methods: From 01/2005 until 08/2007 937 consecutive patients
undergoing isolated CABG surgery using the minimal extracorporeal circulation
(MECC) were prospectively enrolled. In-hospital data have been analyzed.
Group 1 consisted of 557 patients (59.4%) with discontinued APW >5 days prior
to surgery and in group 2 380 patients (40.6%) were included, with ongoing
APW up to <5 days prior to surgery.
Results: Mean age, cardiovascular risk factors, NYHA stage and ejection
fractions were similar in both groups. The EUROScore was slightly higher in
group 1 (4.4 ± 2.8 vs. 3.7 ± 2.8; p = ns). Number of grafts, extracorporeal
perfusion time, aortic cross clamping time and transfusion requirements (red
blood cells, platelets and plasma) were also similar. Re-exploration for bleeding
arose in 3.8% in group 1 vs. 4.5% in group 2 (p = ns). Median values of
postoperative CK, CK-MB and Troponin-T were 503.5 U/L, 15.4 mg/l and
2.4 mg/l vs. 467.0 U/L, 14.3 mg/l and 1.1 mg/l.
Conclusion: Ongoing APW-medication prior to CABG-surgery allows to
reduce the negative effects of the postoperative hypercoaguable state, which
is reflected in a lower cardiac enzyme level increase, without increasing
transfusion requirements or re-operation for bleedings.
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Circulating TGF-beta 1 is a promising biomarker for monitoring
the aortic root dilatation and losartan therapy in Marfan
syndrome
P. Matt, J. Habashi, T. Holm, F. Schoenhoff, T.P. Carrel, D. Huso,
J.E. Van Eyk, H.C. Dietz (Basel, Bern, CH; Baltimore, USA)
Introduction: Aortic root dilatation is the main cause of morbidity and mortality
in Marfan syndrome (MFS), a disorder caused by mutations in the gene
encoding fibrillin-1 and dysregulation of TGF-beta signaling. The aim of this
study was to discover a serological biomarker for the aortic root dilatation
in a mouse model of MFS.
Methods: Serum samples from mice heterozygous for a fibrillin-1 missense
mutation (C1039G/+) and wild-type mice treated with losartan or placebo were
obtained at 10 weeks, 6 months and 10 months of age. Total (acid activated)
TGF-beta 1 serum concentrations were measured by ELISA. Echo
measurements of the aortic root were obtained from a parasternal long axis
view at 6 to 10 months of age. Plasma samples from patients with MFS
(n = 10) and controls (n = 12) were analyzed for TGF-beta 1 levels.
Results: Mean TGF-beta serum concentrations were higher in C1039G/+ mice
compared to wild-type mice (p = 0.01; 80.0 ng/ml (n = 5) vs. 58.3 ng/ml (n = 4)
at 10 weeks, 117.4 ng/ml (n = 11) vs. 87.0 ng/ml (n = 6) at 6 months,
137.5 ng/ml (n = 3) vs. 103.0 ng/ml (n = 2) at 10 months, respectively). Losartantreated C1039G/+ mice had significantly lower mean TGF-beta serum levels
compared to C1039G/+ mice with placebo (p = 0.007; 92.9 ng/ml (n = 5) vs.
117.4 ng/ml (n = 11) at 6 months, 101.2 ng/ml (n = 13) vs. 137.5 ng/ml (n = 3)
at 10 months, respectively). Mean TGF-beta serum concentrations in losartantreated C1039G/+ mice and wild-type mice with placebo were not significant
different (p = 0.3; 92.9 ng/ml (n = 5) vs. 87.0 ng/ml (n = 6) at 6 months,
101.2 ng/ml (n = 13) vs. 103.0 ng/ml (n = 2) at 10 months, respectively). Echo
analyses revealed smaller mean aortic root diameters in 10 months old wildtype and losartan-treated C1039G/+ mice compared to age-matched C1039G/+
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Different factors influencing ICD longevity
B. Schär, M. Koller, C. Sticherling, S. Osswald (Basel, CH)
Background: We recently have shown that there are differences in ICD
longevity between manufacturers, independent of the mean number of shocks.
However, other factors that have not been addressed yet might influence device
longevity.
Methods: We included 621 devices implanted in our clinic between 3/94
and 12/06. Factors considered for longevity analysis were:
Size: A) <35 ccm; B) 36–40 ccm; C) 40–48 ccm); D >48 ccm
Battery capacity: A) <1 ampere-hours (aH); B) 1–1.45 aH; C) >1.45 aH
Capacitor reform interval: A) 4–6 months; B) < 3 months
Percentage of pacing: A) <32%; B): 33–65%; C) >65%
Kaplan-Meier curves were drawn only according to these factors, not according
to manufacturers.
Results: The survey consists of 621 devices (306 Medtronic, 111 St. Jude,
185 Guidant and 20 Intermedics). Apart from aH, all data were complete.
Cap.reform interval and pacing percentage were considered at the last followup visit. Guidant did not consent to provide their data for aH.
As shown in the figure, the cap.reform interval as well as a high percentage
of pacing (which was present especially in CRT devices) did significantly (<0.05)
affect device longevity. Regarding device size, there was no clear difference
between larger and smaller devices. The graphs about battery capacity gave
divergent results.
Conclusions: In a manufacturer independent analysis, a short capacitor reform
interval and a high percentage of pacing lead to earlier battery depletion. The
recent down-sizing of the devices, however, does not affect device longevity.

hypertension by sustained inhibition of sympathetic activity and by increased
vagal outflow. Whether the modulation of sympathovagal balance has favorable
cardiovascular effects beyond BP control should be investigated with further
studies.
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Epicardial left atrial appendage device occlusion:
first results in humans
S. Salzberg, M. Gillinov, O. Reuthebuch, A. Plass, H. Alkadhi,
R. Jenny, M. Genoni (Zürich, CH; Cleveland, USA)
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Effects of chronic electrical baroreceptor stimulation on the
sympathovagal balance in humans with drug-resistant arterial
hypertension
K. Wustmann, J.P. Kucera, I. Scheffers, Y. Allemann, J. Schmidli,
E. Delacrétaz (Bern, CH; Maastricht, NL)
Introduction: In patients (pts) with drug-resistant hypertension, electrical
stimulation of the carotid baroreflex (ESCB) is a new device-based therapy that
produces a dose-dependent reduction in blood pressure (BP). ESCB reduces
BP by modulation of the sympathovagal balance which may also influence other
parameters of the cardiovascular system, especially heart rate and its variability.
The long-term effect of ESCB on sympathovagal balance has not been studied
in humans so far.
Aim: To study the effects of chronic ESCB on the sympathovagal balance using
analysis of heart rate variability (HRV) and heart rate turbulence (HRT).
Methods: 13 pts with drug-resistant hypertension were treated with ESCB and
prospectively included in this substudy of the DEBuT-HT trial. 24-hour ECG
were recorded 1 month after implantation with the stimulator turned off (sham)
and after 3 months of individually optimized electrical therapy (stimulator on).
The 24-hour ECG data were used for HRV and HRT analyses. For HRT analysis,
the initial acceleration (turbulence onset, TO) of sinus rhythm following a
postextrasystolic pause and the subsequent slowing (turbulence slope, TS)
were analysed after either premature atrial or ventricular beats (PAC, PVC,
respectively). Data were compared using the Wilcoxon signed rank test.
Results (table): Chronic ESCB decreased office BP and heart rate. HRV timedomain and frequency-domain parameters assessed using an autoregressive
model (A) and fast Fourier transformation (FFT) were significantly changed
during ESCB, indicating a decreased sympathetic activity and an increased
vagal outflow. Furthermore, HRT analysis (conducted on a subset of patients)
showed a trend suggesting an increased vagal tone.
Discussion: Chronic ESCB lowers BP in pts with drug-resistant systemic
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Background: Atrial fibrillation (AF) is a common cardiac arrhythmia and as such
a significant risk factor for ischemic stroke originating from the left atrial
appendage (LAA). The gold standard in the medical management of patients
with AF remains oral anticoagulation. Currently neither surgical nor
percutaneous devices provide a safe and effective method for LAA exclusion.
The purpose of this pilot study is to evaluate acute and long-term safety and
effectiveness of surgical LAA occlusion with a new epicardial Clip device in
patients with AF undergoing cardiac surgery.
Patients and methods: From September 2007, Patients were enrolled in a trial
to undergo elective cardiac surgery for AF and concomitant Clip (CG clip,
AtriCure inc., West Chester, Ohio (USA)) placement. The LAA Clip is a titanium
clip with nitinol hinges surrounded by polyester braiding (illustration), which is
applied epicardially on the LAA. LAA geometry as well as perfusion was
assessed by intraoperative trans-esophageal echocardiography (TEE). Early
postoperative and 3 month follow-up multidetector computed tomography
(MDCT) were compared to preoperative studies (figure 1) in all patients to
assess Clip location, LAA perfusion and cardiac anatomy.
Results: To date, 10 patients underwent cardiac surgery with LAA Clip
placement through a median sternotomy. Clip deployment was successful in
all (n = 10), and no Clip related complications occurred. LAA measurement and
Clip placement was completed on average in less than 30 seconds (range:
9–45 sec) and in one attempt in all cases. Intraoperative TEE confirmed
absence of LAA perfusion in all subjects. One death occurred due to unrelated
postoperative hepatic failure. Pre-discharge and 3-month follow-up MDCT
demonstrated stable clip location, absent LAA perfusion and normal cardiac
anatomy in all patients (figure 2).
Conclusion: Epicardial LAA occlusion with the Clip device is safe, easy and
straightforward. LAA occlusion provides effective and long-lasting results, as
demonstrated by MDCT. When applied minimally invasively LAA Clip occlusion
may offer a valuable tool for stroke prevention specifically when utilized as a
sole therapy in select patients.

Figure 1

Figure 2
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Utility of serial echocardiographic assessment of atrio-ventricular
conduction in foetuses at risk of immune-mediated heart block
R. Weber, M. Atiyah, E. Silverman, E.T. Jaeggi
(Zürich, CH; Toronto, CAN)
Objectives: To prospectively investigate the utility of serial echocardiography
in detecting early signs of fetal atrio-ventricular (AV) conduction anomalies to
prevent the development of complete fetal AV block in anti-Ro/La positive
women.
Methods: Between 2003 and 2006, AV time intervals (AVI) were serially
measured in 130 fetuses by simultaneous SVC/aorta and MV/aorta pulsewave Doppler as part of their echocardiographic study. The initial protocol
recommended 6 fetal scans between 18–32 weeks which was reduced to
4 exams (20–24 weeks) since 2005. Included cases had at least 2 exams in
1- to 2-weekly intervals, with the majority (75%) between 20 and 24 weeks. AVI
measurements were compared to gestational-age matched reference data from
our institution (Nii M. Heart 2006). First degree AVB was defined as AVI
prolongation >95% confidence limit.
Results: AVI were determined from 367 echocardiographic studies: Mean + SD
SVC/aorta and MV/aorta Doppler AVI values (112 + 16 ms; 117 + 11 ms) did not
differ from normal controls (108 ± 9 ms; 116 ± 8 ms; p = NS). Only 2 (1.5%) of
the 130 cases presented with prolonged AVI (155 ms; 240 ms) before 24 weeks.
Case 1 was closely monitored until delivery without treatment, while case 2 also
had endocardial fibroelastosis (EFE) and received perinatal steroids and ivIG.
In both cases, the AV conduction remained unchanged and 1st degree AVB
(PR duration: 160 ms; 248 ms) was confirmed postnatally. Of the remaining
128 cases with normal AVI, one (0.7%) received steroids for isolated EFE while
another (0.7%) case developed complete AVB after 24 weeks gestation, in spite
of normal AVIs in the serial exams.
Conclusion: During the period of highest fetal risk of developing AVB, Dopplerderived AVI remained within the normal range in most cases (>98%). Of those
with immune-mediated fetal abnormalities (prolonged AVI; EFE), this was either
detected on the initial scan (n = 3) or not detectable (late-onset AVB) by serial
echocardiography.
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Improved myocardial repolarisation, and left ventricular
systolic and diastolic function during endocardial cardiac
resynchronisation therapy
A. Auricchio, C. van Deursen, I. van Geldrop, A. van Hunnik, D. Echt,
T. Moccetti, F. Prinzen (Lugano, CH; Maastricht, NL; Sunnyvale, USA)
Introduction: Repolarization heterogeneity has been reported during cardiac
resynchronization therapy (CRT). CRT is usually achieved by epicardial (EPI) LV
pacing. We hypothesized that a more physiological activation, starting from the
LV endocardium (ENDO), can further synchronize activation and repolarization.
Methods: In 8 anesthetized dogs left bundle branch block (LBBB) was induced
by RF ablation. Pacing leads were positioned in the right atrium, right ventricle
and at 8 paired (EPI and ENDO) LV sites. Systolic and diastolic LV pump
function were measured as LVdP/dtmax and LVdP/dtmin, respectively.
Asynchrony of electrical activation and repolarization were determined using
104 electrodes positioned on the epicardium and endocardium of RV and LV
and using the Tpeak-Tend interval from the surface ECG.
Results: For all 8 LV pacing sites combined, during biventricular (BiV) pacing
the asynchrony of LV activation and the dispersion of repolarization (TpeakTend) were significantly more reduced by LV-ENDO than by LV-EPI pacing
(figure). ENDO-EPI differences in Tpeak-Tend corresponded with smaller
dispersion of repolarization on intracardiac electrodes. LV-ENDO pacing lead
to a ~2x larger % increase in LVdP/dtmax than LV-ENDO pacing and to a
significant increase in LVdP/dtmin (figure).
Conclusions: In this model of LBBB, CRT using LV-ENDO pacing improves
resynchronization of activation and repolarization as well as systolic and
diastolic LV pump function as compared to conventional LV- EPI CRT.
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Coronary sinus pacing yields more favorable left atrial
haemodynamics than right atrial appendage pacing
H. Burri, I. Bennani, C. Stettler, P. Gentil-Baron, H. Sunthorn, D. Shah
(Genève, CH)
Introduction: Conventionally, atrial pacing is performed from the right atrial
appendage (RAA). However, this may lead to left atrio-ventricular dyssynchrony
in case of interatrial conduction delay. Alternative pacing sites are the high
interatrial septum (IAS) or the left atrium via the distal or proximal coronary sinus
(CS-D and CS-P). The hemodynamic repercussions of these alternative pacing
sites has not been studied.
Methods: 28 patients (26 males, age 58 ± 9yrs) undergoing pulmonary vein
isolation for paroxysmal atrial fibrillation were studied in sinus rhythm at the
beginning of their procedure. Left atrial pressures were recorded via the
transseptal sheath during pacing at 80bpm from the RAA, high IAS, CS-D
(at 2–3 o’clock in the LAO view), CS-P (at 5–6 o’clock in the LAO view), and
during biatrial (BiA) pacing from the IAS+CS-D. Amplitudes and +dP/dT of the
A-wave and V wave amplitude were compared during pacing from each of
these sites.
Results: Left atrial hemodynamics during pacing from the different sites
are shown in the table. Pacing from the IAS showed similar effects on LA
hemodynamics as pacing from the RAA (apart from a marginally lower A-wave
amplitude). Pacing from CS-D and Bi-A pacing resulted in greater A-wave
+dP/dT than pacing from the RAA.
Conclusions: Pacing the left atrium via CS-D or during BiA pacing results in
greater left atrial contractility than during RAA pacing. In patients who require
atrial pacing, these sites may be interesting alternatives to increase left atrial
contractility and to avoid left atrioventricular dyssynchrony in case of interatrial
conduction delay.
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Cardiac re-synchronization therapy in a patient with isolated
left ventricular noncompaction
G. Girod, A. Garnier, M. Tapponier, P. Vogt (Sion, CH)
Background: Isolated Ventricular Noncompaction (IVNC) is a rare congenital
unclassified cardiomyopathy, characterized by prominent trabecular meshwork
and deep recesses. Major clinical manifestations of IVNC are heart failure, atrial
and ventricular arrhythmias and thromboembolic events. The mean time from
the onset of symptoms to the correct diagnosis is usually 3.5 years.
Case report: We describe a 68 year-old woman in whom the diagnosis of IVNC
was tardily recognized, whereas former echocardiographic examinations were
considered as normal. She was known for systolic left ventricular dysfunction
with left ventricular ejection fraction of 0.35 since 3 years. Six months ago, she
became severely symptomatic (NYHA functional class III). In the past, she
suffered from multiple episodes of deep vein thrombosis and pulmonary
embolism. The last event leading to hospitalisation was a syncope associated
with transient paralysis of the right leg. ECG revealed a large QRS complex with
new left bundle branch block and ECG monitoring demonstrated a nonsustained ventricular tachycardia of 5 beats. Echocardiography showed typical
apical thickening of the left and right ventricular myocardial wall consisting in
two layers: a thin compacted epicardial layer and an extremely thickened
endocardial layer with prominent trabeculations and deep recesses. The ratio
of noncompacted to compacted myocardium was >2:1 at end systole. Cardiac
MRI confirmed the echocardiographic images. Electrophysiological study was
normal. Brain computed tomography revealed multiple ischaemic sequellae in
several areas. In view of the persistent refractory heart failure to medical
treatment in a patient with classical criteria for cardiac re-synchronization
therapy ( wide QRS complex, low LVEF, NHYA functional class III), as well as
the ventricular arrhythmias, we implanted a biventricular automatic intracardiac
defibrillator. Further clinical evolution was favourable with improvement NYHA
functional class from III to I. However our patient received several appropriate
shocks from the AICD due to ventricular arrhythmias. After introduction of
amiodarone, the incidence of ventricular arrhythmias decreased dramatically.
After 2 years of follow-up, left ventricular ejection fraction increased up to 0.50.
Conclusion: we hereby present an interesting case of IVNC successfully treated
with biventricular ICD. This approach should be considered in the management
of these patients.
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Molecular imaging of endothelial cell activation predicts future
atherosclerotic plaque development
B.A. Kaufmann, T. Belcik, A. Xie, Q. Yue, C.L. Carr, J. Dhoot,
S. Bullens, S. Bunting, J.L. Lindner (Basel, CH; Portland,
San Francisco, USA)
Background: An inflammatory response to vascular injury is an initiating event
in atherosclerosis. We hypothesized that molecular imaging of endothelial
activation with contrast enhanced ultrasound (CEU) targeted to endothelial cell
adhesion molecules could detect early atherogenesis before the development
of obstructive lesions.
Methods: Mice deficient for both the LDL-receptor and an Apo-B mRNA editing
polypeptide (DKO mice) and wild-type mice were studied. At 10 or 20 weeks of
age, CEU molecular imaging of the thoracic aorta was performed with
microbubbles targeted to P-selectin (MBP) or to VCAM-1 (MBV). Data were
expressed as ratios to signal from microbubbles bearing a control antibody.
High frequency B-mode ultrasound imaging (40MHz) of the aorta was
performed at 10 or 20 weeks and again at 40 weeks of age. At various ages,
histology was performed with Movat’s Pentachrome staining and
immunostaining for VCAM-1.
Results: In control wild-type mice (n = 13 at 10 weeks, n = 11 at 20 weeks),
high-frequency ultrasound and histology failed to detect atherosclerosis at any
age, and molecular imaging demonstrated no selective signal enhancement for
targeted microbubbles. DKO mice developed severe hypercholesterolemia (LDL
150 ± 48 mg/dl at 10 weeks versus 0 mg/dl in wild type mice at 10 weeks) and
age-related atherosclerotic lesions detectable by ultrasound at 40 weeks of age
at the greater and lesser curvature of the arch and at the origin of the
brachiocephalic artery. Histology at these sites confirmed the presence of
minimal intimal thickening at 10 and 20 weeks but large fibro-fatty protruding
lesions at 40 wks. In DKO mice, molecular imaging for P-selectin and for VCAM1 both demonstrated selective signal enhancement (p <0.0001 compared to
non-targeted microbubbles) at 10 weeks (MBP: 3.6 ± 2.7; MBV: 2.3 ± 1.2,
n = 10) and at 20 weeks of age (MBP: 3.0 ± 2.4, MBV: 3.0 ± 2.8, n = 18).
Conclusions: CEU with microbubbles targeted to VCAM-1 and P-selectin can
detect the inflammatory response during early atherosclerosis. Molecular
imaging of these endothelial adhesion molecules can detect vascular changes
at lesion-prone sites before the appearance of obstructive lesions and could be
useful for identifying high risk at a very early stage.
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Range of normality of echocardiographic measures
of mechanical synchronicity in healthy individuals.
Implication for a multi-parametric approach in CRT patients
C. Conca, F.F. Faletra, C. Mihakazi, J. Oh, A. Mantovani, C. Klersy,
A. Sorgente, E. Pasotti, G.B. Pedrazzini, T. Moccetti, A. Auricchio
(Lugano, CH; Rochester, USA; Pavia, I)
Background: Definition and validation of range of normality, and agreement
among echocardiographic measures of mechanical synchronicity in healthy
individuals is mostly lacking. The aim of the study was: 1) to assess in healthy
persons inter-institutional agreement, 2) to define range of normality, 3) to
assess the degree of agreement among 6 echocardiographic parameters of
intraventricular synchronicity.
Methods and results: Time-to-peak systolic velocity (Ts), delay between Ts at
basal septal and basal lateral segments (Ts-basal lateral-septal), difference
between the longest and the shortest Ts for 6 segments at basal level (peak
velocity difference: PVD), longitudinal strain (Te) derived by Tissue Doppler
Imaging (TDI), Ts derived by Tissue Synchronization Imaging (TSI), and time
taken to reach minimum regional volume (TMV) derived by Real-Time-3Dimensional Echocardiography (RT3DE) have been prospectively collected and
analyzed at two different institution in 160 consecutive healthy subjects.
Results: There was a large inter-institutional variability for all collected
parameters. Range of normality, express as a mean + 2SD were: Ts-SD = 30.32
+ 29.3, Te-SD = 34.16 + 23.26, Ts-SD-TSI = 33.07 + 29.96, SDI = 2.74 + 2.16.
Comparison of our range of normality with those so far published (TDI and
RT3DE), showed agreement only for RT3DE. Ninety-two percent of patient were
consistently classified to be synchronous by one parameter. By using 2 or 3
additional parameters in the same individuals, this proportion increased to 98%
and 100% , respectively.
Conclusions: Our data emphasized the inability to specify a universally
applicable cut-off for distinguishing synchronicity from dyssynchrony and the
need of a multiparametric approach to avoid misclassification of patients.
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Prevalence of dyssynchrony in patients with normal QRS
morphology, right bundle branch block, left bundle branch block
and right ventricular pacing
S. Toggweiler, M. Zuber, R. Kobza, F. Cuculi, P. Erne (Luzern, CH)
Introduction: Current indication for CRT includes heart failure with a QRS
interval >120 ms, an ejection fraction <35% and echocardiographic evidence
of mechanical dyssynchrony. We aimed to determine the prevalence of
dyssynchrony in heart failure patients with different QRS morphology patterns.
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Methods: A total of 100 heart failure patients were examined with conventional
and Tissue Doppler (TDI) echocardiography. In addition to standard parameters,
interventricular delay (relevant > = 40 ms), left ventricular preejection interval
(LPEI, relevant > = 140 ms) and TDI-derived intraventricular delay (relevant
> = 60 ms) were measured. A 12 lead ECG was recorded in every patient.
Dyssynchrony parameter were compared between patients with a narrow QRS
(n = 33), a complete right bundle branch block (RBBB, n=19), a left bundle
branch block (LBBB, n = 25) and active right ventricular (RV) pacing (n = 23).
The effect of an additional left anterior hemiblock (LAHB) was examined.
Statistical analysis was done using student’s t-test (to compare two groups)
and ANOVA (to compare more than two groups).
Results: Results for patients with normal QRS morphology, RBBB, LBBB and
RV pacing are listed in table 1. Mechanical dyssynchrony was frequently present
in patients with LBBB (relevant interventricular delay in 68%, LPEI in 40% and
intraventricular delay in 32% of patients) and RV pacing (43%, 57%, 48% for
interventricular delay, LPEI and intraventricular delay, respectively) but was rare
in heart failure patients with narrow QRS and RBBB. However, patients with
a RBBB and a concomitant LAHB had significantly longer LPEI and intraventricular delay than patients with RBBB without a LAHB (table 2).
Conclusion: Mechanical dyssynchrony is seen in a large proportion of heart
failure patients with a left bundle branch block or active right ventricular pacing.
A subset of patients with a right bundle branch block and a concomitant LAHB
may profit from CRT as well. This group needs further investigation.
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Prognostic implication of dyspnoea in patients referred
for dobutamine stress echocardiography
A.M. Bernheim, M. Kittipovanonth, C.G. Scott, R.B. McCully,
T.S. Tsang, P.A. Pellikka (Basel, CH; Rochester, USA)
Background: Recent studies have shown increased cardiac risk in patients with
dyspnea referred for exercise testing. Patients undergoing DSE usually have
comorbidities that prohibit exercise testing. In this population, the significance
of dyspnea at presentation is unknown.
Methods: We studied 6642 consecutive patients referred for DSE. Patients were
classified according to symptoms at presentation (asymptomatic, non-anginal
chest pain, atypical angina, typical angina, dyspnea without chest pain). Endpoints were all-cause mortality and cardiac events, including myocardial
infarction and coronary revascularization.
Results: For patients with dyspnea without chest pain, DSE was positive for
ischemia in 19%, compared to 25% (P <0.001) for those with typical angina,
and 17% (P = 0.2) for asymptomatic patients. During 5.5 ± 2.8 years follow-up,
2628 (40%) patients died. Myocardial infarction or coronary revascularization
occurred in 991 (15%) patients. In multivariate analysis, adjusting for clinical and
DSE parameters, the risk of death from any cause was increased in dyspneic
patients compared to asymptomatic patients (hazard ratio [HR] 1.16; P = 0.005)
and patients with chest pain (HR 1.22; P <0.0001). However, the risk of cardiac
ischemic events in patients with dyspnea was similar compared to
asymptomatic patients (HR 0.96; P = 0.69) and decreased compared to patients
with chest pain (HR 0.72; P <0.001). In a propensity-matched analysis between
patients with dyspnea and patients with chest pain, the adjusted HR with
dyspnea was 1.15 (P = 0.02) for death and 0.67 (P <0.001) for cardiac ischemic
events. In patients with dyspnea, ejection fraction (HR 0.84 per 10% increment;
P <0.0001) and failure to achieve target heart rate (HR 1.41; P <0.001) were
predictors of death.
Conclusion: In patients referred for dobutamine stress echocardiography,
dyspnea as a main presenting symptom was associated with a poorer survival.
However, the impaired prognosis seems not to be linked to myocardial
ischemia. This implies that factors other than myocardial ischemia may account
not only for the symptom of dyspnea, but also for the increased mortality in
patients with dyspnea.

accumulated dose is limited by side effects, such as cardiotoxicity resulting
in a deterioration of left ventricular (LV) ejection fraction (EF) and heart failure.
The aim of this study was to examine the extent of deterioration in systolic
and diastolic function of the left and the right ventricle (RV) shortly after
anthracycline treatment.
Methods: 30 consecutive patients with newly diagnosed cancer were
prospectively enrolled before the initiation of anthracycline (doxorubicin in
10 patients, epirubicin in 20 patients) containing chemotherapy. A full
echocardiography focusing on different parameters of systolic and diastolic
function was carried out before and after completing all anthracyline-containing
cycles. None of the patients was lost during follow-up.
Results: The main findings are summarized in table 1. The proportion of
patients with dyspnea increased significantly after chemotherapy from 3/30 to
12/30, but no patients showed other signs of heart failure. There was a small
decrease in left ventricular ejection fraction from 62.7 to 59.4% and tricuspid
lateral annular motion from 23.4 to 20.7 mm. Peak LV-E wave (LV-E max) and
RV-E wave (RV E-max) velocity decreased significantly (LV-E max by 10.8%,
RV-E max by 13.9%). As shown in figure 1, the amount of decrease in TAM
correlated with the decrease in LV-EF and the decrease in LV-E max correlated
with the decrease in RV-E max. In those treated with epirubicin (n = 20) the
amount of the decrease in E max correlated with the cumulative epirubicin dose.
Conclusion: Immediately after anthracycline-containing chemotherapy, there is
a significant change in left and right ventricular systolic and diastolic function.
Therefore, we recommend routine assessment of RV function in patients with
anthracycline chemotherapy.
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Left ventricular dyssynchrony in patients referred for exercise
echocardiography
A.M. Bernheim, Y. Nakajima, P.A. Pellikka (Basel, CH; Rochester, USA)
Background: In the majority of patients undergoing exercise echocardiography,
the test is negative for ischemia. This is true even in those with chest pain or
dyspnea. We hypothesized that some of these patients may have exerciseinduced left ventricular (LV) dyssynchrony which might contribute to exertional
symptoms. Therefore, the aim of the present study was to investigate whether
LV dyssynchrony might occur in patients with normal LVEF in the absence of
ischemia.
Methods: Patients referred for clinically indicated exercise echocardography,
with LVEF >50% and QRS duration <120 ms, were evaluated. Two-dimensional
(2-D), pulsed-wave and tissue Doppler parameters were measured before and
immediately after symptom-limited exercise. LV dyssynchrony was assessed
using a 12 segmental model. The time to peak systolic velocity (Ts) was
measured in each segment and the standard deviation of Ts (Ts-SD) as well as
the maximal difference in Ts (Ts-diff) calculated. Dyssynchrony parameters were
corrected for the RR interval for comparison of rest and exercise data.
Results: Forty patients (age 62 ± 8 years, 13 males) with normal 2-D exercise
echocardiograms were included. At rest, 25 (63%) patients had dyssynchrony
by Ts-SD (cut-off 34ms). With exercise, mean values of Ts-SD did not increase
significantly (34.9 ± 19.3ms vs. 39.5 ± 27.2 ms, p = 0.28). However, variable
changes were observed: Ts-SD increased by >20% in 20 (50%) patients,
remained stable in 9 (23.5%), and decreased by >20% in 11 (27.5%) patients.
Similar to Ts-SD, Ts-diff increased by >20% in 20 (50%) patients with exercise,
although mean Ts-diff for the entire group did not change significantly
(93 ± 47ms vs. 106 ± 67ms, p = 0.21). The achieved workload was inversely
correlated with resting Ts-SD (r = –0.37, p = 0.02) and with resting Ts-diff
(r = –0.38, p = 0.02), but not with exercise-induced changes in dyssynchrony
parameters. No correlations were found between LV dyssynchrony and diastolic
function, neither at rest, nor for changes induced by exercise.
Conclusion: Our findings imply that LV dyssynchrony may occur more
frequently than previously thought. It may be present at rest or develop with
exercise even in patients with narrow QRS and normal LVEF. LV dyssynchrony
could be a marker of presence and severity of myocardial disease, thus, related
to poor exercise capacity.
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Early change of left and right ventricular function following
anthracycline therapy in adults
S. Toggweiler, M. Auer, T. Zander, R. Winterhalder, R. Joss,
M. Zuber, P. Erne (Luzern, CH)
Introduction: Anthracyclines are used for treatment of various types of
malignant diseases including breast cancer, lymphomas and sarcomas. Their

Figure 1
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Paroxysmal and chronic atrial fibrillation ablation using
multi-array catheters and low radiofrequency energy
L. Dang, R. Candinas, C. Scharf (Zürich, CH)
Background: Delivery of high power standard radiofrequency (RF) energy in the
left atrium has been associated with complications such as char formation and
atrioesophageal fistulas. Multiarray electrodes can reduce RF to 3–5 W per
electrode by using phased unipolar/bipolar RF delivery. We evaluate the safety
and efficiency of this new technology in patients (pts) with paroxysmal (PAF)
and persistent/chronic atrial fibrillation (CAF) referred for routine ablation.
Methods: A total of 127 pts (PAF = 92 and CAF = 35) underwent phased RFA
using multiarray ablation and mapping electrodes during 2007. Pulmonary vein
isolation (PVI) was performed using a circular Pulmonary Vein Ablation Catheter
(PVAC) for both, mapping and ablation of PV spikes until proof of full isolation.
In pts with CAF ablation of fractionated electrograms at the septum and in the
left atrium was performed with additional multiarray electrodes (MASC and
MACC). Follow-up including 7d continuous ECG monitoring is currently
available in 72 pts after 3.9 ± 1.7 months. Success was defined as freedom
of AF in absence of antiarrhythmic drug (AAD) treatment. Improvement was
defined as sinus rhythm on AAD or reduction of symptoms in presence of
residual PAF.
Results: Low energy phased RF ablation led to complete PVI in 122 pts, in
5 pts during the early learning curve PVI had to be completed by standard RFA.
No significant complications occurred during mean procedure times from 2 to
2.6 h (Tab 1). Follow up after 4 months is currently available for the first 72 pts
and showed an overall success rate of 62.5% with additional 26% improving
but not yet full success (Table 1).
Conclusion: Multipolar mapping and ablation electrodes using phased
uni/bipolar RF require lower energies and are safe in clinical use. Procedure
times are acceptable after a short learning curve and short term efficacy
promising.
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Results: Acute efficacy was 94.3% (50/53 patients). Procedure times after
transeptal puncture averaged 145 minutes. The redo rate was 49%. Current
follow up is 5.4 ± 1.4 months with 72% (38/53 patients) having completed the
study. No AF was present in 29/38 (76%) patients and 2 other patients had PAF
for 3.3 and 11% of the recording. Among the chronic success patients, 27/31
(87%) are off all AADs. The only serious complications were 1 transient
neurologic event and 1 cardiac tamponade 20 to the transseptal puncture.
Conclusions: Multi-array catheters in conjunction with low power phased
radiofrequency energy may allow good safety and long term efficacy for RFCA
of CAF.
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Clinical profile, electrophysiological characteristics and
outcome after radiofrequency catheter ablation of atypical
atrial flutter
G. Ashrafpoor, A-A. Fassa, H. Sunthorn, H. Burri, P. Gentil-Baron,
D. Shah (Genève, CH)
Background: Radiofrequency (RF) catheter ablation is well accepted as the
treatment of choice for typical atrial flutter, but there is little experience on RF
ablation for atypical atrial flutter (AAF).
Methods: We reviewed the clinical and electrophysiological characteristics as
well as immediate outcome of all patients who underwent RF catheter ablation
procedures for an AAF pattern on the electrocardiogram at our institution from
2002 to 2006. Conventional and electroanatomic mapping were performed in
most cases (90%). The ablation strategy involved delineation of the individual
circuit, followed by ablation of the narrowest isthmus(es). Procedural success
was defined as arrhythmia termination during RF delivery.
Results: During the study period, 58 patients (67% males, mean age 57 ± 14
years) underwent 70 RF catheter ablation procedures (12 patients underwent a
single repeat intervention), for 109 AAF types. A high proportion of patients had
a history of atrial fibrillation (57%), stroke (16%), cardiac surgery (47%), RF
catheter ablation (57%) and pulmonary vein isolation (41%). Mean cycle length
was 282 ± 58 msec. The reentrant circuit was located in the left atrium in 43
patients (74%), and in the right atrium in 13 patients (22%). In 2 cases (3%),
a circuit dependant on both atria was identified. A pseudo-AAF (cavotricuspid
isthmus dependant) was found in 4 patients (7%). Mean number of RF lesions
was 28 ± 25. Fluoroscopic and procedure duration time were respectively 45 ±
19 and 185 ± 67 min. Procedural success was achieved in 80% of procedures,
and in 79% of patients after 1.2 procedures. Post-procedure rhythm was: sinus
rhythm (93%), AAF (4%), paced rhythm (1%) and junctional rhythm (1%).
Complications occurred during 4 procedures (6%): regressive stroke (1%), heart
block requiring pacemaker implantation (1%), venous access lesion requiring
surgery (1%) and venous puncture site bleeding necessitating fluid support
(1%). There were no fatalities.
Conclusions: Patients with AAF usually have significant heart disease. Despite
the complexity of RF catheter ablation for AAF, it is a safe and effective
treatment, allowing immediate success in a majority of patients.

51
49

Long-term efficacy when using multi-array catheters and phased
radio frequency energy for ablation of chronic atrial fibrillation
C. Scharf, L. Dang, L. Boersma, W. Davies, P. Kanagaratnam, V. Paul,
E. Rowland, A. Grace, S. Fynn, H. Oral, F. Morady (Zürich, CH;
Nieuwegein, NL; London, Cambridge, UK; Ann Arbor, USA)
Introduction: Widespread adaptation of radiofrequency catheter ablation
(RFCA) of chronic atrial fibrillation (CAF)has been limited by long procedure
times and low fficacy. This study was designed to evaluate the safety and
efficacy of multi-array catheters combined with low power phased radiofrequency energy for RFCA of CAF.
Methods: Fifty-three patients were enrolled in a multi-center European study for
CAF. Inclusion criteria required subjects to have failed an AAD and at least one
DCCV. Treatment utilized a combination of three multi-array mapping/ablation
catheters: A circumlinear 10-electrode catheter for antral pulmonary vein (PV)
isolation, a 3-arm, 12 electrode catheter for septal ablation of complex
fractionated atrial electrograms (CFAEs), and a 4-arm, 8 electrode catheter
for CFAE ablation at other areas of the left atrium. Bipolar/unipolar phased
radiofrequency was delivered simultaneously through operator-selected
electrodes at ratios of 1:1, 2:1, or 4:1, depending on the desired lesion depth.
Power was limited to 10 watts/electrode. Acute success was defined as
complete isolation of all PVs and sinus rhythm at the end of the procedure.
Chronic efficacy was assessed with a continuous 7-day Holter monitor at six
months post procedure.
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Daily fluctuations in left ventricular thresholds with cardiac
resynchronisation therapy: insight from automated ventricular
capture algorithm
H. Burri, B. Gerritse, R. Moser, C. Sticherling
(Genève, CH; Maastricht, NL; Tolochenaz, Basel, CH)
Introduction: As left ventricular leads implanted via coronary sinus tributaries
may have less stable tip contact than endocardial leads, thresholds may vary
more. This has clinical implications for programming the safety margin to ensure
left ventricular (LV) capture, especially in case of phrenic nerve stimulation or
high thresholds. The LV capture management (LVCM) algorithm automatically
measures LV thresholds in 0.5 V steps between 0.5–3.5V and 1V steps between
4.0–6.0V on a daily basis and offers the opportunity to analyze threshold
fluctuations.
Methods: A total of 282 patients implanted with a Medtronic Concerto CRT-D
device were prospectively studied. At 1, 3, 6 and 12 month follow-up, device
data were collected including weekly LV threshold ranges since implantation
and thresholds from the preceding 14 days. Threshold fluctuation was
calculated as the trimmed range (10th–90th percentiles) of the 14 daily
amplitudes.
Results: A total of 8176 daily LVCM and 9327 weekly range measurements
were analyzed. Mean follow-up was 10 ± 3months. Overall, variation of LV
thresholds was relatively low, with 92% of weekly ranges showing changes
of <1.0 V. However, 14-day threshold fluctuation was related to LV threshold
amplitude (P <0.0001, see figure). There was significantly greater variation in LV
threshold over the first month of follow-up compared to later on (P <0.001).
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Conclusions: For patients with low (<2.0V) LV thresholds, programming a safety
margin of 1.0V may be sufficient to ensure LV capture if phrenic nerve
stimulation is an issue. The safety margin should however be greater in patients
with higher thresholds due to greater fluctuations. LVCM may be particularly
useful in these patients to ensure LV capture without sacrificing device longevity.
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Atrial fibrillation management by practice cardiologists:
a prospective survey on the adherence to guidelines
in the real world
A. Meiltz, M. Zimmermann, P. Urban, A. Bloch on behalf
of the association of cardiologists of the Canton of Geneva
Introduction: The purpose of this prospective study was to characterise the
clinical profile of patients with atrial fibrillation (AF) in cardiology practice and
to assess how successfully guidelines have been implemented into real-world
practice.
Methods: This prospective study involved 23 cardiologists established in office
practice in Geneva. Enrolment started on 01.01.2005 and ended on 31.12.2005.
Consecutive patients were included if they were >18 years and had an AF
documented on an ECG during the index office visit or during the preceding
month.
Results: In this survey, 622 ambulatory patients were enrolled (390 male;
232 female; mean age 69.8 ± 11.8 years). The prevalence of paroxysmal,
persistent and permanent AF was 35%, 18% and 47%, respectively. Underlying
cardiac disorders, present in 513 patients (82%), included hypertensive heart
disease (30%), valvular heart disease (27%), coronary artery disease (18%) and
myocardial disease (11%). A rate-control strategy was chosen in 53% of
patients (331/622). The mean CHADS2 score was 1.45 ± 1.24 and 458/622
patients (73.6%) had a CHADS2 score > = 1. Among patients with an indication
to oral anticoagulant therapy (OAT), 88% (403/458) effectively received it.
The rate of OAT was closely correlated with an increasing CHADS2 score,
particularly with patients age (72%, 81% and 87% for patients <65, 65–75 and
>75 years of age, respectively). True contraindication for OAT was present in 4%
(18/458). In the low-risk group (CHADS2 score = 0) 58% were prescribed OAT
but in 37% of them only for a a short period of time (cardioversion/ablation).
After a follow-up of 396 ± 109 days, 72% of the study group (410/570) were still
treated by OAT. During follow-up, 23/570 patients died (4%), essentially from
a cardiovascular cause (15/23), 15 had a non lethal embolic stroke (2.7%),
and 8 had significant bleeding complications (1.5%).
Conclusion: This study shows one of the highest OAT prescription rate for
AF reported until now and demonstrates how successfully guidelines can be
applied in the real world. A definite overinterpretation of current guidelines is
observed in low-risk patients with AF. True contraindication for OAT (4%) and
significant bleeding during OAT (1.5%) were rare.
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Spectral analysis of the ECG identifies dominant rotors
in atrial fibrillation
A. van Oosterom for the Lausanne Heart Group
Introduction: The analysis of atrial fibrilation (AF) on the basis of the
electrocardiogram (ECG) has so far mainly been limited to establishing whether
or not AF is present. In our group (www.lausanneheart.ch) methods have been
developed to suppress signal components generated by the ventricles (QRST
complexes) in the ECG. This has opened up the way of obtaining a more
complete view on AF dynamics from the ECG, leading to the development of
methods for extracting features during atrial fibrillation (AF), features to be used
for classifying different types of AF.
Methods: AF was set up in a biophysical model having MRI based geometry
and comprising 800,000 units having dynamic properties of coupled atrial
myocytes. Propagation of activation and recovery was based on the solution
of the reaction diffusion equations driven by the ion-kinetics model of human
atrial myocytes. Different substrates for AF were created by introducing spatial
heterogeneities in the parameters setting local action potential duration.
The corresponding surface ECGs were derived at 590 locations, evenly
distributed over the thorax. Their amplitude spectra were derived from the
Discrete Fourier Transform (DFT).
Results: The types AF simulated included cases in which AF dynamics was
found to be driven by a wave front in the left atrium having the type of a
dominant, stable rotor (revolving at about 14 revs/s) and a similar one in the
right atrium, rotating at a lower rate (about 11 revs/s). In such cases the
amplitude spectra of the leads that were closest to the atria were characterized
by prominent, narrow peaks at two frequencies that were the same as those of
the two rotors. In addition, their harmonics of lower order (second and third)
could be clearly seen. The ratio of the magnitudes of the spectral components
of the two basic frequencies was found to be lead specific.
Conclusion: Amplitude spectra of ECG signals during AF should be analyzed
in full, their spatio-temporal nature should also be taken into account. Any
observed narrow spectral peak is suggestive for a stable rotor driving AF
dynamics, revolving at the basic frequency; the presence of peaks at integer
multiples of any spectral frequency (their higher order harmonics) facilitates
their identification. This result extends the use of spectral analysis of the ECG to
a more complete identification of AF dynamics on the basis of the ECG beyond
that of the current practice, in which merely the dominant frequency is
documented.

13 S

Kardiovaskuläre Medizin 2008;11(5): Suppl 16

Freie Mitteilungen 6: Practical cardiology II

61

Electrical storm caused by complementary medication
with Ginkgo biloba leaf extracts
O. Pfister, C. Sticherling, B. Schär, S. Osswald (Basel, CH)
Ginkgo Biloba Extract (GBE) is a top selling alternative drug. Little is known
about the safety of GBE in patients with ischemic cardiomyopathy. We report
a case of electrical storm associated with GBE intake in a patient with ischemic
cardiomyopathy.
A 72-year-old man presented at our outpatient clinic for routine interrogation
of his implantable cardioverter defibrillator (ICD). He had a history of chronic
coronary artery disease. Recurrent symptomatic ventricular tachycardias (VT)
prompted the implantation of an ICD 7 years ago. Under standard medication
the patient was free of angina and had a stable course with only sporadic
sustained VT rarely requiring antitachycardia pacing (ATP) and no episodes
of ventricular fibrillation.
On admission, the patient complained about frequent episodes of dizziness
and epigastric discomfort. Because of tinnitus, GBE was prescribed by a
general practitioner at a dose of 120 mg/d three weeks prior to admission.
Physical examination and laboratory tests were normal. Interrogation of the ICD,
however, revealed a total of 1440 episodes of sustained VT since the last
interrogation 4 months earlier. Analysis of the recordings of the last 10 days
documented up to 33 episodes of incessant VT per day. All episodes were
initiated by premature extra-beats, exhibited a similar cycle length of 350–360
ms (170 bpm) and were successfully terminated by ATP, thus suggesting reentry
as the underlying arrhythmia mechanism. A pro-arrhythmic effect of GBE was
suspected and the drug was discontinued. After withdrawal of GBE, the
patient’s condition promptly improved. Interrogation of the ICD three months
later documented only 7 VT episodes, whereby 6 episodes occurred within the
first week after GBE discontinuation.
The obvious temporal coincidence of electric instability and GBE intake strongly
suggests a pro-arrhythmic effect of GBE. Experimental data support our clinical
hypothesis by showing distinct effects of GBE on action potential duration and
cationic currents in cardiac myocytes.
The here reported pro-arrhythmic side effect should caution to use GBE,
particularly in patients with ischemic cardiomyopathy and documented
ventricular tachycardia.

The clinical and echocardiographic evidence of the recurrence of IVC syndrome,
with suspicion of a granulomatous invasion of the stent prompted the surgical
removal of the echinoccocal intrahepatic mass and the heavily invaded
stent (fig. 2). Hepato-atrial anastomosis according to Senning was performed.
Histological examination confirmed the presence of E. multilocularis.
Albendazole was continued long term. Recovery was uneventful.
Conclusions: This case illustrates the tumour-like and recurrent character of
alveolar echinococcosis, probably favoured by immunosuppression. As a
diagnostic procedure, transoesophageal echocardiography had no advantage
over transthoracic echocardiography. The present case also demonstrates how
a CT scan underestimated the invasion of the caval stent. It also illustrates that
hepato-atrial anastomosis according to Senning, traditionally used for BuddChiari syndrome, is an interesting surgical option to address hepatic venous
outflow as well as right atrial inflow obstruction.

Figure 2
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Inferior vena cava syndrome due to Echinococcus multilocularis
I. Rossi, P. Delay, S. Qanadli, A. Jaussi (Lausanne, CH)
Case History: A 31 year old woman with a history of liver transplantation for
alveolar echinococcosis was hospitalized because of leg oedema and major
body weight fluctuation for 9 months. A transthoracic echocardiogram showed
ostial stenosis of the inferior vena cava (IVC) owing to extrinsic compression by
two masses located below and beside the right atrium (fig. 1). The vena cava
and the hepatic veins were dilated. There was no pulmonary hypertension,
and the left heart was normal. An IVC syndrome was diagnosed. Cytopunction
and a pulmonary biopsy of one of three masses showed the presence of
Echinococcus (E.) multilocularis. Albendazole 900 mg per day was introduced,
and stenting of the inferior vena cava was performed.

Figure 1
Four years later the patient was referred to our Cardiology Department for
evaluation of two fainting episodes and exertional dyspnoea. A transthoracic
echocardiogram revealed a bulging mass on both sides encircling the IVC stent.
A multimodal Echo-Doppler study revealed a narrowed stent lumen and the
right atrium filling flow appeared turbulent and accelerated. A transoesophageal
echocardiogram confirmed the presence of a large extrapericardial posterior
mass surrounding part of the IVC. Exercise echocardiography revealed a
decreased filling flow of the right atrium and a decreased cardiac output,
especially after effort, in the sitting and upright positions. A helical thoracic CT
scan was unable to clarify the intrastent situation.
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Akuter Myokardinfarkt als Folge einer paradoxen
Koronarembolie bei einem Patienten mit hereditärer
hämorrhagischer Teleangiektasie
S.A. Müller-Burri, M.E. Frasnelli, C.A. Meier, W. Brühlmann, D. Tüller,
F.R. Eberli, D.J. Kurz (Zürich, CH)
Fall: Ein 46jähriger Patient mit hereditärer hämorrhagischer Teleangiektasie
(HHT) wurde 6 Tage nach einer Meniskektomie wegen einem akuten inferioren
ST-Hebungs-Myokardinfarkt zugewiesen. In der Koronarangiographie zeigte
sich ein embolischer Verschluss des distalen R. interventricularis posterior aber
keine relevante Koronaratheromatose. In der anschliessend durchgeführten
Computertomographie fanden sich parazentrale Lungenembolien und mehrere
pulmonale arteriovenöse Malformationen (AVM). Die weiteren bildgebenden
Untersuchen ergaben klinisch stumme, ältere ischämische Läsionen in der
rechten Kleinhirnhemisphäre und der linken Niere sowie multiple AVM in der
Leber. Nach echokardiographischem Ausschluss eines intrakardialen Shunts
oder eines offenen Foramen ovale interpretierten wir die Befunde als Folge
eines durch die postoperative Immobilisation getriggerten thromboembolischen
Ereignisses mit Lungenembolien und über paradoxer Embolisation über die
AVM in die A. coronaria dextra. Nach interventionellem Verschluss der
pulmonalen AVM mittels Coils wurde der Patient mit einer oralen Antikoagulation entlassen.
Diskussion: Die HHT (Osler-Weber-Rendu Syndrom) ist eine seltene, autosomal
dominant vererbte Krankheit, bei der Mutationen im Gen für Endoglin oder
activin-receptor-like kinase 1 (ALK1) zu Gefässmissbildungen in verschiedenen
Organen führen. Meist manifestiert sie sich mit charakteristischen mukokutanen
Teleangiektasien, Epistaxis, gastrointestinalen Blutungen und einer Eisenmangelanämie. AVM treten bei je etwa 30% der Patienten in der Lunge oder
der Leber und bei 10–20% der Patienten im zentralen Nervensystem auf. Als
Komplikationen der pulmonalen AVM sind Blutungen (Hämoptyse, Hämatothorax), hämodynamisch relevante rechts-links Shunts und paradoxe Embolien
mit Hirnabszess und -infarkt beschrieben. Kardiale Komplikationen der HHT
sind sehr selten. Bei den wenigen beschriebenen Fällen handelte es sich um
ischämische Ereignisse bei Aneurysmata der Aa. coronariae. Unser Fall
beschreibt erstmals das Auftreten eines Myokardinfarktes als Folge einer
paradoxen koronaren Embolie über pulmonale AVM bei einem Patienten mit
HHT.
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The prognosis of infants with severe hypertrophic cardiomyopathy due to LEOPARD syndrome is not necessarily bad
C. Balmer, U. Bauersfeld, U. Arbenz, C. Stucki, D. Stambach
(Zürich, CH)

66

Broken heart after TV explosion
L. Joerg, C. Winterhalder, B. Martina, J. Bremerich, S. Osswald
(Basel, CH)

Introduction: The LEOPARD syndrome (Lentiginosis, electrocardiographic
conduction defects, ocular hypertelorism, pulmonary stenosis, abnormalities
of the genitalia, retardation of growth and deathness) is a rare disease with
autosomal dominant inheritance. The genetic defect is located on chromosome
12. The prognosis is mostly limited by the cardiac involvement which includes
hypertrophic obstructive cardiomyopathy. The natural history of the extent of
the myocardial hypertrophy and its clinical correlate are not well described.
Case report: The boy presented at the age of 4 months because of a systolic
murmur. Further echocardiographic evaluation revealed a severe hypertrophic
obstructive cardiomyopathy with asymmetrical septal hypertrophy with a septal
thickness of up to 15 mm. There was a severe left and right outflow tract
obstruction with a peak systolic pressure gradient of 75 and 55 mm Hg
respectively at the time of the cardiac catheterisation at the age of 6 months.
The ECG showed sinus rhythm with an atrioventricular block of first degree and
signs of right ventricular hypertrophy. His skin showed multiple lentigines all
over the body, which evolved over the first three years of life. There is no
hypertelorism and his genitalia were normal.
Oral propranol was given until the age of 51⁄2 years. At further clinical follow up
examinations, the patient remained free from cardiac symptoms. His growth
and development was normal. There was a severe sensineuronal hypacusia,
first noted at the age of 18 months. He further developed a severe scoliosis of
the thoracolumbal vertebral column for which he had to undergo orthopedic
surgey at the age of 19 years. The patient is now 26 years old. He is fully active
and not limited in the activities of the daily living. Actual echocardiogram shows
a mild subaortic thickening of the ventricular septum (max 16 mm) and no
residual outflow tract obstruction. There are rarely isolated premature ventricular
complexes seen on 24 h Holter monitoring.
Conclusion: In patients with LEOPARD syndrome, the severity of the outflow
tract obstruction in infancy does not necessarily predict an adverse outcome.
Myocardial remodelling can result in a spontaneous regression of the
myocardial hypertrophy and of the outflow tract obstruction together with the
normal growth of the patient during childhood. The patients can remain free
from symptoms well into adulthood.

Case: A 63 years old healthy female was watching her favorite saturday night
show, when the TV exploded. Stressed by this incident, she felt well when
calling the fire brigade. Shortly after successful fire extinction she noted chest
pain and was admitted to hospital where the patient still had severe chest pain.
The ECG showed normal sinus rhythm with left anterior hemiblock and apical
to inferolateral ST-segment depression with T-wave inversion suggesting acute
NSTEMI. Troponin was elevated. She was taken to the cath lab. Angiography
showed no coronary lesion. Left ventriculography showed extensive apical
akinesia. Ejection fraction was 30%. Suspecting stress induced cardiomyopathy, the patient was transferred to the coronary care unit. After medical
therapy the chest pain resolved. Cardiac MRI showed marked hypokinesia of
the apex and the mid-ventricular portion of the left ventricle.
Two weeks later LV function resolved completely which confirmed the diagnosis
of stress induced cardiomyopathy.
Discussion: Tako tsubo cardiomyopathy is a syndrome characterized by chest
pain triggered by stress that mimics myocardial infarction in the absence of
significant coronary artery disesase. The syndrome was called after the name
of octopus traps, which are very similar in shape to that of the left ventricle in
cases of apical ballooning. The clinical symptoms feature: A) acute onset of
reversible left ventricular apical wall motion abnormalities (ballooning) with chest
pain, B) electrocardiographic changes, C) myocardial enzymatic release, and D)
no significant stenosis on coronary angiography. Although initially considered to
be a rare condition, it is increasingly recognized. A common mechanism has not
yet been identified, but investigators speculate about catecholamine-induced
cardiotoxicity or coronary artery vasospasm, microvascular injury, impaired fatty
acid metabolism, or transient obstruction of the left ventricular outflow tact as
possibly underlying cause.
Our patient fulfilled all characteristics of stress-induced cardiomyopathy.
One of the questions that remains is that of longterm prognosis of this disease,
and in particular, whether our patient might experience a similar event, when
being reexposed to another physical or emotional stress. Furthermore, we do
not know, whether betablockers or calcium anta-gonists are protecive, and
whether medical long-term treatment is justified at all.
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Systemic arterial embolism in a young body-builder
M. Moccetti, R. Wyttenbach, M. Alerci, M. Oberson, P. Santini,
P. Tutta, M. Lepori, A. Gallino (Bellinzona, CH)
A 31 one year old man without cardiovascular risk factors was referred in 2001
to our emergency division because acute arterial ischemia of the left lower
extremity. The patient was a well known bodybuilder (former swiss champion)
with active consume of anabolic drugs (positive test in urine for anabolic
steroids, negative for cocaine). Screening for thrombophilia was negative and
search for embolic sources was negative (TEE) although TTE showed the
presence of a small isolated apical hypokinesia without thrombi which was not
considered a plausible cause of the clinical picture. The acute ischemia was
attributed to a popliteal artery entrapment syndrome with massive hypertrophy
of the gastrocnemi muscles and to a putative hypercoagulable state associated
with active consume of anabolic drugs. The patient was successfully treated
with percutaneous thrombus extraction an local lysis of the popliteal artery.
The unusual case was interesting enough to be published as a letter in a peer
reviewed journal (N Engl J Med: 2002:346:1254). The patient was discharged
with oral anticoagulation for 3 months and the advice to quit the use of anabolic
drugs and restrain from body building.
The patient was then lost of follow-up. He was admitted urgently in 2007 with
bilateral acute ischemia of the lower legs and acute arterial embolism of the left
renal artery. The patient underwent successful percutaneous recanalisation of
the femoropopliteal arteries and was anticoagulated with e.v non fractionated
heparin,clopidogrel and aspirin. He was still an active bodybuilder and anabolic
steroid metabolites in urine were again positive.Cardiac MRI showed the
presence of a small apical LV akinesia (without visible thrombi) with transmural
late enhancement compatible with a previous myocardial infarction. Coronary
angiography showed normal epicardial vessels.
The hypothesis that the apical akinesia may be the cause of the repetitive
arterial embolisations, in absence of other sources, remains the most probable
although the cause of the LV apical infarction remains elusive. A contributing
factor may be a putative thrombophilic state associated with the use of anabolic
steroids.
This case show an unusual form of systemic arterial embolisation in a body
builder. It also show how during the diagnostic initial reasoning an important
finding (LV apical hypokinesia at TTE) may be disregarded while focussing to
much on the initial clinical presentation and may mislead from the right
diagnosis.
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Incidence and correlates of drug-eluting stent thrombosis in
routine clinical practice
P. Wenaweser, J. Daemen, M. Zwahlen, G. Hellige, P. Jüni, C. Morger,
B. Meier, P. Serruys, S. Windecker (Bern, CH; Rotterdam, NL)
Background: Late ST was reported to occur steadily at an annual rate of 0.6%
following drug-eluting stent (DES) implantation. We investigated whether the risk
of late ST would change during longer term follow-up, assessed the impact of
ST on overall mortality, and searched for correlates of early and late ST.
Methods: A total of 8,146 patients underwent percutaneous coronary
intervention (PCI) with sirolimus-eluting (SES: n = 3823) or paclitaxel-eluting
(PES: n = 4323) stents and the previously reported follow-up of 3 years was
extended to 4 years after stent implantation.
Results: Definite ST was observed in 192 of 8,146 patients after a median
of 56 days with an incidence density of 1.0/100 patient years and a cumulative
incidence of 3.3% at 4 years. The hazard of late ST continued at a steady rate
of 0.6% per year between 30 days and 4 years. The cumulative incidence of ST
amounted to 2.7% for SES and 3.6% for PES treated patients (HR = 0.7, 95%
CI 0.54–0.96, P = 0.02). Diabetes was an independent predictor of early ST
(HR 1.96, 95% CI 1.18–3.28), and acute coronary syndrome (HR 2.21, 95% CI
1.39–3.51), younger age (HR 0.97, 95% CI 0.95–0.99), and use of PES (HR 1.67,
95% CI 1.08–2.56) were independent predictors of late ST. Rates of death and
myocardial infarction at 4 years of follow-up were 10.6% and 4.6%,
respectively. ST-related mortality amounted to 0.33% for the entire population
and to 3.9% of all cause mortality.
Conclusions: Late ST continues to occur steadily at an annual rate of 0.6% up
to 4 years and occurs more frequently with PES than SES. Diabetes is an
independent predictor of early ST, whereas acute coronary syndrome, younger
age, and PES implantation are associated with late ST. Mortality due to ST
accounts for only a small proportion of overall mortality in PCI patients.
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Long-term clinical outcome after implantation of sirolimuseluting and paclitaxel-eluting stents: four year results
of the SIRTAX trial
S. Windecker, S. Cook, M. Billinger, M. Togni, P. Wenaweser,
C. Seiler, F.R. Eberli, R. Corti, W. Maier, M. Roffi, T.F. Lüscher,
B. Meier, P. Jüni (Bern, Zürich, Genève, CH)
Background: As compared with paclitaxel-eluting stents (PES), sirolimuseluting stents (SES) have been shown to improve clinical and angiographic
measures of restenosis during short-term follow-up. It is unknown whether
these differences are maintained during long-term follow-up.
Methods: The SIRTAX trial was a prospective, randomized, open-label trial
conducted among 1012 patients undergoing percutaneous coronary
intervention between April 2003 and May 2004. Patients were randomly
assigned treatment with either SES (503 patients) or PES (509 patients).
Outcome measures were the rate of major adverse cardiac events (MACE),
target lesion and vessel revascularization (TLR/TVR), death, myocardial
infarction (MI), and stent thrombosis.
Results: Baseline clinical and angiographic characteristics were well balanced
between both groups. At three years of follow-up, SES compared with PES
reduced the rate of TLR by 30% (10.1% vs 14.0%, HR 0.70, 95% CI 0.49 to
1.00, P = 0.05). There were no differences between SES and PES with regard
to death (6.8% vs 6.3%; P = 0.80), cardiac death (4.0% vs 3.9%, P = 0.99), MI
(4.6% vs 5.9%; P = 0.34), and definite stent thrombosis (3.4% versus 3.7%,
P = 0.76). Between 1 and 3 years of follow-up, rates of clinical events were
similar for SES and PES. The endpoint TLR showed a similar treatment effect
in favor of SES for all subgroups, except in patients with large vessel disease.
Conclusions: Patients receiving SES had a lower risk of TLR compared to
those receiving PES at three years. The treatment effect in favor of SES was
consistent in all subgroups except in patients with large vessels. Rates of death,
myocardial infarction, and stent thrombosis were similar. The four year event
rates will be presented at the time of the meeting.
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Long-term clinical outcome after implantation of drug-eluting
compared to bare-metal stents in a real world population: three
year results of BASKET (Basel Stent Kosten-Effektivitäts Trial)
C. Kaiser, H.P. Brunner-La Rocca, P. Buser, F. Nietlispach,
G. Leibundgut, P. Rickenbacher, F. Bader, M. Pfisterer on behalf of the
BASKET Investigators
Background: As compared to bare-metal stents (BMS), drug-eluting stents
(DES) have been shown to reduce restenosis and target vessel revascularization
(TVR) in pivotal trials with selected patients and simple lesions up to five years.
The initial enthusiasm was recently tarnished by the findings of late and very
late stent thrombosis after DES in real world registries and meta-analyses.
The Basel Stent Kosteneffiktivitaets Trial (BASKET) was the first prospective
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randomized trial demonstrating an increased rate of clinical thrombosis
associated events after DES compared to BMS up to 18 months (BASKETLATE). It is unknown, whether these differences are maintained during longterm follow-up.
Methods: A total of 826 patients treated by PCI/stenting within one year (May
05, 2003 and May 31, 2004) were included and randomized to one of two DES
(Cypher®, n = 264, Taxus®, n = 264) or a cobalt-chromium-based BMS (Vision®,
n = 281). Excluded were only patients with in-stent-restenosis, vessel diameter
>4 mm or no consent. Patients were followed-up during 3 years for major
adverse cardiac events, death, TVR, myocardial infarction and stent thrombosis.
Patients were advised to stop clopidogrel after 6 months. The protocol did not
allow control angiography without a clinical indication.
Results: The total population consisted of 79% men with an average age of
64 + 11 years presenting with stable angina in 42%, acute MI in 21% and
unstable coronary syndromes in 36%. Patients had received 1.9 + 1.1 stents
for a total stent length of 34 + 20 mm per patient. There were no significant
differences between the 3 patient groups in any of these parameters. Clinical
follow-up up to 3 years will be completed by end of June 2007.
Conclusions: The 3 year clinical effectiveness findings from BASKET will
demonstrate 1) whether there is an ongoing trend for an increased rate of late
thrombosis associated events after DES compared to BMS and 2) if yes,
whether these events outweigh the benefits of DES regarding the reduction of
restenosis.
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Differences in vessel remodelling between sirolimus-eluting
and paclitaxel-eluting stents in patients with very late stent
thrombosis
S. Cook, E. Ladich, P. Eshtehardi, M. Togni, R. Vogel, M. Billinger,
J.F. Surmely, P. Wenaweser, M. Neidhart, S. Gay, C. Seiler, O. Hess,
B. Meier, R. Virmani, S. Windecker (Bern, CH; Gaithersburg, USA;
Zürich, CH)
Background and purpose: Very late stent thrombosis (ST) is a distinct entity
complicating the use of 1st generation drug eluting stents (DES). Intravascular
ultrasound (IVUS) studies of patients with very late DES revealed a high
incidence of stent malapposition (SMA) with evidence of vessel remodelling.
Necropsy studies suggest differences in the pattern of healing and inflammation
in response to sirolimus-eluting (SES) and paclitaxel-eluting stents (PES). The
purpose of the present study was to investigate differences of arterial structure
between SES and PES in patients with very late DES ST.
Methods: IVUS was systematically performed in 32 very late ST patients
presenting 868 ± 326 days after DES-implantation (18 SES, 14 PES). IVUS
imaging was performed in the ST segment (48% LAD, 12% RCX, 39% RCA)
using motorized pullback (0.5 mm/s) prior to emergency percutaneous coronary
intervention. Stent expansion was defined as minimum cross-sectional area
(MSA) divided by reference lumen area. SMA was defined as lack of contact
between any strut and the vessel wall. Remodeling index was defined as ratio
between the maximal in stent EEM-CSA and reference EEM-CSA.
Results: Total stent length (SES: 29.6 ± 21.6 mm; PES: 28.2 ± 14.0 mm,
p = 0.25) and number of stents per lesion (SES: 1.4 ± 0.8; PES: 1.6 ± 0.6 mm,
p = 0.41) were similar for SES and PES in the analyzed ST segments. IVUS
findings are summarized in the table below.
Conclusions: In patients with very late ST, SES show a higher indicence and
larger dimensions of SMA than PES. The observed differences in arterial
structure of patients with very late ST may be related to differential vessel
remodelling in response to these devices, suggesting different inflammatory
processes.
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Impact of arterial injury on neointimal hyperplasia after
implantation of drug-eluting stents in coronary arteries:
an intravascular ultrasound study
P. Eshtehardi, S. Cook, L. Räber, P. Jüni, P. Wenaweser, M. Togni,
M. Billinger, C. Seiler, M. Roffi, R. Corti, G. Sütsch, W. Maier,
F.R. Eberli, O. Hess, B. Meier, S. Windecker (Bern, Zürich, CH)
Background: The aim of this study was to evaluate the impact of arterial injury,
defined as the balloon-to-artery ratio (BAR) on the amount of neoinitmal
hyperplasia assessed by intravascular ultrasound (IVUS) after implantation of
sirolimus-eluting stents (SES) or paclitaxel-eluting stents (PES) in patients with
coronary artery disease.
Methods and results: A total of 159 patients underwent IVUS 8 months after
implantation of drug-eluting stents: 75 patients were treated with SES and
83 patients with PES. The baseline clinical and procedural characteristics were
similar for both groups. Reference vessel diameter (SES: 2.82 ± 0.42 mm vs.
PES: 2.94 ± 0.45 mm, p = 0.09), stent length (SES, 18.0 ± 7.7 mm; PES, 19.7
± 11.2 mm, p = 0.26) and diameter (SES: 3.0 ± 0.3 mm; PES: 3.0 ± 0.3 mm,
p = 0.63) were comparable for SES and PES treated patients. The maximal
balloon pressure amounted to 14.8 ± 2.6 bar for SES and 13.8 ± 2.6 bar for
PES, and BAR was similar for both groups (SES: 1.13 ± 0.21 vs. PES:
1.12 ± 0.17, p = 0.72). Intravascular ultrasound imaging was performed
using motorized pullback (0.5 mm/s) with an Eagle Eye® scanner (Volcano
Therapeutics). Images were analyzed offline by blinded outcome assessors.
Neointimal hyperplasia was low for both drug-eluting stents (SES: 0.09 ± 0.21
mm2; PES: 0.29 ± 0.53 mm2; p = 0.02) as was percent net volume obstruction
(SES: 1.2 ± 2.5%; PES: 3.7 ± 5.3%; p <0.001). The pattern of restenosis was
focal in 82% of SES and 68% of PES (p = 0.12). Arterial injury assessed by BAR
showed no correlation with the amount of neointimal hyperplasia (see figure)
for either PES (R2 = 0.00001, p = 0.78) or SES (R2 = 0.019, p = 0.78).
Conclusion: The degree of arterial injury as assessed by the balloon-to-artery
ratio is not associated with the amount of neointimal proliferation following
implantation of drug-eluting stents.
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Coronary artery remodelling is associated with long-term
cardiovascular prognosis
S. Noble, C. Berry, P. L’Allier, J. Grégoire, J. Lespérance,
S. Levesque, R. Ibrahim, J. Tardif (Montreal, CAN)
Background: Although the prognostic importance of angiographic
progression/regression of coronary artery disease is well established, the
importance of coronary artery remodeling is less certain. To explore this subject
further, we analyzed the intravascular ultrasound (IVUS) data derived from a
multicenter contemporary clinical trial population.
Methods: Single-vessel IVUS was performed in a standardized fashion and all
data underwent central laboratory analyses. Patient follow-up was performed by
questionnaire, and all cardiovascular events were verified by case record review
by two cardiologists. Cardiovascular death, angina requiring hospitalization,
myocardial infarction, stroke, percutaneous coronary intervention (PCI) and
coronary artery bypass surgery were considered as cardiovascular events.
Hospitalization for angina was defined as hospital admission for typical chest
pain without associated cardiac biomarker elevation. Myocardial infarction was
defined as hospitalisation for symptoms attributed to acute cardiac ischemia
with biomarker elevation and ischemic ECG changes.
Results: We included the eighty-six patients (mean age 58 ± 8 years; 63 (73%)
men; 9 (10%) diabetes) randomized in our institution. Four patients refused
follow-up angiography and IVUS. With the exception of one of these patients,
complete five-year follow-up of vital status and morbid events were available for
all patients. During this period, 24 subjects (28%) experienced at least one
cardiovascular event and four (5%) non-cardiac deaths occurred.
Reduction in median (range) vessel volume tended to be less in patients who
had cardiac events (–4.81 mm3, range –88.47 to 89.99 mm3) compared to
patients who did not experience a cardiac event during follow-up (–14.85 mm3,
range –92.03 to 117.71 mm3, p = 0.0515). In patients who underwent PCI during
follow-up, reduction in mean (SD) total vessel volume (–2.27 ± 6.47 mm3) was
significantly less than in patients who did not undergo PCI (–14.03 ± 38.83 mm3;
p = 0.033). Reduction in total lumen volume (median, range) was less in patients
who experienced a cardiac event (–1.23 mm3, –42.06 to 49.48 mm3) compared
to in patients who did not –13.53 mm3, –50.63 to 107.59 mm3; p = 0.0474).
Change in percent atheroma volume was not associated with outcome.
Conclusion: IVUS-derived measures of coronary artery remodeling were
associated with cardiovascular events. Positive (outward) remodeling is
associated with an adverse long-term cardiovascular prognosis.
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Early encouraging results of the percutaneaous pulmonary
valve replacement – single-centre experience
O. Kretschmar, F.R. Eberli, W. Knirsch, R. Prêtre (Zürich, CH)
Percutaneous pulmonary valve replacement (PPVR) of valved conduits in the
right ventricular outflow tract (RVOT) in patients with congenital heart defects
offers an attractive alternative to surgery and bare metal stent implantation and
balloon dilatation. We started the nationwide first program for PPVR with the
Medtronic Melody™ valve in our institution in March 2007.
Patients: Since 03/2007 PPVR was performed successfully in 7 patients. They
had a mean age of 13.5 (9.1–20.1) years, mean body weight was 43 (24–66) kg.
They received a surgical conduit implantation in the RVOT (3xhomograft,
4x bovine jugular vein graft) 8.1 (3.8–18.1) years before intervention. Primary
diagnosis was tetralogy of fallot (n = 4), Ross-procedure for aortic regurgitation
(n = 2), truncus arteriosus communis (n = 1). Native conduit diameter was
19 (mean, 16–22) mm. Conduit stenosis was severe in all patients, regurgitation
was mild to moderate. 1 further patient had to be excluded from PPVI in the
cath lab because of a very narrow position of the LCA to the conduit which
was shown to be compressed by balloon dilatation of the conduit.
Results: Length of procedure was 134 (mean, 102–178) min, fluoroscopy time
28.1 (19.7–46) min. In 5 patients (in all 4 patients with a bovine jugular vein graft)
we performed a pre-stenting of the stenotic conduit with a bare metal stent.
After Melody implantation relief of the RVOT gradient was significant – mean
Doppler gradient was reduced from 57 (45–75) to 25 (18–30) mm Hg. No
pulmonary regurgitation remained. There were no major complications. The
punctured femoral vessels did not show any obstruction. During the short
follow-up of mean 5.9 (1–10) months 5 patients already reported an increase
of their subjective exercise tolerance. 1 patient needed a re-dilatation of the
Melody valve 6 months after implantation. No stent fractures were documented
by X-ray in the regular outpatient controls.
Conclusion: Our early results confirm that PPVR is feasible and safe, even in
pediatric patients. The position of the coronary arteries in relation to the conduit
has to be assessed in every patient before PPVR. PPVR deals successfully with
both stenosis and regurgitation of RVOT conduits. Pre-stenting of the RVOT
conduit (stent-in-stent-technique) might result in better device stability with less
stent fractures during follow-up.
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Methods: Between October 2003 and 2007, 18 stents were implanted in
18 consecutive patients with aortic coarctation. All patients were enrolled in a
follow-up program in which they underwent repeated clinical evaluations and
non invasive imaging including Echo-Doppler studies and Magnetic resonance
imaging (MRI).
Results: The mean patient age (11 men, 7 women) was 37.2 ± 15 (range 12–71)
years. 13 subjects had native aortic coarctation, whereas 5 had recoarctation.
The former were younger (31.6 vs 51.6). Procedures were realized either under
general anesthesia (n = 7) or deep sedation (n = 11). The mean fluoroscopy and
procedure times were 18 ± 8.4 and 82 ± 17 minutes, respectively. The stents
used were either bare metal (n = 10) or covered (Cheatham-Platinum stents,
n = 8). No covered stent was used for recoarctation. After stent implantation,
the gradient (invasive measurement) decreased significantly from a mean value
of 27.5 mm Hg (range 10–50 mm Hg) to a mean value of 1.2 mm Hg (range
0–13 mm Hg). The stents were placed in an adequate position in all the cases.
In 5 pts, the stent was covering at least 50% of the left subclavian artery ostium.
No acute complications occurred.
During a mean follow-up period of 704 ± 417 days, all the patients are alive
without repeat intervention or rehospitalization. In 10 of the 12 hypertensive
patients, medication was either stopped or decreased. MRI performed 6 to 12
months after the procedure showed patency of the stents without recoarctation
or aneurysm in all the patients but one who developed a small, localized and
non-progressive pseudo-aneurysm despite a covered stent. This patient is
closely followed and no reintervention is planned to date.
Conclusions: In our experience, stenting of coarctation and re-coarctation of
the aorta represents a very effective treatment with marked reduction of the
gradient and of the systemic hypertension at follow-up. Stenting is usually safe
without significant acute complications in this cohort of patients. However,
close follow-up is mandatory for potential mid- and long-term complications,
including a small pseudo-aneurysm despite covered stent implantation.
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Rapid pacing three-dimensional angiography: use and benefits
in structural heart disease interventions
S. Noble, J. Mirò, R. Bonan, R. Ibrahim (Montreal, CAN)
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The Contegra Bovine Jugular Vein Graft versus the Shelhigh
Pulmonic Porcine Xenograft for RVOT-reconstruction –
a comparative study
O. Loup, A. Kadner, F. Schoenhoff, M. Pavlovic, M. Schwerzmann,
J-P. Pfammatter, T.P. Carrel (Bern, CH)
Background: The search for an alternative to homografts for RVOT
reconstruction is still ongoing. As “off-the-shelf” available alternatives, the
Contegra bovine jugular vein graft (CBG) and the Shelhigh pulmonic porcine
xenograft (SPG) are currently the most frequently implanted valve conduits.
Concerns regarding longevity of these grafts are mounting. Here, we report
our results using CBG and SPG for RVOT-reconstruction.
Patients and methods: The mid-term function of n = 91 conduits, implanted
(34 CBG, 57 SPG) in 80 patients (mean age 12.9 ± 15.8 years) for RVOTreconstruction (44 TOF, 3 PA, 1 PI, 4 PS, 3 DORV/PS, 3 DORV/TGA,
7 TGA/VSD/PS, 4 TAC, 11 Ross procedures) was analyzed. Primary endpoints
were death, re-operation, re-intervention or significant conduit stenosis (RV-PAgradient >50 mm Hg). Follow-up was performed by echocardiography and MRI.
Immunohistopathological and statistical methods were applied for analysis.
Results: During a mean follow-up of 34 ± 25 months (CBG 55 ± 30, SPG 23.3 ±
12.5), 8 CBG patients (24%) sized 12 mm (n = 2), 14 mm (n = 2), 16 mm (n = 2),
18 mm (n = 1), 22 mm (n = 2), and 9 SPG patients (16%) sized 10 mm (n = 1),
12 mm (n = 1), 14 mm (n = 3), 23 mm (n = 1), and 25 mm (n = 3) required
replacement of their stenosed conduit. Mean time to replacement for CBG
was 27 ± 21 and for SPG 13 ± 7 months, respectively. The predominant mode
of failure was the formation of a stenotic membrane at the distal anastomosis
in CBG, while a generalized neointimal proliferation was observed in SPG.
Immunohistopathology demonstrated a chronic inflammation process with
lymphocytic infiltration in both grafts.
Conclusion: Both conduits mainly fail in the first 24 months without significant
difference (p = 0.06), and are subject to a chronic inflammatory reaction
following implantation. Small size appears not to present an independent risk
factor for early failure (p = 0.53).

Background: Structural heart disease intervention is a growing field of invasive
cardiology. Single plane angiography suffers from the intrinsic limitations of
projective 2D images and does not offer volumetric appreciation needed to
image complex and abnormal anatomies. Three-dimensional reconstruction
images can be generated from different imaging modalities such as computed
tomography or magnetic resonance imaging. However, they are often
associated with high radiation and contrast use or poor availability. We describe
a new imaging technique consisting of rotational angiography in combination
with rapid pacing.
Methods: Rotational angiograms are realized with breath holding and rapid
pacing technique, on a large format digital flat-panel angiographic system (GEHealthcare Innova™ 4100IQ). During the 200 degrees rotation (from RAO 100
to LAO 100), rapid pacing in the right ventricle (180 beats/min) is used to
reduce motion artefact and decrease the contrast volume/density used for 3D
acquisition. Contrast media (105 cc) is injected in a bolus of 60% contrast and
40% saline at 17 cc/sec. In total, 150 angiographic images are acquired during
5 seconds and automatically reconstructed. Various renderings of the 3D
images are realized and presented during the procedure, i.e. Volume Rendering
(Image 1 coarctation), Maximum Intensity Projection (MIP, Image 2 pulmonary
angiogram) and multi-planar reformations.
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Stenting of aortic coarctation: a single-centre experience
S. Noble, C. Frangos, J. Mirò, F. Marcotte, M. Bergeron, R. Ibrahim
(Montreal, CAN)
Background: Balloon dilatation in native aortic coarctation and recoarctation
has been controversial since its introduction in 1982. Stent implantation is
increasingly used to treat patients who would previously have been treated by
balloon angioplasty or surgery. We report the Montreal Heart Institute
experience in aortic coarctation stenting.
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Results: Since May 2006, we have used this new imaging technique in 6 patients (mean age 32 ± 10, range 22–50) to guide structural heart interventions:
pulmonary artery stenting (3), coarctation stenting (2) and percutaneous
pulmonary valve replacement (1). No complication was associated with rapid
pacing. Rotational angiography with rapid pacing allowed acquisition of high
quality images with a low volume of contrast media. Volume renderings helped
to appreciate the lesions and to optimize the working views. Three-dimensional
multiplanar visualization allowed true orthogonal measurements of vascular
diameter during the procedures.
Conclusions: Rapid pacing was safe and effective for 3D reconstruction using
rotational angiography during structural heart disease procedures. The
advantages of this innovative imaging technique include rapid image acquisition
and precise imaging of complex structures while reducing the amount of
contrast media. It is therefore a good tool to guide percutaneous interventions
especially for structural heart disease management in adults.
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Three-dimensional echocardiography for assessment of acute
haemodynamic effects of right ventricular apical pacing
T. Wolber, C. Binggeli, J. Holzmeister, C. On, C. Brunckhorst, F. Duru
(Zürich, CH)
Background: Two-dimensional (2D) echocardiography is widely used for
quantitative assessment of left ventricular function in various clinical settings.
However, calculation of ejection fraction is based on geometrical assumptions
which may impair accuracy of 2D echocardiography in patients with mechanical
dyssynchrony. We used three-dimensional echocardiography (3DE) to assess
the impact of right-ventricular apical (RVA) pacing on left-ventricular function.
Methods: 21 patients with cardiac pacemakers or ICDs and intact intrinsic
atrioventricular (AV) conduction were included in the study. Left ventricular
systolic function was assessed during intrinsic rhythm and during AV
synchronous RVA pacing. Three-dimensional datasets were acquired by
transthoracic 3DE using an IE 33 with an X4 matrix array transducer (Live 3D
Echo, Philips Ultrasound, Best, the Netherlands). Quantitative analysis was
performed offline using TomTec Research Arena Software (TomTec, Munich,
Germany).
Results: Three-dimensional datasets could be obtained in all patients. Image
acquisition was accomplished within 4 ± 3 minutes. The mean duration of
offline analysis was 8 ± 5 minutes. One patient had to be excluded from offline
quantitative analysis due to insufficient image quality. Systolic left ventricular
function was acutely impaired during RVA pacing. Left ventricular ejection
fraction was significantly lower during RVA pacing compared with intrinsic sinus
rhythm (0.53 ± 0.15 vs. 0.44 ± 0.15; P = 0.01). Stroke volume significantly
decreased by 19 ± 33 percent (P = 0.01).
Conclusion: Three-dimensional echocardiography is feasible and useful for
instantaneous assessment of changes in left-ventricular function in patients with
cardiac pacemakers. RVA pacing acutely results in reduction of left ventricular
ejection fraction and stroke volume. Three-dimensional echocardiography might
be a useful tool for optimization of cardiac pacemakers and resynchronization
devices.

Figure 2
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Myocardial injury following percutaneous coronary intervention
in complex lesion: a cardiac magnetic resonance imaging
and study
D. Locca, C. Bucciarelli-Duci, P. Barlis, A. Grasso, C. Parsai,
G. Ferrante, S.K. Prasad, C. Di Mario, D.J. Pennell (London, UK)
Background: In patients undergoing percutaneous coronary intervention (PCI),
15 to 26% develop elevated creatine kinase isoenzyme MB (CKMB) levels after
the procedure.Little is known about the mechanism of this damage specifically
in patient with complex PCI. Cardiovascular Magnetic Resonance (CMR) with
gadolinium-based contrast media administration can non-invasively detect
myocardial fibrosis.
Purpose: Aim of this study was the correlation of pre- and post-procedural
changes in cardiac enzymes and extent of initial/post procedural areas of LGE
measured by CMR in complex lesion.
Method: Patients admitted to the hospital for PCI,stable/unstable angina or
silent ischemia were enrolled. Only patients with complex coronary lesions are
included. LGE CMR scan was performed 24hours pre- and 24 hours post- PCI.
The amount of enhancement was quantified by planimetry based on signal
intensity (>2SD) of surrounding nulled myocardium.
Results: From a consecutive series of 36 patients with complex coronary
lesions using the ACC/AHA score (19 type B, 17 type C) which 2 had a PCI of
2 vessels, 23 patients (63.9%) had stable angina and 13 unstable angina. 36 of
them had successful PCI (28 men), 21 patients (58.3%) had troponin I elevation
(>0.04 ug/l) post PCI of which 6 had unstable angina. Thirty four patients had
a follow-up scan. Two patients had an unsuccessful second CMR scan due to
claustrophobia. Three patients with atypical LGE pattern and troponin I
elevation were excluded. All patients (n = 19, 51%) with troponin (+) had more
LGE in the post PCI scan than at baseline value (8 type M lesion, and 11 type H
lesion). In the troponin (–) group there was no increase in LGE in the post PCI
scan. There was a correlation between troponin elevation, severity of the lesion
and the amount of new infarction as determined by LGE (r = 0.84).
Conclusion: This study demonstrates the value of CMR in identifying potential
consequences of periprocedural myocardial necrosis after PCI in complex
coronary lesion in stable and unstable angina. Lesion complexity could be
useful to predict myocardial damage post PCI in term of troponin rise and LGE.
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Clinical and biological effects of switching from calcineurininhibitors to everolimus in patients with chronic renal failure
after heart transplantation
C. Seydoux, J-M. Meier, P. Yerly, M. Pascual, M. Burnier, J-J. Goy
(Lausanne, CH)

Long-term outcome of paediatric heart transplant recipients
from donation after cardiac death
C. Tissot, B.A. Pietra, M.M. Boucek, D.N. Campbell, D.W. Ripe,
C. Mashburn, M.B. Mitchell, D.D. Ivy, S.D. Miyamoto
(Denver, Hollywood, USA)

Introduction: chronic renal failure (CRF) is one of the most frequent
complication after heart transplantation (HTx) due to calcineurin-inhibitors (CNI)
toxicity. Everolimus (EVR) is a new mTor inhibitor with no direct renal toxicity and
may be used in HTx pts with renal impairment to prevent end-stage renal failure.
Study purpose: evolution of tolerance and renal function 6 and 12 months after
replacement of CNI (ciclosporine or tacrolimus) with EVR in pts presenting CRF
due to CNI after HTx.
Study design: 12-month, open, prospective, non-randomized study conducted
in a single center. Inclusion criteria were: no rejection at the time of inclusion
evaluated by echocardiography and biopsy, creatinine clearance betweeen
30 and 60 ml/min without proteinuria, treatment with CNI and mycophenolate
mofetil (MMF) without steroids. EVR was initiated at 2x1 mg/d, CNI was reduced
and then stopped over 7 days. Pts were evaluated after the switch 1/week for
1 month, then monthly with clinical examination, ECG and laboratory
assessments. Kidney function was performed by inulin clearance and creatinine
clearances using Cockroft formula before EVR treatment and 6 and 12 months
after switch. Echocardiography and myocardial biopsies were performed before
and at 3, 6 and 12 months after switch.
Results: 21 pts were enrolled, M/F ratio of 18/3, with a mean age of 62 years
(35–74). The mean delay after HTx was 8.9 years (7 pts >10 years). Baseline
serum creatinine was 182 micromol/l (range: 131–238) and Cockroft clearance
40.5 ml/min/1.73 m2. Mean EVR daily dose at 1 month was 3.7 mg/d (2–6) with
a mean serum through level of 8.6 ng/ml (5.2–13.7). Drug was stopped after
a mean of 4.7 months in 11 pts (55%) because of following side effects:
cutaneous (2), proteinuria >4 gr/d (2), CK elevation (1), non correctable anemia
(1), various causes (2) and patient decision (3). Serum creatinine at 6 months in
the 10 pts who tolerated EVR and the 11 pts who did not at the time they
stopped the treatment were 144 and 176 micromol/l and Cockroft clearance
were 46.9 and 40.0 ml/min/1.73 m3 (p = 0.03)
Conclusions: in this group of pts, tolerance of EVR was low, 55% of them had
to discontinue the drug at 9 months due to severe side effects or intolerance.
However, renal function significantly improved in 9/10 pts who tolerated the
treatment and only in 5/11 intolerant pts. Switiching from CNI to EVR, if
tolerated, may delay progression towards an end-stage renal disease.

Introduction: Donation after cardiac death (DCD), previously termed non-heart
beating donors, has been introduced into clinical practice to address waning
donor supply and associated increased risk of death while on the transplant
waiting list. The most critical concern is damage to the donor heart derived from
prolonged warm ischemia time which could affect graft function. Few data are
available concerning the long-term outcome of pediatric heart transplant
recipients from DCD.
Methods: We retrospectively reviewed the outcome of the pediatric heart
recipients from DCD in our institution. The protocol was approved by the
institutional review board (IRB) and informed consent was obtained from all
patients. Anti-thymocyte globulin (ATG), intravenous immunoglobulins (IVIG)
and methylprednisolone were used for induction followed by cyclosporine
and mycophenolate mophetyl (MMF) at hospital discharge.
Results: Three patients aged 5, 3 and 3 months, all blood group O underwent
orthotopic heart transplantation from DCD for complex congenital heart
disease. The median time on the waiting list was 46 days and the mean weight
at transplant was 3.6 ± 0.4 kg. The mean ischemic time was 162 ± 52 minutes
(56 ± 27 minutes of warm ischemia). The mean duration of inotropic support
was 9 ± 7 days and the mean length of hospital stay 20 ± 14 days. One patient
was on extracorporeal membrane oxygenation (ECMO) support prior and after
transplantation, underwent an atrioseptostomy when on ECMO closed
6 months later by an Amplatzer device. The cardiac function was normal in all
patients at one month post transplantation (mean shortening fraction
39 ± 6%).There were 2 episodes of acute graft rejection in the first year posttransplant. A median of 1.5 episodes of infection per patient was documented.
The current immunosuppressive regimen is cyclosporine and azathioprine for
two patients and cyclosporine and MMF for one patient. None of the patients
have transplant coronary artery disease. All patients are alive with a survival
range of 8 months to 3.5 years.
Conclusion: Heart transplantation from DCD has a favorable outcome in
infants. It is particularly suitable for blood group O patients as it decreases their
wait time and risk of death on the waiting list, without an increase in posttransplant complications.
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Evolution in heart transplantation activity in a single centre
between 1987 and 2007: no influence of urgent status, circulatory
device and ischaemic time on long term mortality
C. Seydoux, J-J. Goy, P. Ruchat, M. Hurni, L.K. von Segesser
(Lausanne, CH)
Introduction: all the patients (pts) of our center have a complete prospective
follow-up (FU) after heart transplantation (HTx) between 1987 and 2007. We
were interested to evaluate the difference in pts population and outcome
comparing the first (Gr. 1: 1987–1997) to the second (Gr. 2: 1998–2007) decade.
Methods: medical FU of all pts was performed by 2 cardiologists in charge of
the HTx program between 1987 and 2007. The clinical, biological and
cardiologic data were prospectively recorded both before and after HTx
throughout all this period. We present the epidemiological characteristics of
these pts and their survival rates by the Kaplan-Meier (KM) method.
Results: from 1987 to 2007, 193 HTx were performed in 190 pts. Gr. 1 and Gr. 2
represented respectively 103 and 90 procedures, with 10.4/y in Gr.1 (total 103,
5–16) compared to 9.0/y in Gr.2 (90, 7–13). In this latter group, drop of annual
HTx rate appears only after 2000, with a mean of 11.7% (1998–1999) compared
to 8.4% (2000–2007) thereafter. All following characteristics did not significantly
differ from Gr. 1 to Gr. 2: male proportion of 81% (83/103 and 73/17), mean age
of pts 51 years (51.1 and 51.4). Distribution of heart diseases was respectively
in Gr. 1 and 2: dilated cardiomyopathy 53% and 50%, ischemic heart disease
31% and 34%, others 16% and 16%. Mean delay of waiting on list before HTx
was 7.1 and 6.8 months respectively in Gr. 1 and Gr. 2. Urgent HTx was
performed in 22 pts of Gr.1 (only 2 with intra-aortic balloon counterpulsation:
9%) and 37pts in Gr. 2 (12 of them with VAD: 32%). Mean ischemic time was
statistically lower in Gr.1 than in Gr. 2, respectively 125.3 min (46-325) and
185.0 min (75-350) mainly due to a higher proportion of local donors (42% and
17% respectively). For pts who survived >30 days KM survival probability
at 1, 5 and 10 years were statistically not different in Gr. 1 and Gr.2 and were
91%, 78% and 57% and 89%, 80% and 68% respectively.
Conclusions: main difference between first (1987–1997) and second decade
(1998–2007) was the higher incidence of urgent HTX and pts with circulatory
assistance, and the raise of ischemic time because a lower proportion of local
donor hospitals during the last decade. For improving this evolution in the
future, all the efforts should be focused on optimalization of donor recognition
by specific and homogenous procedures in all the country, particularly in
university hospitals.
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Comparison of long-term outcome and QOL according
to systolic ventricular function in patients admitted
for acute heart failure
P. Monney, O. Muller, J-M. Meier, C. Seydoux (Lausanne, CH)
Introduction: Almost half of the patients (pts) admitted for heart failure (HF)
have preserved systolic ventricular function. As prognosis of these patients
seems better compared to those with low left ventricular ejection (LVEF), we
evaluate the impact of LVEF on the hospital survival and quality of life (QOL)
at twelve-month follow-up.
Methods: From Mai 2005 to April 2006, all pts presenting to the emergency unit
with acute HF were included in our registry, with recording of the clinical, ECG
and laboratory data. Depending on the clinical condition, trans-thoracic
echocardiography (TTE) or other diagnostic procedures were ordered by the
attending physician. Telephonic evaluation was performed at 3 and 12 months.
The QOL was evaluated by the Minnesota Living with Heart Failure (MLWHF)
questionnaire at 12 months. We compared outcome of pts with preserved
(PSF: LVEF > = 50) and impaired systolic function (ISF: LVEF <50%).
Results: 195 pts were registered, mainly men (59%), with a median age of
80 years (71–85 y), 67% of them having had TTE (130 pts). PSF and ISF
proportion was respectively 39% (51/130) and 61% (79/130). Compared to ISF,
PSF pts had differences in the following characteristics: older age (81 vs 74y),
higher proportion of women (49 vs 30%), higher BP at admission (150/84 vs
130/79 mmHg), lower prevalence of coronary heart disease (previous infarction
in 12 vs 30%; previous stent implantation 4 vs 28%; previous CABG in 2 vs
18%), smaller LV dimensions (LVEDD 49 vs 58 mm) and a less severe clinical
presentation at admission (18 vs 38% of pts in Killip class > = 3; NTproBNP
values 3089 vs 5646 ng/ml). There was no significant difference between PSF
and ISF in the length of hospital stay (14d in both), in-hospital mortality (5 vs
6%), cumulative mortality at 3 (20 vs 15%) and 12 months (24 vs 27%).
However, there was a trend toward a reduced rehospitalisation rate at 3 months
(17 vs 30%, p = 0.09) for PSF and ISF pts respectively. QOL at 12 months
was comparable in both groups (MLWHF score 36 vs 25, in PSF and ISF
respectively, with a response-rate of 49% in both groups).
Conclusion: PSF pts were mainly women, elderly, often hypertensive, with less
severe clinical signs at admission. There is a trend toward a reduction of
rehospitalisation rate at 3 months in these pts compared to ISF. Twelve-month
cumulative mortality was very high for both groups of pts (23% in PSF and 27%
in ISF). Interestingly, QOL at 12 months for survivors was identical in both
groups.
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N-terminal pro B-type natriuretic peptide correlates with MRI
parameters of left ventricular structure and function
and outcome in patients with chronic heart failure
F. Enseleit, V. Mitrovic, I.S. Anand, D. Bankovic, G. Noll, C.W. Hamm,
T.F. Lüscher, F. Ruschitzka (Zürich, CH; Bad Nauheim, D; Minneapolis,
USA; Kragujevac, RS)
Background: Plasma levels of brain natriuretic peptide and NT-pro-BNP are
increased in patients with left ventricular systolic and diastolic dysfunction and
are important prognostic markers of chronic heart failure. The relation between
NT-pro BNP, LV structure and function assessed by MRI and its role in guiding
therapy with the endothelin-antagonist darusentan in patients with heart failure
have not been studied in a prospective, randomized clinical trial.
Methods: LV endsystolic volume, LV enddiastolic volume, LV ejection fraction,
LV mass and LV wall stress (all assessed by MRI) as well as plasma levels of
BNP and NT-pro BNP were determined in 523 heart failure patients receiving
10 mg, 25 mg, 50 mg, 100 mg or 300 mg darusentan or placebo, enrolled in
the European part of the EARTH trial(1) and 101 control subjects.
Results: NT-pro BNP and BNP showed a strong correlation despite significant
differences in stability and plasma half-life (p = 0.001) and were similarly related
to LV structure and function. BNP and NT-pro BNP showed a positive correlation with left ventricular endsystolic and enddiastolic volume, LV mass and
wall stress (*p <0.05; **p <0.01; ***p <0.0001, resp.) and an inverse correlation
with LV ejection fraction (p <0.0001, Table 1). The combined endpoint (death
and hospitalizations) was more frequently adjudicated in patients with NT-pro
BNP values above the median (>942 pg/ml) compared to patients below the
median (p = 0.015, Figure 1). On top of standard therapy, treatment with 300 mg
darusentan lead to a significant reduction of NT-pro BNP values (p <0.05 vs.
placebo). Interestingly, prognosis was only improved in the subgroups of
patients exhibiting a mean change of NT-pro BNP of greater than 359 pg/ml
after 6 months therapy (p = 0.036).
Conclusion: NT-pro BNP and BNP showed a significant correlation with MRI
parameters of left ventricular structure and function. Stratification by NT-pro
BNP values identifies patients at further increased risk and guides therapy in
patients with heart failure.
1. Anand I, McMurray J, Cohn JN, et al. Long-term effects of darusentan on leftventricular remodelling and clinical outcomes in the EndothelinA Receptor
Antagonist Trial in Heart Failure (EARTH): randomised, double-blind, placebocontrolled trial. Lancet. 2004;364:347–54.
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Coronary flow reserve can differentiate stable from progressive
transplant coronary artery disease in paediatric heart transplant
recipients
C. Tissot, B.A. Pietra, M.M. Boucek, D.J. Gilbert, D.N. Campbell,
M.B. Mitchell, D.D. Ivy, S.D. Miyamoto (Denver, Hollywood, USA)
Introduction: Transplant coronary artery disease (TCAD) represents the largest
cause of late graft loss and the most frequent indication for retransplantation in
pediatric recipients. TCAD is often asymptomatic and can present with sudden
death. Coronary flow reserve (CFR) measures the functional status and
microcirculation of epicardial coronary arteries.
Methods: We retrospectively reviewed transplanted children who had invasive
CFR measurements recorded at the time of routine surveillance catheterizations.
CFR is defined as the ratio of hyperemic (following intracoronary adenosine) to
basal peak Doppler flow velocity (normal 02.5). Patients with and without TCAD
were compared. Patients with TCAD were separated into two groups: (1) stable
TCAD- no change in angiography or IVUS severity after serial evaluation and (2)
progressive TCAD- worsening disease or death as a result of TCAD.
Results: 486 measures of CFR were obtained in 176 patients. Forty-six (26%)
were diagnosed with TCAD. At the time of diagnosis, CFR was significantly
lower but still within the normal range in patients with TCAD compared with no
TCAD (2.7 ± 0.6 vs 3.2 ± 0.6, p 90.01, graph 1). Thirty-six patients (72%) had
stable and 14 (28%) had progressive TCAD. There was no difference between
groups in time from transplant to diagnosis of TCAD (5.8 ± 2.8, stable vs 6.9 ±
4 years, progressive), total ischemic time, gender, age at transplant, weight ratio
or number of rejections. CFR in the progressive group was lower at the time of
diagnosis (2.2 ± 0.6 vs 2.8 ± 0.8, p = ns) and showed a progressive decline
compared to the stable group (1 year post-TCAD diagnosis, 1.6 ± 0.4 vs
3.0 ± 0.8, p 90.01, graph 2). No patient in the stable group died or required
retransplantation as a consequence of TCAD, while all patients in the
progressive group died (60%) or required retransplantation (40%). The survival
time after diagnosis of TCAD was significantly lower in the progressive group
(1 ± 1.7 vs 6.2 ± 3.8 years, p 90.01).
Conclusion: CFR remains within the normal range in pediatric heart transplant
recipients with stable TCAD but shows a steady decline over time in patients
with progressive TCAD. Increased surveillance and a lower threshold to proceed
with retransplantation in patients with an abnormal or decreasing CFR could
improve survival in this subset of patients.

Figure 1

Figure 2
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Are the guidelines appropriate to the cardiovascular risk
stratification among women before 66-year in Switzerland?
M. Berthoud, M. Depairon, I. Stauffer, R. Darioli (Lausanne, CH)
The primary prevention of cardiovascular diseases (CVD) is based on the
individual risk assessment by using Framingham and similar algorithms derived
mainly from US or European male populations. The purpose of this prospective
study was to compare the appropriateness of three different common guidelines
for cardiovascular risk stratification when using subclinical-atherosclerosis as a
surrogate of CV risk.
The study population included 560 women (W), aged from 20 to 65 years, non
diabetic and without established CVD, who were consecutively were referred to
our Lipid Clinic for therapeutic advices. CV-risk factors were systematically
screened for each subject, including medical history, physical examination and
clinical chemistry. Their estimated 10-year CV-risk assessment was obtained by
using the guidelines of Swiss-AGLA (AGLA), NCEP-ATP-3 (ATP-3) and 3th JESESC (ESC) guidelines (GL). B-mode ultrasounds on carotid and femoral arteries
was performed to detect atherosclerotic plaques (focal thickening of intimamedia >1.2 mm). W with plaques on >2 carotid and/or femoral sites were
considered as high CV risk (HR).
The proportions of W stratified as high 10-year CV-risk by the GL were the
following: 5% (AGLA), 2% (ESC) and 24% (ESC). The comparative values (area
under the ROC-curve, 95% IC) of GL to detect the 160 HR-W with subclinical
atherosclerosis (29%) was significantly higher for AGLA-GL (0.7869, 0.75–0.82)
than for ATP-3-GL (0.75, 0.71–0.79) or than for ESC-GL (0.73, 0.68–0.77).
In conclusion, the results suggest that current AGLA-GL recommended by the
Swiss Society of Cardiology are the most appropriate to identify HR-W requiring
more intensive therapy for the primary prevention of CVD.
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Are recreational sporting activities risky?
E. Katz, M. Potin, D. Fishman, W. Garcia, V. Della Santa, M. Niquille,
M. Rodriguez, C. Sénéchaud, J. Metzger (Lausanne, Sion, Fribourg,
Neuchâtel, Genève, Porrentruy, La Chaux-de-Fonds, CH)
Background: Sudden Death (SD) in the athlete is extremly visible phenomenon
because of the high profile of professional athletes. Less is known about
SD during recreational sport activities. The aim of the present study was to
investigate SD among recreational sportsmen in the French-speaking part
of Switzerland.
Methods: Data were provided by RRACE registry which enlisted the help of
>1500 general practitioners (GPs), 26 Emergency Medical Services (EMS),
4 alarm centrals and 23 hospitals to consecutively include the data about every
adult (>18 years) out-of-hospital SD of non traumatic origin in the Frenchspeaking part Switzerland. (Area covered >12000 km2; adult population 1.5 mln ).
Results: After 6 months 14 consecutive SD (3% of total amount of out-ofhospital SD) during recreational sport activities were identified; all SD were of
cardiac origin. All victims were males, mean age 61.6 years (SD 15.4). Every
second victim was known for heart disease (mostly coronary artery disease) and
every third suffered from diabetes. Most of victims 10/14 (71%) were jogging or
cycling when they suffered from SD. Witnesses were present during 12 events
(85%) and every second witness initiated cardio-pulmonary resuscitation (CPR).
First recorded rhythm was ventricular fibrillation in 8 victims (57%) and only
2 persons (14%) survived, both in good neurological conditions.
Conclusions: SD during recreational sport activities is not uncommon. Amateur
athletes seeking high performance and amateur athletes known for heart
disease and diabetes should be strongly advised to enter preparticipational
screening programm before starting sporting activities. Since most of sporting
activities are practiced in group members of sport societies should be trained
to identify cardiac arrest premonitoring symptoms and to initiate CPR.
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Outcome of percutaneous coronary interventions for sole
surviving coronary artery
S. Mishra (New Delhi, IND)
Background: Angioplasty for sole surviving coronary artery constitute the
highest risk among patients (pts.) undergoing percutaneous coronary
interventions (PCI). We wished to evaluate a strategy of PCI of sole surviving
coronary artery versus PCI of an occluded artery (but leaving alone nonoccluded, sole surviving artery).
Material and methods: Clinical outcome of 107 consecutive pts. with single
remaining coronary artey undergoing PCI at our center was evaluated. Single
remaining artery was defined as pts. having only 1 remaining non-occluded but
diseased coronary artery, all other arteries and grafts being blocked. PCI was
performed either of this Single remaining artery (SR-PCI, n = 38), or of an
occluded artery (O-PCI group, n = 69), leaving alone sole surviving artery.
Pts. presenting with cardiogenic shock and left main disease were excluded.
Results: Baseline characteristics were comparable except for higher prevalence
of heart failure (50% vs. 19%, P<0.01) & balloon pump (IABP) usage (95% vs.
68%, P <0.02) but lesser primary PCI (21% vs. 68%, P <0.01) in SR-PCI group.
Angiographic success was similar in both groups. At 30 days both death (29%
vs. 7%, P = 0.03) and MACE (29% vs. 9%, P = 0.05) was significantly higher in
sole surviving PCI group and these higher major adverse events persisted at
the end of 6 months also (50% vs. 13%, P <0.01).
Conclusions: PCI of diseased single remaining vessel results in initial favorable
clinical outcome (perhaps due to widespread use of IABP), but ultimately,
despite initial stabilization, outcome at 6 months remains dismally poor.
A strategy of leaving alone sole surviving coronary artery and going for an
occluded one seems to produce a superior outcome.
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Endothelial vasodilator function is not impaired in mice with
renovascular hypertension
M. Pellegrin, J-F. Aubert, K. Bouzourene, L. Mazzolai (Lausanne, CH)
Background: It is known that endothelial dysfunction is a systemic
phenomenon in hypertension. The aim of this study was to evaluate the vascular
function in normotensive or hypertensive C57BL/6 wild type mice (WT).
Materials and methods: Twelve week old WT mice fed regular chow underwent
sham operation or surgery to generate two models of renovascular
hypertension: (1) the renin-dependent: two-kidney, one clip (2K1C) and (2) the
renin-independent: one kidney, one clip (1K1C). Fours weeks thereafter, mean
blood pressure were measured. The vascular reactivity to Acetylcholine (Ach:
10-9-10-5 mol/L) and sodium nitroprusside (SNP: 10-9-10-5 mol/L) was
evaluated in vitro in four conduit arteries (carotid, femoral, thoracic and
abdominal aorta) through concentration-effect curves.
Results: 2K1C and 1K1C mice developed significant hypertension compared
to sham operated mice. The Ach-induced endothelium-dependent relaxation
and the SNP-induced endothelium-independent relaxation showed similar
concentration-effects curves in hypertensive and normotensive
mice.Conclusion: Hypertension is not associated with endothelial dysfunction in
conduit arteries in young hypertensive mice. Moreover, the type of hypertension
(renin-dependent vs renin-independent) does not seem to affect differently
endothelial function. We suggested that endothelial function may be
compromised in microcirculation in these models.

Results: As expected, sedentary 2K1C mice develop hypertension and
vulnerable plaques in comparison to SHAM mice. Swimming did not reduce
blood pressure in 2K1C mice. Swimming prevented progression of
atherosclerosis in 2K1C mice. Lesions appeared to be more stable as assessed
by decreased macrophage and increased Smooth Muscle Cell content.
Endothelial function was not improved by swimming.
Conclusion: We provide the first evidence that regular exercise prevents
vulnerable plaque progression. These results highlight the clinical benefits of
exercise in atherosclerosis-related cardiovascular disease.
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Acute antiarrhythmic effects of urocortin 2 in isolated perfused
rat hearts
S. Meili-Butz, D. John, P. Buser, M. Pfisterer, W. Vale, K. Peterson,
M. Brink, T. Dieterle (Basel, CH; La Jolla, USA)
Background: Recently, novel corticotropin-releasing factor (CRF)-related
peptides named Urocortin (Ucn) 1, 2, and 3 were described. Available data
suggest that the Ucns are part of a peripheral CRF system modulating
cardiovascular function and mediating cardiovascular responses to stress.
Administration of Ucn2 improves intracellular calcium handling and increases
left ventricular (LV) function in normal and failing hearts. It is currently unknown
whether Ucn2 has pro-arrhythmic effects. Therefore the goal of our study was
to test acute effects of Ucn2 on ventricular fibrillation (VF) threshold.
Methods: Experiments were performed in isolated Langendorff perfused rat
hearts. VF threshold determination was performed using a train-of-pulses
method at increasing voltage to scan the vulnerable period of repolarisation.
The stimulation electrodes were implanted in the right ventricular free wall. Heart
rate was held constant at 200 ms pulse interval. After 30 regular pulses, a trainof-pulses (100 Hz, 250 ms duration) was generated at increasing voltage. After
each train-of-pulses, pacing was stopped for 2.5 s to allow detection of VF. The
VF threshold was defined as the mean voltage (in V) of at least three successive
measurements, which were reproducible within limits of 15%. VF was detected
as ECG waves of irregular morphology without corresponding effective LV
pressure for longer than 1 s. VF thresholds were determined before and after
perfusion with Ucn2 (5 nM, n = 5) or vehicle (control, n = 5).
Results: VF thresholds are given in the table as mean (± SD).
Conclusion: Acute administration of Ucn2 increases ventricular fibrillation
threshold in isolated perfused rat hearts. In this respect administration of Ucn2
in heart failure appears to be safe and might represent a novel approach to antiarrhythmic therapy.
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Exercise training prevents progression of atherosclerosis
in apolipoprotein E-deficient mice (ApoE–/–) with angiotensin
II-dependent renovascular hypertension
M. Pellegrin, J-F. Aubert, K. Bouzourene, J. Nussberger, D. Hayoz,
P. Laurant, L. Mazzolai (Lausanne, Fribourg, CH; Besançon, F)
Introduction: Exercise reduces cardiovascular risk factors and directly inhibits
atherosclerosis extension. However, effects of exercise on atherosclerotic
vulnerable plaque development are unknown. Using a mouse model of
vulnerable plaques, we tested the hypothesis that exercise may stabilize
atherosclerotic plaques .
Methods: The renin-dependent Angiotensin II-mediated 2KC model of
renovascular hypertension was generated. These mice develop vulnerable
plaques 5–6 weeks after surgery. Normotensive SHAM mice with stable plaque
were used as controls. 2K1C mice were assigned to either sedentary or exercise
group which underwent a 5–6-week swimming exercise. Characteristics of
plaque stability (macrophage and Smooth Muscle Cell plaque content) were
determined in aortic sinus by immunohistochemistry. Endothelial function was
assessed in vitro in thoracic aorta.
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Real-time 3D echocardiography shows biatrial reverse
remodelling after pulmonary vein isolation for atrial fibrillation
H. Burri, H. Müller, S. Noble, P-F. Keller, P. Sigaud, H. Sunthorn,
P. Gentil-Baron, R. Lerch, D. Shah (Genève, CH)
Background: Reports using conventional 2D echocardiography have indicated
that radiofrequency pulmonary vein isolation (PVI) for atrial fibrillation (AF)
results in a reduction in left atrial (LA) size. The advent of real-time 3D
echocardiography allows more precise quantification of atrial volume.
Furthermore, the effect of this therapy on right atrial reverse remodeling
has not been studied.
Methods: We prospectively studied 91 patients (age 59 ± 8 years, 79 males)
referred to our centre for PVI of paroxysmal (n = 79) or chronic (n = 19) AF. In
addition to PVI, cavotricuspid isthmus (CTI) ablation was performed in 16/91
patients for typical flutter. LA and RA volumes were measured using real-time
full-volume 3D echocardiography at baseline and after 6 months’ follow-up.
Changes in LA contractile function were assessed by tissue Doppler imaging
in a subset of patients (n = 51) in sinus rhythm at both timepoints. Data on AF
recurrences were also collected.
Results: LA volume was significantly reduced at follow-up compared to
baseline (51 ± 16cc vs 60 ± 21cc, p <0.001). The same occured with RA volume
(43 ± 17cc vs 50 ± 20cc, P = 0.001). Reduction in LA volume was more marked
in patients with chronic than paroxysmal AF (–17 ± 16cc vs –6 ± 17cc, P =
0.017). Reduction in LA and RA volumes were significantly correlated (r = 0.55,
P <0.001). Right atrial reverse remodeling was not significantly different in
patients with or without CTI ablation (P = 0.18). There were no significant
differences in LA function at follow-up compared to baseline. Patients with AF
recurrence (23%) showed similar atrial reverse remodeling compared to those
who were seemingly cured (although non-documented AF recurrence may have
mitigated differences between the 2 groups).
Conclusion: 3D echocardiography shows evidence of biatrial reverse
remodeling resulting from PVI, without any adverse effects on left atrial function.
Reduction in atrial volume occurs despite recurrence of AF.
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Chronic administration of urocortin 2 prevents the
development of heart failure in an animal model of hypertensive
heart disease
M. Studer*, S. Meili-Butz*, C. Morandi, D. John, K. Bühler,
M. Pfisterer, P. Buser, W. Vale, K. Peterson, M. Brink, T. Dieterle
(Basel, CH; La Jolla, USA)
(* joint first authors)
Background: Recently, novel corticotropin-releasing factor (CRF)-related
peptides named Urocortin (Ucn) 1, 2, and 3 were described. Available data
suggest that the Ucns are part of a peripheral CRF system modulating
cardiovascular function and mediating cardiovascular responses to stress.
Beneficial hemodynamic effects have been demonstrated in normal and failing
hearts after acute administration of Ucn2. Chronic Ucn2 administration induced
sustained blood pressure lowering and prevented the development of left
ventricular hypertrophy (LVH) in an animal model of hypertensive heart disease.
However, no data are available whether chronic administration of Ucn2 may
prevent the progression from LVH to heart failure.
Methods: Experiments were performed in Dahl salt-sensitive (DSS) rats.
Animals were fed a high salt diet containing 4% NaCl to induce arterial
hypertension, LVH, and heart failure. From the phase of LVH on (after 7 weeks
of high salt diet), animals were injected with either Ucn2 at a dose of 2.5 µg/kg
body weight or vehicle b.i.d. Animals underwent repetitive tail cuff blood
pressure measurements and echocardiographic analysis of LV dimension and
function at baseline (prior to first injection of Ucn2) and after 5 weeks of b.i.d.
treatment with Ucn2.
Results: Results are given in the following table as mean (± SD). No differences
in heart weight/body weight ratios between Ucn2- and vehicle treated animals
were found after 5 weeks of treatment.
Conclusion: Chronic CRF receptor stimulation by Ucn2 in the severely
hypertensive Dahl salt-sensitive rat, an animal model of hypertensive heart
disease, prevents LV dilatation and the deterioration of LV function. Thus,
chronic administration of Ucn2 might represent a novel approach to the
prevention of heart failure.
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Surgical embolectomy provides excellent results and
outcome for the treatment of massive pulmonary embolism
A. Kadner, M. Geisen, F. Recher, J. Schmidli, F.F. Immer,
F. Schoenhoff, E. Krähenbühl, F.S. Eckstein, T.P. Carrel (Bern, CH)
Background: Treatment of central and paracentral pulmonary embolism in
patients with hemodynamic compromise remains a subject of debate, and no
consensus exists regarding the best method: thrombolytic agents, catheterbased thrombus aspiration or fragmentation, or surgical embolectomy. We
reviewed our experience with surgical pulmonary embolectomy.
Methods: Between 1/2002 to 12/2007, 38 patients (25 male, mean age
60 years) underwent emergency open embolectomy for central and paracentral
pulmonary embolism. Eighteen patients presented in cardiogenic shock,
8 in cardiac arrest requiring cardiopulmonary resuscitation. All patients were
operated on mild hypothermic cardiopulmonary bypass. Concomitant
procedures were performed in 10 patients (5 CABG, 2 PFO closures, 4 ligations
of the left atrial appendage, 3 removal of a right atrial thrombus). Follow-up
is 94% complete with a median of 2 years (range, 1 months to 6 years).
Results: All patients survived the procedure but two patient died in hospital on
post-op day 1 (intracerebral bleeding) and post-op day 11 (multiorgan failure),
accounting for an early mortality of 5.3%. 8 patients died late caused by their
underlying disease. Pre- and postoperative echocardiographic pressure
measurements demonstrated the reduction of the pulmonary hypertension
to half of the systemic pressure values or less.
Conclusion: Surgical pulmonary embolectomy is an excellent option for
patients with significant pulmonary embolism and can be performed with
minimal mortality and morbidity. Even patients who present with cardiac arrest
and require preoperative CPR show very satisfying results. Immediate surgical
desobstruction favourably influences the pulmonary pressure and appears to
provide superior results compared to thrombolytic or catheter-based aspiration
or fragmentation treatment in these patients.

Results: The major new finding was that apparently healthy adolescents born
after ART displayed marked vascular dysfunction both in the systemic and the
pulmonary circulation. Figure 1 shows that FMD was roughly 30 percent smaller
(6.33 ± 1.75 vs. 8.74 ± 1.96%, p <0.001) and PWV significantly faster (8.5 ± 2.2
vs. 7.2 ± 1.2 m/s, p = 0.01) in children born after ART than in controls. Similarly,
pulmonary vascular function was also defective in children born after ART,
because the RV-RA pressure gradient was roughly 33 percent higher than in
controls (36 ± 14 vs. 27 ± 7 mm Hg, p = 0.01).
This vascular dysfunction was not related to more severe hypoxemia since
arterial oxygen saturation was comparable in the 2 groups (SaO2 89.3 ± 2.6 vs.
89.9 ± 3.3%).
Conclusions: These findings demonstrate for the very first time that ART has
long lasting effects on vascular function in humans that may predispose to
premature cardiovascular disease later in life.
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Persistent structural injury in skeletal muscle of patients
with statin-associated myopathy
M.G. Mohaupt, R.H. Karas, E.B. Babiychuk, K. Monastyrskaya,
H. Hoppeler, A. Draeger (Bern, CH; Boston, USA)
Background: Muscle pain and weakness are frequent complaints in patients
treated with HMG Co-A reductase inhibitors (statins). The extent to which this
reflects underlying muscle injury is unknown.
Methods and results: Biopsies were obtained from the vastus lateralis muscle
from 30 patients with clinically diagnosed statin-associated myopathy, 19 of
whom were on active statin therapy (group M+S), and 11 who had discontinued
statin therapy prior to the biopsy (group M-S; median duration of
discontinuation 12 weeks), and from 18 controls who never received statins and
had no muscle complaints. Muscles were classified as injured if >2% of muscle
fibers demonstrated damage as assessed on plastic-embedded, semi-thin
sections in the light microscope. No muscle injury was observed in the control
subjects. Significant muscle injury was observed in 10 of 19 patients in the M+S
group (p <0.001 vs control) and in 8 of 11 patients in the M-S group (p <0.001
vs control; p = NS vs M+S). Injury was characterized by vacuolization of the
T-tubules and detachment of myofibrils. The degree of damage was correlated
with the dose of statin administered, but not with circulating levels of creatine
phosphokinase (CPK).
Conclusions: The majority of patients with clinically diagnosed statinassociated myopathy had evidence of significant muscle injury, regardless of
whether they were currently receiving treatment or not. The structural
abnormalities were confined to the intracellular space and did not extend to the
sarcolemma. These findings support the idea that myopathy in statin-treated
patients may be reflective of structural muscle damage, and further, that lack of
elevation of circulating CPK levels does not rule out the presence of significant
structural muscle injury.
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Vascular dysfunction in apparently healthy adolescents
conceived by assisted reproductive technologies
S.F. Rimoldi, T. Stuber, J. Bloch, H. Duplain, M. Germond, C. Sartori,
U. Scherrer, Y. Allemann (Bern, Lausanne, CH)
Background: Environmental influences acting early in life may predispose
to premature cardiovascular disease in adulthood. Assisted reproductive
technologies (ART) involve manipulation of early embryos, and ART has been
shown to modulate the epigenome. The safety of ART for long term health is,
therefore, of utmost importance, but there is little information. This may be
related, at least in part, to the young age of the progeny, since clinically manifest
chronic disease may not yet have had time to develop. Hypoxia induces
exaggerated pulmonary hypertension and systemic vascular dysfunction in
persons displaying endothelial dysfunction. We hypothesized that high-altitude
exposure may facilitate the detection of vascular dysfunction in children born
after ART.
Methods: 20 healthy singletons born from ART (mean age 13 ± 1.8 y) and
25 age- and sex- and body weight-matched controls (13 ± 2.0 y) were exposed
to a hypoxic environment (Jungfraujoch, 3450 m). In the systemic circulation,
we assessed endothelial function by measuring brachial artery flow mediated
vasodilatation (FMD) and arterial stiffness by measuring pulse wave velocity
(PWV). Pulmonary vascular reactivity was assessed by echo-Doppler measurements of the systolic right ventricular (RV) to right atrial (RA) pressure gradient.
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Efficacy of two long-term intervention strategy to promote
long-term adherence to lifestyle changes and to reduce
cardiovascular events in patients with coronary artery disease
M. Vona, L. Chappuis, P. Londeix, M. Guette, V. Bourdin, A. Ruedli,
E. Berguet, I. Karapentias, A. Diemoz (Glion, CH)
Background: After an acute coronary event long-term adherence to lifestyle
changes and medical treatment is low: it is known that an incomplete adherence
is responsible of an increase number of cardiovascular events (CE)in the followup ( FU).
Aim: To determine, in a group of low-risk coronary patients (pts), the efficacy of
two different low-cost long- term strategy (12 months) using a prevention nurse
to:(1) achieve a better control of risk factors (RF), (2) a better compliance to
medical treatment (MTh) and to physical activity (PA) prescribed and, (3) to
verify the impact of adherence on CE after 12 and 24 month.
Methods: The study was conducted in an italian hospital (Aoste,Italy). 611 pts
(57 ± 9 y) 8 weeks after an acute coronary event, were randomised into
3 groups: usual care (G1,214 pts); phone FU group (G2,193 pts), intensive longterm intervention group (G3,204 pts). The G2 pts were called every month by a
nurse to reinforce adherence to MTh and to check progress regarding lifestyle
changes; the G3 pts underwent, every 3 months, 2 hours of preventioneducation managed by nurse, consisted of 45 minutes of an individual moderate
aerobic exercise session and an 1-hour counselling session. After 1 year all pts
were evaluated for RF, MTh, PA and CE.The CE were re-evaluated again 1 year
later.
Results: 579 pts (95%) completed the FU: the LDL cholesterol was 125 ±
19 mg% in G1, 106 ± 16 mg % in G2 (p <0.01 vs G1) and 101 ± 22 mg % in G3
(p <0.01 vs G1 and G2); among the 364 pts smoking before the coronary event,
the % of smokers at Fu was: 38% in G1, 40% in G2, and 10% in G3 (p <0.01
vs G1 and G2). The complete adherence to Mth was 47% in G1, 66% in G2(p
<0.01 vs G1), and 91% in G3 (p <0.01 vs G1 and G2), while the adherence to
PA was 15% in G1,49% in G2 (p <0.01 vs G1) and 83% in G3 (p <0.01 vs G1
and G2).After 1 year no differences were observed in total and cardiovascular
mortality and myocardial infarction in the different groups. On the contrary the
number of the new hospitalisations for non-fatal CE (chest pain, angina, heart
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failure) was higher in G1 (26%)and G2(21%) than in G3 (14,2%) (p <0.01 vs G1
and G2).The results were confirmed after 2 years FU.
Conclusion: Both long-term low-cost strategies using nursing were effective
in increasing adherence to lifestyle changes, MTh and PA: a more direct and
intensive strategy had better efficacy and impact on non-fatal cardiovascular
events and re-hospitalisations.
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Paracetamol increases 24-hour blood pressure in patients
with stable coronary artery disease
I. Sudano, A.J. Flammer, D. Périat, F. Enseleit, M. Hermann, A. Hirt,
P. Kaiser, T.F. Lüscher, R. Corti, G. Noll, F. Ruschitzka (Zürich, CH)
Background and aim: Recent studies raised the question about cardiovascular
safety of selective cyclooxygenase (COX)-2 inhibitors and traditional nonsteroidal anti-inflammatory (NSAIDs) drugs, in patients with coronary artery
disease in particular. Physicians now frequently use paracetamol instead of
NSAIDs, despite its weaker analgesic effect, because this drug is considered to
be cardiovascular safe. However, data prospectively addressing cardiovascular
safety of paracetamol still are lacking.
The aim of this study was therefore to evaluate the impact of paracetamol on
24-hour ambulatory blood pressure monitoring (ABPM) and endothelial function.
Methods: 24 patients with coronary artery disease were included in this
randomized, double-blind, crossover study. Patients received paracetamol
(3x1gramm/d) for 2 weeks followed by placebo or vice versa on top of standard
cardiovascular therapy. Between the 2 treatment periods a 2-week washout
period was scheduled. At baseline and after each treatment period, endothelial
function, as assessed by flow-mediated dilation of the brachial artery and
ABPM were obtained.
Results: Treatment with paracetamol resulted in a significant increase of
systolic (from 120.1 ± 11.7 to 122.4 ± 12.3 mm Hg, p = 0.04) and diastolic (from
72.2 ± 7.4 to 74 ± 8.6 mm Hg, p = 0.05) BP, whereas there was no change after
placebo (SBP from 120.4 ± 11.7 to 120.1 ± 10.2; and DBP from 73.7 ± 7.6 to
72.7 ± 6.6 mm Hg, p = ns for both). There was no change in flow-mediated
and in nitroglycerin-induced vasodilation.
Conclusion: This study for the first time demonstrates that paracetamol
induces a significant increase in 24-hour blood pressure in patients with
coronary artery disease indicating that careful risk benefit analysis needs
to be undertaken for all antiinflammatory agents.
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“Sugar hearts” – lazier than non-diabetic hearts?
N. Ehl, M. Pfisterer, C. Duerring, J. Müller-Brand, M. Zellweger
(Basel, CH)
Background: Left ventricular ejection fraction (LVEF) is a most important
prognostic variable. Conflicting results exist about differences of LVEF in
diabetic and non-diabetic patients (pts). The aim of this study therefore was to
compare LVEF in a large cohort of patients with respect to diabetic status and
the extent of ischemia/scar.
Methods: Data of 2635 consecutive pts undergoing myocardial perfusion
SPECT (MPS) were evaluated. Pts underwent standard stress testing and
imaging protocols. MPS was interpreted using a 20 segment model with a
5-point-scale to define summed stress (SSS, overall abnormality of MPS), rest
(SRS) and difference score (SDS = SSS-SRS; extent of ischemia). LVEF was
measured by gated SPECT (QGS®), and then compared with respect to diabetic
status and SSS categories (SSS <4: normal, 4–8: mildly abnormal, 9–13: moderately abnormal, >13: severely abnormal).
Results: Of 2635 pts the data of 2400 pts was evaluated (of 233 pts LVEF
was not available, 2 had an unknown diabetic status). Of these 2400, 574 were
diabetic pts (23.9%); mean age was 64 ± 11y, 736 were female (30.7%) and
mean body mass index was 27.5 ± 4.7. Diabetic pts had a significantly lower
LVEF compared to non-diabetic pts (53 ± 13% and 55 ± 13%, respectively;
p = 0.001). The comparison of LVEF with respect to coronary artery disease
(CAD) extent is shown in table below. Diabetic pts had lower LVEF compared to
non-diabetic pts regardless of CAD extent. Of note, the extent of ischemia was
also similar when diabetic and non-diabetic pts were compared (median SDS
for both groups 2, p = 0.71). Diabetic pts and non-diabetic pts did not differ
significantly in the distribution of the SSS categories (p not significant for trend).
A subgroup analysis of pts with known diabetes therapy (n = 1688, 70.3%)
revealed that pts with insulin-dependent diabetes mellitus (DM) had a
significantly lower LVEF than pts with non-insulin-dependent DM and nondiabetic pts (51.5 ± 13.6%, 55.1 ± 12.9% and 56.1 ± 13.0%, respectively;
p <0.03); this held especially true for pts in the SSS >13 category.
Conclusion: Diabetic pts had a lower LVEF than their non-diabetic
counterparts. This difference could be demonstrated regardless of CAD extent
and may explain their generally worse survival compared to non-diabetic pts.
In addition, this finding points to several other discussed mechanisms which
may be responsible for lower LVEF in diabetic pts.
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Self-monitoring and self-management of anticoagulation
with the CoaguChek coagulation self-testing system in
the community: training and follow-up of 36 patients in private
practice
B. Schnetzler, S. Reverdin, D. Pilloud, N. Gavin, C. Frangos,
N. Azar Pey, F. Boehlen, P. De Moerloose (Genève, CH)
Background: The CoaguChek (S then XS) coagulation self-testing system
(Roche Diagnostics) is used worldwide, but its use in Switzerland is still limited.
It is a less invasive way to monitor the INR in patients on antivitamin K
derivatives. It allows for self-testing and, in combination with appropriate
training, self-monitoring of anticoagulation. We have developed since 2001 a
teaching program to further implement this technique in common ambulatory
practice.
Methods: Patients requiring long-term anticoagulation willing to use the
CoaguChek were assigned to a specific training program of 4 hours in 3
sessions. Specific knowledge was tested before and after training with the same
questionnaire. INR values and clinical events were then recorded on follow-up.
Patient satisfaction data was obtained with a specific questionnaire one year
after enrollment.
Results: 130 patients attended the teaching program so far. 73 1-yr
questionnaires were sent. 36 patients responded and were analyzed with a
cumulative follow-up of 256 months. Indications for anticoagulation were
multiple, including prosthetic heart valves. 82% performed self-management.
A mean of 3.3 INRs per month (SD 2) were performed. The proportion of INR
values within the strict target range (target ± 0.5) was 58.6% (SD 10.6). The
proportion within the extended range (target ± 0.7) was 73.9 (SD 12.9)
comparing favorably to published data. There were 7 minor hemorrhagic events
and 1 requiring hospitalization (INR 3). There were 2 thrombotic complications
(phlebitis INR 2.3 and cerebrovascular accident INR 3.5), 1 requiring
hospitalization. 100% of the patients reported easy handling, 76% decreased
stress associated with blood puncture, 92% decreased number of medical
visits. 100% were reassured with regard to complications and 94% when
travelling. Satisfaction with the training program reached 3.6 on a scale of 4.
Evaluation of specific knowledge before and after training on a scale of 14 was
9.1 and 12.8 respectively. When correlated to venous INR measured at the same
time, accuracy of the new CoaguChek XS device was excellent (regression line
1.02) and superior to the CoaguChek S (regression line 0.8).
Conclusion: CoaguChek use in a selected population of long term
anticoagulated patients is feasible, safe and associated with an increased
quality of life, self-confidence and a high percentage of INRs in the therapeutic
range. Use of the coaguChek XS further improves the accuracy of INR
measurements.
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Prevalence of sub-clinical atherosclerosis across age
and gender in western Switzerland
M. Depairon, I. Stauffer, M. Berthoud, R. Darioli (Lausanne, CH)
Atherosclerosis (ATS) is a focal and disseminated disease of arterial wall with
asymptomatic progression for many years until its first clinical manifestation
occurs, such as an acute coronary syndrome or a stroke. Since more than 60%
of victims of a first cardiovascular event (CVE) were stratified with a coronary
risk of less than 20%, clinicians should consider other tests to identify high risk
patients. Among them, B-mode carotid ultrasound was developed to predict
the risk of CVE beyond the traditional RF assessment alone. However,
epidemiological data on subclinical atherosclerosis are lacking.
The purpose of this prospective study was to evaluate the prevalence of
subclinical atherosclerosis on femoral and or carotid atherosclerosis across
age and gender among adults.
The study population included 1620 asymptomatic patients aged from 20–70 y
(mean ± SD = 48 ± 12 y), without established CVD, who were consecutively
referred from Western Switzerland for therapeutic advice. Cardiovascular risk
factors (CV-RF) were systematically screened for each subject, including
medical history, physical examination and clinical chemistry. B-mode ultrasound
was performed on carotid and femoral arteries by two investigators to detect
atherosclerotic plaques (defined as focal thickening of intima-media > = 1.2 mm).
The prevalence of ATS reached 61% in men and 48% in women, respectively
(p <0.001). Furthermore, there was a significant correlation with the number
of the traditional CV-RF (r = 0.31, p <0.001). However, no ATS was detected in
30% of patients with 03 CV-RF. As illustrated in the Table 1, there was an
increased prevalence of ATS across age in both genders (p <0.001). However,
in contrary to general belief, not all persons aged 050 y had ATS.
In conclusion, the results indicate that beyond the epidemiology of the
traditional CV-RF, more research should be performed on subclinical ATS
in order to improve the primary prevention of CVD.
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Granulocyte-colony stimulating factor (G-CSF) promotes
coronary collateral growth and myocardial microvascular function
in patients with coronary artery disease: a randomised,
double-blind, placebo-controlled study
S. Gloekler, P. Meier, R. Zbinden, T. Rutz, S.F. De Marchi,
A. Indermühle, R. Vogel, S. Windecker, C. Seiler (Bern, Zürich, CH)

Increased Toll-like receptor 4 positive monocytes in thrombi
from the site of coronary occlusion in acute coronary syndromes
C.A. Wyss, M. Neidhart, K. Yonekawa, L. Altwegg, F.R. Eberli, R. Corti,
M. Roffi, N. Kucher, T.F. Lüscher, S. Gay, W. Maier (Zürich, CH)

Introduction: Coronary artery disease (CAD) is one of the leading causes of
death in industrialized countries. About 1/5 to 1/3 of CAD patients are not
suitable for the traditional revascularization therapies. Therefore, alternative
strategies, like collateral growth promotion (arteriogenesis), are warranted.
Since the amount of collateral flow is directly related to survival, prognosis
of CAD may be improved by arteriogenesis. Monocytes play a pivotal role in
arteriogenesis. The purpose of the present study was to investigate the efficacy
and safety of G-CSF as a monocyte-stimulating factor with regard to collateral
growth.
Methods: 52 patients (age 63 ± 10 years) with CAD were prospectively included
in the study, and they received G-CSF (5 micrograms/kg per day, s.c.) or
placebo during 14 days. The study protocol comprised invasive measurement
of functional collateral flow and fractional flow reserve (FFR) at baseline and
follow-up. Collateral Flow Index (CFI) was determined during balloon occlusion
by a pressure guide wire distal to the balloon-occluded artery, and was
calculated as: (Poccl-CVP)/(Pao-CVP); Poccl = mean coronary occlusive
pressure; Pao = mean aortic pressure; CVP = central venous pressure. Of the
26 G-CSF patients, 3 aborted the study prematurely because of side effects,
and 1 due to a short episode of angina pectoris. Intention-to-treat-analysis.
Results: CFI changed from 0.116 ± 0.08 to 0.164 ± 0.09 in the G-CSF group
(p = 0.0000012), and from 0.152 ± 0.08 to 0.132 ± 0.07 (p = 0.02) in the placebo
group (figure). FFR changed from 0.84 ± 0.11 to 0.86 ± 0.10 in the verum group
(p = 0.03), and from 0.87 ± 0.11 to 0.84 ± 0.12 (p = ns) in the placebo group. In
the intracoronary and external ECG, G-CSF patients had less signs of
myocardial ischemia during coronary occlusion in comparison to placebo
patients after therapy (p = 0.0002 and 0.007). Angina pectoris during coronary
occlusion was also reduced in G-CSF patients after therapy (p = 0.009).
Conclusion: This study shows for the first time that G-CSF is both efficient and
safe for the promotion of coronary collateral growth in patients with CAD.

Introduction: Inflammation plays a key role in coronary artery disease.
Activated blood-borne inflammatory and immune cells promote the release
of a variety of cytokines, proteases, coagulation factors, radicals and vasoactive
molecules, finally leading to coronary plaque inflammation, rupture, and
thrombosis. Toll-like receptors (TLR) play a major role in pathogen recognition
and initiation of inflammatory and immune responses by activating an
intracellular signal cascade. We measured TLR expression on leucocytes from
coronary thrombi , from peripheral blood (PBL) of the same acute coronary
syndromes (ACS) patients, and from healthy controls.
Methods: Twenty-three intracoronary thrombi – collected by aspiration during
primary percutaneous coronary intervention in ACS – were mechanically
disrupted, treated with Actilyse for 12 hours in RPMI + 10% FCS. PBL from the
same patients and from age-matched healthy controls (n = 10) were treated in
the same manner. CD14+ and CD66b+ cells were stained for TLR-2, -3, -9 and
-4 and analysed by flow cytometry. We defined TLR expression as the number
of TLR positive leukocytes divided by the total leukocyte count times 100.
Results: TLR-4 expression on leukocytes from thrombi was more pronounced
(43%; 95%-CI 34–51%) than in leukocytes from from PBL (24%; 95%-CI
19–28%; p <0.001). Similarly, TLR-2 was larger (31%; 95%-CI 22–40%) on
leucocytes from thrombi than on leucocytes from PBL (19%; 95%-CI 14–24%;
p <0.01, see figure 1).
Markedly increased TLR-4 mean fluorescence intensity (mfi) (77 mfi units;
95%-CI 69–83 mfi units) was noted on CD14+ monocytes from the thrombus
compared to TLR-4 mfi on monocytes from PBL (64 mfi units; 95%-CI 60–69
mfi units, p <0.01). TLR-4 mfi on monocytes from the controls was the
lowest (45 mfi units; 95%-CI 41–49 mfi units, p <0.01, see figure 2). No such
differences could be documented for TLR-2 mfi on monocytes.
Conclusion: There is a high density of TLR-4+ monocytes in thrombi from the
coronary culprit lesion as compared to PBL samples from patients with ACS or
healthy controls. Thus, activation of the innate immunity through TLR-4 may
play an important role in the pathogenesis of ACS.
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CYP4A11 polymorphism correlates with coronary endothelial
dysfunction in patients with CAD – The ENCORE trials
M. Hermann, J.P. Hellermann, K. Quitzau, M.M. Hoffmann,
T. Gasser, T. Münzel, T. Meinertz, I. Fleming, T.F. Lüscher
(Zürich, CH; Freiburg, Mainz, Hamburg, Frankfurt am Main, D)
Background: Several genetic polymorphisms have been linked to
cardiovascular risk factors as well as coronary heart disease phenotypes.
Cytochrome P450 (CYP)is expressed in the human endothelium and
metabolizes arachidonic acid into vasoactive epoxyeicosatrienoic and
20-hydroxyeicosatetraenoic acids. Impaired vascular function and endothelial
dysfunction in articular is an important feature of atherosclerosis. Thus, we
investigated the impact of several CYP polymorphisms on coronary endothelial
function in patients with coronary artery disease (CAD).
Methods and results: We determined CYP 4A11 F434S, CYP2C9 I359L,
CYP2C9 G144C, CYP2J2 N404Y and CYP2J2 promotor -50G >T
polymorphisms in 734 patients with CAD undergoing percutaneous coronary
intervention. In addition, several other genes involved in vasomotion, oxidative
stress, inflammation, coagulation and lipid metabolism were investigated.
Acetylcholine (10-6–10-4 M) was infused in a coronary segment without
angiographically significant CAD and the coronary artery vasomotor response
was measured by quantitative angiography. Patients with substitution of
phenylalanine 434 by serine (434SS, n = 15, 2.04%) in CYP 4A11 F434
demonstrated significantly augmented endothelium-dependent vasoconstriction
compared to patients with the 434FS (n = 193, 26.29%) and 434FF genotype
(n = 526, 71.66%). In addition, patients with the 434SS genotype had higher
systolic blood pressure levels (p = 0.039) compared to the two other groups.
CYP 2C9 Arg144Cys, CYP 2C9 I359L and CYP 2J2 -50G >T did not show any
correlation with coronary vasoconstriction, hypertension, diabetes mellitus,
blood pressure or cholesterol.
Conclusion: In patients with established and stable coronary artery disease
the 434SS variant of CYP 4A11 F434 is associated with pronounced coronary
vasoconstriction independently of concomitant higher blood pressure levels.

Figure 1

Figure 2

124

How many patients really qualify for DES in an everyday
stenting practice?
F. Nietlispach, C. Kaiser, G. Leibundgut, H. Pedersen, M. Handke,
H.P. Brunner-La Rocca, M. Pfisterer (Basel, CH)
Background: After the introduction of drug-eluting stents (DES), DES use in
Switzerland reached almost 100%. Due to recognition of a possible increase
in late stent thrombosis, DES use declined worldwide, for instance to 15% in
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Sweden. This reflects a major uncertainty as to who should or should not be
treated with DES. Therefore, we performed a prospective study to assess,
how many patients really qualify for DES in an everyday practice.
Methods: Between March and September 2007, 540 consecutive patients
treated with percutaneous coronary intervention (PCI) and stenting were
prospectively analyzed. Reasons for not implanting a drug-eluting stent („no
DES“) were planned non-cardiac surgery <1year, increased bleeding
risk/anticoagulation or no compliance. Reasons for implanting a DES (“DES
yes”) were high risk patients as defined in the BASKET-LATE Trial (small vessels,
bypass grafts, as well as in-stent-restenosis). The remaining patients in whom
solid data for or against DES is missing were defined as “DES?”.
Results: Of the 540 consecutive patients, 153 (28%) had a clear indication
for DES (“DES yes”: 14% small vessels, 10% in-stent-restenosis, 4% bypass
grafts). In contrast, 70 patients (13%) had a contraindication for DES use (“no
DES”: 4% planned surgery, 6% increased bleeding risk, 3% no compliance),
whereas the benefit of DES use was deemed to be still uncertain in 317 patients
(59% “DES?”: 2% left main stem, 2% cardiogenic shock, 55% large (>3.0 mm)
native vessels).
Conclusions: In a contemporary stenting practice, 13% will not receive a DES
for contraindications, where as for at least 28% high risk patients there is good
evidence for DES use. For the remaining 59% patients, the long-term riskbenefit ratio of DES remains controversial; they are currently studied
prospectively in the multicenter BASKET-PROVE trial (except for left main stem
disease), which randomizes patients in need of large (>3,0 mm) vessel stenting
to a first generation vs a second generation DES vs a cobald-chromium bare
metal stent.
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Age-related differences in the use of guideline-recommended
medical and interventional therapies for acute coronary
syndromes: a cohort study
A.W. Schoenenberger, D. Radovanovic, J-C. Stauffer, S. Windecker,
P. Urban, F.R. Eberli, A.E. Stuck, F. Gutzwiller, P. Erne (Bern, Zürich,
Lausanne, Genève, Luzern, CH)
Introduction: Recent guidelines for patients with acute coronary syndromes
(ACS) recommend early medical and interventional therapies for older patients.
We therefore compared the use of guideline-recommended medical and
interventional therapies in older vs. younger patients with ACS.
Methods: In this prospective cohort study, 11932 patients with ACS were
enrolled between March 1, 2001, and June 30, 2006 in 55 hospitals in
Switzerland. ACS definition included ST-segment elevation myocardial infarction
(STEMI), non-ST-segment elevation myocardial infarction (NSTEMI), and
unstable angina (UA). We measured the use of medical and interventional
therapies determined after exclusion of patients with contraindications and
after adjustment for comorbidities. Multivariate logistic regression models
were used to calculate odds ratios (OR) per year increase in age.
Results: Elderly patients were less likely to receive acetylsalicylic acid (OR,
0.976 [95% CI, 0.969–0.980]) or beta-blockers (OR, 0.985 [95% CI,
0.981–0.989]). No age-dependent difference was found for heparin use. Elderly
patients with STEMI received less percutaneous coronary interventions (PCI)
or thrombolysis (OR, 0.955 [95% CI, 0.949–0.961]). Elderly patients with
NSTEMI/UA less often underwent PCI (OR, 0.943 [95% CI, 0.937–0.949]).
Conclusion: Elderly patients across the whole spectrum of ACS were less likely
to receive guideline-recommended therapies even after adequate adjustment
for comorbidities. Prognosis of elderly patients with ACS may be improved by
increasing adherence to guideline-recommended medical and interventional
therapies.
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Stem cells transplantation after acute myocardial infarction:
results of a long-term follow-up after autologous bone marrowderived progenitor cells intracoronary infusion
M. Torretta, M. Rossi, G. Soldati, M. Gola, G. Astori, G.B. Pedrazzini,
E. Pasotti, F.F. Faletra, C. Conca, L. Ceriani, A. Auricchio, T. Moccetti
(Lugano, CH)
Introduction: Stem cells Transplantation in Ischemic Myocardium (STIM) is the
first Swiss feasibility prospectic study of intracoronary infusion of autologous
bone marrow-derived progenitor cells (BMDPC) into infarct related vessel
in patients with anterior ST elevation acute myocardial infarction (AMI).
A permanent follow-up program is ongoing; 19 patients completed controls
at 24 months, first 6 patients already crossed the 36 months term.
Methods: BMDPC were obtained by density gradient centrifugation. Whole
nucleated cells isolated by Ficoll gradient centrifugation were counted, resuspended in 10 ml 5% human albumine and their vitality assessed. Purified
BMDPC were available for coronary artery infusion within 4 hours from bone
marrow aspirate to preserve their vitality. Infusion was performed in average
2.7 days after primary angioplasty on left anterior descending coronary artery in
23 patients (18 males, 5 females, mean age 55 ± 10 years) with anterior AMI and
left ventricle ejection fraction (LVEF) <50%. Echocardiography was performed
at day 0, 21, at 4 and 12 months, then every 12 months along with clinical
examination. Single photon emission computed tomography at rest was done
at 8 days and at 4 months. Low – dose dobutamine echocardiography was
performed at 4 months.
Results: baseline LVEF was 41.47 ± 6.94%; at 4 months 47 ± 10.32%; at
12 months 50.63 ± 12.49%, in 19 patients at 24 month 50.05 ± 11.66%; left
ventricle volumes were 118 ± 31.49 ml at baseline; 120 ± 32.79 ml at 4 months;
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121 ± 35.81 ml at 12 months; 119.44 ± 35.40 ml at 24 months. Baseline
scintigraphic ejection fraction was 40.30 ± 11.76%; at 4 months 49 ± 11.9%;
baseline % extent was 30.91 ± 13.79%; at 4 months 19.09 ± 13.78%. During
follow up a patient died after 4 months for end-stage heart failure; another
patient who refused defibrillator implantation had a sudden cardiac death at
24 months. One patient had a non ST-elevation myocardial infarction with instent restenosis on left anterior descending coronary artery after 31 months.
Stent implantation on different coronary artery was needed in 2 patients, at
9 months (elective procedure) and at 24 months for AMI.
Conclusions: in STIM patients BMDPC transplantation after anterior AMI with
reduced LVEF is safe after 36 months. Although a feasibility trial with a reduced
number of patients, there is a positive trend in LVEF increase and left ventricle
volumes after 36 months in a long term follow up program.
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Clinical features, aetiology and outcome of foetal
cardiomyopathies
R. Weber, P. Kantor, D. Chitayat, E.T. Jaeggi
(Zürich, CH; Toronto, CAN)
Background: Cardiomyopathies (CM) account for a small but clinically
relevant portion of prenatally diagnosed cardiac abnormalities. Consequently,
information on the disease spectrum and outcome is scarce.
Objectives: To determine disease patterns, mechanisms, hemodynamic
findings, and outcome of fetal CM.
Methods: Review of all cases presenting with suspected myocardial disease
at our centre since 2000. Excluded were subjects with major structural heart
disease and with reversible causes of CM (twin-twin syndrome; maternal
diabetes; high output state). Echocardiograms, reviewed by two independent
observers, and if available autopsies were used for classification into dilated
(DCM), hypertrophic (HCM) or restrictive (RCM) CM and to assess myocardial
function. The value of different markers in predicting adverse outcome was
tested.
Results: 44 of 8309 pregnancy referrals were affected.
DCM was diagnosed in 19 cases, including 4 with chromosomal lesions
(6p; 15q; 13,1p), 8 with various metabolic/genetic disorders (1 Hurler; 1 TorielloCarey; 1 CDG; 2 hemochromatosis; 2 non-compaction, 1 calcification) and
7 idiopathic cases. HCM was diagnosed in 16 cases, including 8 cases with
metabolic/genetic disorders (2 Noonan; 3 alpha-thalassemia, 2 hypertrophic
and non-compacted, 1 with Dandy Walker anomaly) and 8 idiopathic cases.
Nine cases had RCM: 4 related to maternal anti-Ro antibodies; 1 atrial
myocardial degeneration; 1 with non compaction and 3 idiopathic cases. Five
(11%) pregnancies were terminated, 17 (39%) cases died in-utero and 5 died
as neonates. Spontaneous intrauterine demise was predicted by the presence
of fetal hydrops (8/11 cases vs. 8/28 cases without hydrops; p <0.02) and by
a short AV valve Doppler inflow/cardiac cycle length duration at the initial fetal
echocardiogram (0.36 ± 0.04 vs. 0.42 ± 0.08, p <0.02). At a median follow-up
of 244 (0.2-2207) days only 12 (27%) are still alive (5 DCM; 3 HCM; 4 RCM),
including 3 cases requiring heart or bone marrow transplantation. The outcome
was comparably poor among DCM and HCM (5/19 vs 3/16) and better for RCM
(4/9).
Conclusions: Fetal CM has a wide spectrum of predominantly lethal etiologies.
Intrauterine demise, affecting almost 50% (17/39) of ongoing pregnancies with
fetal CM, is predicted by the presence of fetal hydrops and by a significantly
shortened AV inflow duration at the initial echocardiogram, compatible with
severely impaired ventricular filling.
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Haemodynamic profile and oxygenation changes after oral
sildenafil for pulmonary hypertension in children
C. Doell, A. Dodge-Khatami, M. Fasnacht, V. Bernet-Buettiger,
B. Frey, R. Prêtre, O. Baenziger (Zürich, CH)
Background: The immediate effects of oral sildenafil on hemodynamics and
oxygenation are poorly studied and were analyzed retrospectively in our tertiary
referral centre.
Patients and methods: Between 2003 and 2006, 32 patients (median age
5 months; range 7 days–16.5 years) with pulmonary hypertension received
35 courses of oral sildenafil. Heart rate, systolic, mean and diastolic blood
pressures, central venous pressure, pulmonary artery pressure, transcutaneous
oxygenation saturation, ventilator settings, PaO2 and FiO2 were studied from
immediately before to 48 hours. Each patient was allocated to two main groups.
1) according to underlying disease: surgical (SURG; sildenafil after
cardiopulmonary bypass surgery; 21 courses), congenital heart disease (CHD;
sildenafil not concomitant to surgery; 8 courses), lung-disease (LD; 6 courses).
2) according to ventilatory support: inhaled nitric oxide (iNO; 15 courses),
conventional ventilation without iNO (CV; 7 courses) and spontaneous breathing
(SB; 12 courses).
Results: HR decreased in the SURG-group from 142/min to 133/min (p = 0.004)
and in the iNO-group from 142/min to 134/min (p = 0.040). SBP decreased from
78 mm Hg to 69 mm Hg in the iNO-group (p = 0.009). MAP decreased in the
SB-group from 69 mm Hg to 57 mm Hg (p = 0.023). PAP decreased from 34 mm
Hg to 27 mm Hg (p = 0.006). TcSat decreased in the SB-group from 89% to
85% (p = 0.049). FiO2 decreased in the iNO group from 0.7 to 0.5 (p = 0.001).
Conclusions: Oral Sildenafil can lead to a decrease in heart rate, blood
pressure, PAP and oxygen saturation. The changes in hemodynamics and
oxygenation mandate caution when therapy is initiated. Upon therapy initiation,
side effects should be monitored and compensated for in an intensive care unit.

Kardiovaskuläre Medizin 2008;11(5): Suppl 16

Freie Mitteilungen 13: Echo, congenital heart disease

129

131

Atrial fibrillation doubles mortality in adults with congenital
heart disease: a population-based study from 1983 to 2005
J. Bouchardy, J. Therrien, L. Pilote, R. Ionescu-Ittu, G. Martucci,
A.J. Marelli (Montreal, CAN)

Absolute myocardial perfusion in the transplanted heart: a new
method for the non-invasive detection of chronic rejection
T. Rutz, S.F. De Marchi, S. Gloekler, S. Cook, P. Eshtehardi, R. Vogel,
A. Indermühle, P. Mohacsi, S. Windecker, C. Seiler (Bern, CH)

Background: Although ventricular arrhythmias have been extensively studied in
adults with congenital heart disease (ACHD), data examining the impact of atrial
arrhythmias (AA) on outcomes of ACHD patients are lacking. Our objectives
were to determine prevalence of AA in an ACHD population and to compare
mortality and hospitalization rates in those with and without AA.
Methods: The study population consisted of all patients >18 years in year 2005.
A congenital heart disease diagnosis was assigned to each patient using ICD-9
diagnostic codes in administrative databases of Quebec from 1983 to 2005.
Patients with AA are those diagnosed with an ICD-9 code for atrial fibrillation or
intra-atrial-reentry-tachycardia over the 18 years study period. Prevalence of AA
was measured in year 2005 as AA cases per 1,000 ACHD patients as well as in
lesion and age-specific groups. We report the crude rates for mortality
(deaths/1,000 population) and hospitalization (hospitalization days / 1000
person-days) in year 2005 in those with and without AA and the corresponding
rate ratios (RR) after direct standardization for age group and CHD severity.
Results: In a population of 38,428 ACHD patients, 5,812 (150/1,000 ACHD
population) had AA. Prevalence of AA varied from 49/1,000 in patients with
ventricular septal defect to 274/1,000 in those with transposition of the great
arteries, and from 28/1000 in age group 18–35 years to 394/1,000 in those aged
>65 years. Crude mortality rate was 55 /1,000 in the AA group versus 9/1,000
in the non AA, corresponding to a standardized RR of 2.14 (95% confidence
interval 1.81–2.52). Crude hospitalization rate was 5.06 days /1,000 persondays in the AA group versus 0.81 /1,000 in the non AA population,
corresponding to a standardized RR of 3.16 (95% confidence interval
3.06–3.26).
Conclusion: In this large ACHD population study, 15% of patients had AA. The
presence of atrial arrhythmias in ACHD patients triples hospitalization rates and
doubles mortality.

Background: Chronic transplant rejection (CR), i.e. transplant vasculopathy,
determines the long-term prognosis after cardiac transplantation and is
responsible for more than one third of late deaths. Currently, yearly coronary
angiography is performed to determine the degree of CR. However, this carries
a risk of complications, and is not able to determine the diffuse process of CR
affecting also the microcirculation. Therefore, a reliable non-invasive method is
needed to detect CR. This study evaluates the ability of quantitative myocardial
contrast echocardiography (MCE) to identify CR. It was hypothesized that CR
is detected using a reduced relative myocardial blood volume (rBV) with an
unchanged blood volume exchange frequency (b); the product of rBV and b
divided by myocardial density is equal to blood flow in ml/min/g.
Methods: 17 patients underwent coronary angiography, intravascular
ultrasound (IVUS) and simultaneous MCE. An intima diameter of = >0.5 mm
obtained by IVUS was defined as CR. rBV and b were obtained by MCE.
Results: Mean time after transplantation was 5.5 ± 3.4 years (range 1 to 12
years). CR as detected by IVUS was present in 13 of 17 patients. rBV correlated
significantly and inversely with the plaque diameter as obtained by IVUS: Plaque
diameter = 0.218–0.035 rBV, p = 0.039, r = 0.521. b did not show a relationship
to the plaque diameter. An intima thickness of = >1 mm could be detected using
an rBV threshold of = <0.20 with a sensitivity of 71% and a specificity of 78%.
Conclusions: The ability of MCE to obtain myocardial vascular density (rBV)
appears to provide a new method for the non-invasive detection of CR by
reflecting transplant vasculopathy at the microcirculatory level.
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Absolute myocardial perfusion measurement by contrast
echocardiography in repaired cyanotic congenital heart disease
T. Rutz, S.F. De Marchi, M. Schwerzmann, R. Vogel, A. Indermühle,
C. Seiler (Bern, CH)
Background: In patients with d-transposition of the great arteries (d-TGA) and
an atrial switch procedure and with repaired tetralogy of Fallot (F) with residual
pulmonary regurgitation, pressure- and/or volume-overload hypertrophy of the
right ventricle (RV) develops, often followed by RV systolic dysfunction. It has
been hypothesized that blood supply to the hypertrophied RV myocardium is
insufficient. The present study investigates whether RV myocardial perfusion
is reduced in patients with corrected d-TGA and F.
Methods: Three different groups of individuals were examined by quantitative
myocardial contrast echocardiography: 22 patients with d-TGA, 18 patients with
F, and 22 healthy control individuals (C). Absolute myocardial blood flow (MBF,
ml/min/g) and relative myocardial blood volume (rBV) at rest and during
adenosine-induced hyperaemia were determined in the mid-septal region and
RV free wall from the parasternal long axis view. The ratio of hyperaemic to rest
MBF yielded myocardial blood flow reserve (MBFR). As a parameter of systolic
RV function, lateral tricuspid annular motion velocity by Doppler tissue imaging
(RVDTI) was determined.
Results: There were no differences in age or gender between the groups. RV
hypertrophy was present in all patients with d-TGA or F. Hyperaemic MBF was
significantly reduced in RV regions (d-TGA and F) compared to the septal region
in C (figure 1): MBF (ml/min/g): 3.44 ± 1.64 (C), 1.67 ± 0.90 (d-TGA), 2.02 ± 1.11
(F), p <0.001 C to d-TGA and F. Hyperaemic rBV almost significantly differed
between all groups measured in the same regions: rBV (ml/ml): 0.178 ± 0.07 (C),
0.127 ± 0.022 (d-TGA), 0.163 ± 0.083 (F), p = 0.078. RVDTI correlated
significantly with septal MBFR and RV MBF: Septal MBFR = 1.68 + 0.26 RVDTI,
r = 0.32, p = 0.022; RV hyperaemic MBF = 0.48+1.64 RVDTI, r = 0.409, p =
0.041.
Conclusions: Hyperaemic RV MBF is reduced in d-TGA and F when compared
with C. Systolic RV dysfunction in patients with d-TGA and F shows a direct
association to septal MBFR and RV MBF. A reduced microvascular density, as
reflected by an impaired rBV, might be responsible for this observation.

Figure 1
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Prevalence and outcome of pulmonary hypertension
associated with congenital heart disease in adults
with and without chromosomal trisomy
K. Wustmann, A. Kadner, J-P. Pfammatter, M. Schwerzmann
(Bern, CH)
Introduction: Pulmonary hypertension (PH) is a common cause of morbidity
and mortality in adult congenital heart disease (CHD), particularly in patients
(pts) with uncorrected defects. In the past, children with CHD and trisomy
21 (T21) might have not been considered for surgery, be it because of parental
reluctance, concerns regarding the overall life expectancy or other reasons.
Therefore, adult T21 pts may have more likely PH associated with CHD. We
tested this hypothesis by assessing the prevalence of PH in adult CHD pts with
and without T21 and compared their respective surgical histories, therapies and
outcome.
Methods: Adults consulting our CHD Program between 01/06 and 12/07 were
reviewed (n = 418). PH was defined as pulmonary artery systolic pressure
>40 mm Hg on echocardiography. Eisenmenger syndrome (ES) refers to
irreversible pulmonary vascular disease due to CHD with shunt reversal.
Results: PH was present in 37 (9%) pts of whom 15 (4%) had ES. Pts with PH
were older at the time of follow-up (40 ± 15 vs. 34 ± 14 yrs, p = 0.03). Fourteen
(3%) pts had T21. The prevalence of PH was 10/14 (71%) and 27/404 (7%) in
pts with and without T21 (p <0.001), and ES was present in 7/14 (50%) and
8/404 (2%) of pts, respectively (p <0.001). Previous surgery was done in 33%
and 59% of pts (p = 0.01). In PH patients, age, pulmonary artery systolic
pressure, systemic saturation and NYHA functional class did not depend on
presence or absence of chromosomal trisomy. Therapy for PH differed in as
much between pts with and without T21 as 20% vs. 4% could be referred for
further shunt closure (p = 0.10). Pulmonary vasodilator therapy was used in
40% vs. 44% of pts, respectively. Pts with T21 were less likely on oral
anticoagulation (20% vs. 56%, p = 0.06) and less likely on vasodilator
combination therapy (0% vs. 19%, p = 0.14). Two (14%) pts with T21 (both
with ES) died during the observational period vs. 5 (1%) of patients without
T21 (p = 0.02). Of the 7 non-survivors, 3 had ES, 2 had cyanotic heart disease
and 2 severe right heart failure after previous surgery. Kaplan-Meier curves
showed overall reduced survival for pts with PH (p = 0.02) and for pts with
T21 (p <0.001).
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Conclusions: The adult T21 patient with CHD had less frequently surgery in
infancy and is more likely to have shunt-induced PH, especially ES. Survival is
reduced in pts with T21, most likely due to the development of PH. The effects
of pulmonary vasodilator therapy on the clinical course in T21 pts should be
studied.
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Risk factors for reoperation after relief of congenital
subaortic stenosis
A. Dodge-Khatami, M. Schmid, V. Rousson, M. Fasnacht, C. Doell,
U. Bauersfeld, R. Prêtre (Zürich, CH)
Background: Congenital subaortic stenosis entails a lesion spectrum, ranging
from an isolated obstructive membrane, to diffuse tunnel narrowing of the left
outflow associated with complex cardiac defects. We review our experience
with this anomaly, and analyse risk factors leading to restenosis requiring
reoperation.
Methods: From 1994–2006, 58 children (median age 4.3 years, range 7 days–
13.7 years) underwent primary relief of subaortic stenosis. Patients were divided
into simple lesions (n = 43), or complex ones (n = 15) when associated with
other major cardiac defects. Age, pre-operative gradient over the left outflow,
associated aortic or mitral valve insufficiency, chromosomal anomalies, arteria
lusoria, and operative technique (membrane resection (22) vs. associated
myectomy (34) vs. Konno (2)) were analyzed as risk factors for reoperation
(Kaplan-Meier, Cox regression).
Results: There was no operative mortality. Median follow-up spanned 2.7 years
(range 0.1–10), with one late death at 4 months. Reoperation was required for
recurrent stenosis in 11 patients (19%) at 2.6 years (range 0.3–7.5) after initial
surgery. Two patients needed a second reoperation. Risk factors for reoperation,
achieved without mortality, included complex defects (hazard ratio 6.7,
p = 0.003), younger age (hazard ratio 0.7 per year, p = 0.012), and the presence
of an arteria lusoria (hazard ratio 5.7, p = 0.014).
Conclusions: Surgical relief of congenital subaortic stenosis, even with
complex associated heart defects, yields excellent results. Reoperation is not
infrequent, and should be anticipated with younger age at operation, associated
complex defects, and an arteria lusoria. Systematic myectomy concomitant
to membrane resection does not provide enhanced freedom from reoperation,
and should be performed according to anatomic findings.
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Natural history of apical hypertrophic cardiomyopathy:
outcome not as benign as previously expected
C.H. Attenhofer Jost, K.W. Klarich, J. Binder, S.R. Ommen,
H.M. Connolly, K.R. Bailey, H.V. Schaff, A.J. Tajik
(Zürich, CH; Rochester, Scottsdale, USA)
Background: Apical hypertrophic cardiomyopathy (AHCM) is usually considered a “benign” form of HCM in Asian and non-Asian patients (pt). However,
the data on outcome of pt with AHCM are limited. The purpose of this study
was to determine the natural history of pt with AHCM followed at a tertiary
referral center in North America.
Methods: Between July 1976 and September 30, 2006, 210 pt with the
diagnosis of AHCM were seen at Mayo Clinic. The last echocardiographic exam
of all pt was reviewed and 17 pt excluded with other diagnosis (fibroelastosis,
noncompaction, pheochromocytoma, restrictive cardiomyopathy, or other heart
disease) leaving 193 pt in the study cohort.
Results: Mean age at diagnosis was 56 (17) years; mean age at first
presentation at our center was 58 (17) years. Symptoms included chest pain
69 pt (36%), and exertional dyspnea NYHA II in 97 pt (50%). A family history
of either HCM and/or sudden cardiac death was reported by 36 pt (19%).
Coronary artery disease was proven in 40 patients (21%). Median follow up was
83 months (1–349). During that time 55 patients died at a mean age of 73 years:
54 pt died due to cardiac cause (8 pt), noncardiac deaths (25 pt), and unknown
cause (in 22 pt) and 1 pt had a heart transplant. Kaplan-Meier survival analysis
was used to examine survival from all causes of death since first presentation.
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Observed survival in patients with AHCM was significantly less than expected
in an age- and gender matched Minnesota white population (p = 0.009). The
observed survival at 5, 10 and 15 years was 85%, 67%, and 39% respectively,
while the expected survival for these time points was 92%, 78%, and 58%. The
annualized rate of cardiac or sudden death was 0.5%, total mortality was 3.6%
per year. Significant multivariate predictors of survival include a female gender
(survival curve in women see Figure 1), higher age at first visit, chronic atrial
fibrillation and previous stroke.
Conclusions: AHCM in this predominantly North American patient population
is associated with an increased mortality especially in women. Patients with
AHCM need careful and regular cardiologic evaluation for arrhythmias, and
symptoms of heart failure, as the disease is less benign than previously
suspected.

Figure 1
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Cryopreserved amniotic fluid-derived cells as autologous
stem cell source for heart valve tissue engineering
D. Schmidt, J. Achermann, B. Odermatt, M. Genoni, G. Zünd,
S. Hoerstrup (Zürich, CH)
Background: Fetal stem cells are a promising cell source for heart valve tissue
engineering. Particularly, amniotic fluid-derived cells have been demonstrated to
lead to autologous fetal-like heart valve tissues in vitro for pediatric application.
In order to expand the versatility of these cells also for juvenile or adult
application, here, cryopreserved amniotic fluid-derived cells were investigated
as a potential life-long available cell source for heart valve tissue engineering.
Methods: Human amniotic fluid-derived cells were isolated using CD133
magnetic beads, differentiated and analyzed. After expansion, a part of the cells
was cryopreserved. After 4 months, cells were re-cultured, phenotyped with
respect to stem cell characteristics using flowcytometry and
immunohistochemistry and compared to non-cryopreserved counterparts.
Moreover, the stem cell potential was investigated in differentiation assays.
The usability of cryopreserved amniotic fluid-derived cells for heart valve tissue
engineering was assessed by generating heart valve leaflets in vitro.
Results: After cryopreservation, amniotic fluid-derived CD133- and CD133+
cells kept their stem cell-like phenotype expressing CD90, CD105 and CD44,
respectively. This staining pattern was comparable to their non-cryopreserved
counterparts. Moreover, CD133- cells demonstrated differentiation potential into
osteoblast-like and adipocyte-like cells. CD133+ cells showed characteristics of
endothelial-like cells by eNOS, CD141, partly CD31 and beginning vWF
expression. When used for the fabrication of heart valve leaflets, cryopreserved
CD133- cells produced extracellular matrix elements comparable to their noncryopreserved counterparts. Moreover, resulting tissues demonstrated a cellular
layered tissue formation covered by functional endothelia. Mechanical
properties were similar to tissues fabricated from non-cryopreserved cells.
Conclusions: These data suggest that using cell bank technology fetal amniotic
fluid-derived stem cells might be a life-long available autologous cell source
for heart valve tissue engineering also for adult application.
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Procedural outcome of elderly patients undergoing
retrograde percutaneous aortic valve replacement
P. Wenaweser, G. Hellige, F.S. Eckstein, B. Eberle, S. Jakob,
C. Zobrist, T.P. Carrel, B. Meier, S. Windecker (Bern, CH)
Background: Percutaneous aortic valve replacement (PAVR) has emerged as
alternative treatment option for severe, symptomatic aortic valvular stenosis
in selected high-risk patients. We assessed the procedural outcome of consecutive
patients undergoing PAVR with the CoreValve Revalving™ System and the EdwardsSapien™ valve at our institution.
Methods and results: A total of 18 elderly patients (mean age: 85 ± 5, 56% female)
presenting with symptomatic (mean NYHA class: 2.7 ± 1.0), severe (aortic valve area:
0.6 ± 0.19 cm2) aortic stenosis at high-risk for surgical valve replacement (logistic
EuroSCORE: 28 ± 16%, STS score 12 ± 8) underwent PAVR using the CoreValve
Revalving™ System or the Edwards-SAPIEN™ valve between August and December
2007. Pre-procedural evaluation revealed significant coronary artery disease in 67%,
a mean left ventricular ejection fraction of 51 ± 19%, systolic pulmonary hypertension
>60 mm Hg in 33%, previous cardiac surgery in 22%, peripheral arteriopathy in 44%,
a critical preoperative state in 11%, and renal failure (creatinine >200 µmol/l) in 11%.
Valve implantation was performed under local anesthesia in combination with
a mild systemic sedative/analgesic treatment in 56% and under general anesthesia
in 44%. A pure percutaneous intervention using a closure device (Prostar®) was
performed in 83%, whereas in 17% a surgical cutdown was done. Total procedure
and fluoroscopy time was 138 ± 36 and 21 ± 7minutes, respectively and total mean
amount of contrast used was 277 ± 109 ml. Procedural device success was achieved
in 94% (n = 17) with one procedural death due to severe aortic regurgitation after
balloon valvuloplasty. Mean aortic valve gradient decreased from 50 ± 12 mm Hg
before to 7 ± 6 mm Hg (p <0.001) immediately after PAVR, and there was mild to
moderate aortic regurgitation (mean grade 1.8 ± 0.7) after valve implantation without
any case of severe paravalvular leakage. One patient underwent cardiopulmonary
resuscitation during valve placement due to low cardiac output and three (17%)
patients required surgical revision of the vascular access site. There was no periprocedural cerebrovascular accident, coronary obstruction, tamponade, infection
or conversion to surgical valve replacement.
Conclusions: This early experience of PAVR for selected high-risk elderly patients
with severe aortic stenosis demonstrates high device success with excellent
hemodynamic results. Short-term clinical outcome data will be available at the time
of the meeting.
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One year clinical and echocardiographic assessment following
transcatheter aortic valve replacement with the 21F and 18F
CoreValve Revalving ™ System
S. Noble, A. Asgar, C. Frangos, R. Ibrahim, R. Cartier, A. Basmadjian,
A. Ducharme, R. Bonan (Montreal, CAN)
Background: Recent studies have shown that transcatheter aortic valve replacement
(TAVR) is feasible in high surgical risk patients (pts). Despite early procedural success,
the durability and function of the transcatheter heart valve (THV) remain unknown. We
report the mid-term echocardiographic follow-up results from the TAVR experience in
Montreal Heart Institute.
Methods: TAVR was performed by retrograde approach using the self-expanding
CoreValve THV. Prospective clinical and echocardiographic assessment was done
pre and post procedure at 1, 3, 6 and 12 months and yearly thereafter. Left ventricular
ejection fraction (LVEF) was assessed using the Simpson’s modified method of disks,
from the apical 4-chamber and 2-chamber views. Aortic valve area (AVA) was
determined by the continuity equation and aortic regurgitation (AR) was graded from
0–4. The location of AR was also noted.
Results: In our institution, 21 pts underwent TAVR with the CoreValve Revalving™
System (21F: 11 pts, 18F: 10 pts) between 12/2005 and 02/2007 after being refused
for open surgery. The mean age was 83.6 ± 5 (range 64–89). Eleven (52.4%) were
male. Mean logistic Euroscore was 28% ± 29 (range 5–73). The discharge AVA and
mean gradient were significantly improved compared with baseline (AVA: 0.64 ± 0,15
to 1.37 ± 0.24 cm2, mean gradient: 49.8 ± 13 to 11 ± 3.9 mm Hg) and remained stable
at one year (AVA: 1.44 ± 0.16 cm2, mean gradient: 11.5 ± 3.3 mm Hg). LVEF remained
stable or improved post procedure in all pts but one who died at day 4. The 30-day
mortality was 23.8% (procedure related: 3/5, 60%). At 6 and 12 months, there were
respectively 4 and 2 additional deaths, unrelated to TVH failure. Survival at 6 and 12
months were then 57% and 47%. First echo control was realized in 19 pts; AR was
present in 18 (grade 1 in 12, grade >1 in 6 pts). The regurgitant jet was perivalvular
and central (2 pts) and perivalvular (16 pts). For the 9 pts who had the 1 year echo
assessment, there was no structural valve deterioration, endocarditis or late valve
embolization reported; AR were all perivalvular and none were superior to grade 2
(grade 1: 5 pts, grade >1: 1 pt).
Conclusion: In high risk aortic stenotic pts, TAVR is effective at producing
hemodynamic improvement that is sustained at 1 year. Mild perivalvular AR was
common during the early phase post PAVR and improved with time. Mid-term survival
is limited by co-morbidities unrelated to the THV implanted in this high risk population.
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Single-centre experience with percutaneous reduction
of periprosthetic leaks
S. Noble, J. Potvin, A. Basmadjian, J. Crepeau, R. Ibrahim (Montreal, CAN)
Background: Up to 10% of patients (pts) undergoing valvular replacement will
develop periprosthetic leaks (PPL) which can result in significant hemolysis (HL) or
congestive heart failure (CHF). Many pts are at very high risk for re-operation. Previous
studies described the feasibility of a percutaneous approach to treat PPL. We report
our single center experience.
Methods: Between June 2001 and December 2007, 38 consecutive pts underwent
percutaneous attempt of PPL reduction in our institution. PPL closure procedures
were initially performed with the Amplatzer Duct Occluder device (n = 16) followed by
the Amplatzer Muscular VSD Occluder device (n = 15) since 2005. Most procedures

were realized under general anesthesia, with fluoroscopy and transeosophageal
echographic guidance. Clinical and procedural data were analysed. Technical success
was defined as decrease in at least one grade of regurgitation without intra-procedural
complication. Pt follow-up was performed by questionnaire; all events (CHF, HL,
complications) were verified by case record review.
Results: The mean age of pts was 64 ± 12 (range 36–82); 21 (55%) were male.
The total number of procedure was 42. Four of the 38 pts required two interventions
either for failure of the first one (n = 1) or to treat persistent or separate leaks (n = 3).
Indications for mitral (n = 33) and aortic (n = 9) PPL reduction included CHF (70%,
n = 26), HL (11%, n = 4), or both (21%, n = 8). Mechanical valves were involved in
93% of the intervention (39/42). Device implantation was possible during 31
procedures (74%, involving 28 pts) and technical success was achieved in 90%
(28/31). Among complications, HL appeared in 3 pts after device implantation,
2 pts had prosthetic valve obstruction corrected by immediate percutaneous device
retrieval and one pt suffered from intra-cardiac embolization leading to death 2 days
after the procedure. Overall survival was 88% at 6 months (23/26) and 80% at 1 year
(16/20). Improvement of at least one NYHA functional class was experienced by 58%
(15/28) of the pts at 6 months and by 33% (7/21) at one year. Survival free from
rehospitalization for CHF or HL was 63% at 6 months (17/26) and 55% at one year
(11/20). Subsequent surgical repair for recurrence of CHF or HL was required in 5 pts
(21%).
Conclusion: Percutaneous reduction is an attractive alternative to surgery and should
be considered as part of a stepwise approach or as definitive therapy f or the
challenging clinical problem of PPL in high risk pts.
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Mechanical circulatory support for terminal heart failure:
the Zurich experience with LVAD and BVAD since initiation
of the assist device programme in 1999
M.J. Wilhelm, M.L. Lachat, R. Prêtre, S. Salzberg, V. Hinselmann,
G. Noll, F. Ruschitzka, M. Hermann, M. Turina, M. Genoni (Zürich, CH)
Objective: The increasing number of patients with terminal heart failure who
deteriorate under medical treatment makes a functioning mechanical circulatory
support programm a requirement for each heart failure center.
Methods: The programm started in October 1999 with the availability of the DeBakey
LVAD. Since then, 43 assist devices (30 LVAD, 3 RVAD, 10 BVAD) were implanted in
42 patients (pts). In the early era, the DeBakey LVAD was used in 17 pts (40 ± 17 yrs,
9 DCM, 6 ICM, 2 congenital, 3 ECMO, 2 IABP). Since 2004, the Berlin Heart INCOR
was used as LVAD (13 pts, 54 ± 6 yrs, 6 DCM, 7 ICM, 4 IABP, 1 ECMO) and the
EXCOR for BVAD or RVAD (13 pts, 43 ± 15 yrs, 7 DCM, 1 myocarditis, 2 ICM,
2 congenital, 1 post-transplant right heart failure, 5 ECMO).
Results: Cumulative support of LVAD pts was 3139 days (DeBakey 1181, INCOR
1958) with a mean support of 105 ± 132 days (DeBakey 70 ± 78, 150 ± 168) and a
maximum support of 355 (DeBakey) and 707 days (INCOR). In EXCOR pts, cumulative
support was 2350 days (181 ± 129 days, maximum: 380 days). In the LVAD group, 16
pts (53%) were transplanted (DeBakey: 8/17 (47%), INCOR: 8/13 (62%)), 13 pts died
(DeBakey 9/17 (53%), INCOR: 4/13 (31%)), and one INCOR patient was switched to
a BVAD. In the BVAD group, 7 pts were transplanted (54%), one was weaned (8%),
four are currently on support (30%), and one died (8%). Fourteen pts were treated
as outpatients (7 LVAD, 7 BVAD). While being on support, four went back to work
(3 LVAD, 1 BVAD), one BVAD patient back to school. In the LVAD group, adverse
events were pericardial bleeding in 2 pts (1 DeBakey, 1 INCOR), neurological events
in 4 pts (2 DeBakey, 2 INCOR), device-related infection in 3 pts (1 DeBakey, 2 INCOR),
hemolysis in 4 pts (all DeBakey). In BVAD pts, pericardial bleeding occurred in two pts,
neurological events in none, bacterial contamination of the cannula site in 10 pts
(sepsis in one patient). In 2 BVAD pts, the right ventricular pump chamber was
exchanged due to thrombus formation. In total, 28 of 42 pts (67%) could be
transplanted (55%), weaned (2%) or are currently on support (10%).
Conclusion: Mechanical circulatory support can be life-saving in a large number of
pts with severely advanced heart failure who would otherwise not survive. The
frequency of adverse events is low, and there is a good chance to return to a nearly
normal life. The experience of the interdisciplinary team is an important factor which
determines the quality of the programm.
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Absorbable annuloplasty ring in the tricuspid position:
initial clinical experience in adult patients
P.O. Myers, A. Panos, M. Cikirikcioglu, A. Kalangos (Genève, CH)
Introduction: We present our initial clinical experience with an absorbable
annuloplasty ring in the tricuspid position.
Methods: Patients undergoing tricuspid annuloplasty alone or combined with other
cardiac operations were prospectively included between September 2004 and
December 2006 and followed with transthoracic echocardiography. Adults with
Ebstein’s anomaly and children were excluded. Primary endpoints were death and
severe tricuspid regurgitation (TR) requiring reoperation for valve replacement.
Secondary endpoints were perioperative complications and relapse of severe TR.
Results: 32 patients (17 males) with a median age of 44 years old (range 16–81)
underwent tricuspid valve annuloplasty, 22 for functional tricuspid regurgitation, 7 for
post-rheumatic TR, 1 for tricuspid endocarditis, 1 for Barlow TR and 1 for congenital
TR. Median CPB and aortic cross-clamping was 81 (range 25–250) and 41 (range
0–180) min respectively. There were three early deaths, not related to the tricuspid
valve repair. Two patients required reoperation for tricuspid valve replacement. On
discharge, 26 patients had no or mild TR (grade 9I) and 1 had moderate TR (grade II)
with no tricuspid stenosis. Median follow-up was 21 months (range 12–38 months).
One patient was lost to follow-up. One patient developed asymptomatic moderate TR.
The remaining 25 patients had no or discrete TR.
Conclusions: Tricuspid valve surgery remains challenging and the optimal surgical
strategy is controversial. Early results with a biodegradable ring in the tricuspid
position seam acceptable and safe. Implantation is simplified, possibly reducing
cardiopulmonary bypass. Mid term results appear adequate, but further investigation
in a prospective randomized study comparing biodegradable ring, de Vega, and nonabsorbable ring annuloplasty, is required.
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Histamine h1 receptor is required for atherogenesis
I. Rozenberg, P. Mocharla, A. Akhmedov, T. Watanabe, J. Borén,
B. Odermatt, T.F Lüscher, F.C. Tanner
(Zürich, CH; Yokohama, JP; Göteborg, S)
Background and aims: Histamine is an endogenous amine that plays a critical
role as a mediator of inflammation and allergic response. Most of the proinflammatory actions of histamine are mediated via H1 receptor (H1R), whereas
the immunoregulatory effects of histamine are mediated via H2 receptor (H2R).
Although histamine affects numerous inflammatory processes, its relevance in
atherogenesis remains unknown.
Methods: We used both a pharmacological and a genetic approach to modulate H1R- or H2R-signalling in a mouse model of atherosclerosis. Apolipoprotein
E (ApoE)-deficient mice were treated for 12 weeks either with the H1R antagonist mepyramine (10 mg/kg), with the H2R antagonist ranitidine (100 mg/kg)
or placebo. In parallel, we compared H1R–/– ApoE–/– and H2R–/– ApoE –/– to
ApoE single knockout mice. Aortic atherosclerosis was measured en face using
oil-red O, leukocyte infiltration by immunohistochemistry, adhesion molecules
and cytokines via immunohistochemistry, antibody array or quantitative realtime (qRT) PCR. Plasma cytokine levels were determined using cytometric bead
arrays and ELISA.
Results: ApoE-deficient animals treated with mepyramine, but not ranitidine,
exhibited significantly reduced aortic plaque area compared with placebotreated mice. Similarly, genetic deficiency of H1 receptor in ApoE–/– mice
resulted in a 60% decrease in aortic plaque formation. Furthermore, we found
that H1R-deficient animals showed significantly decreased level of RANTES and
CD40 in descending aorta. In parallel, atherosclerotic plaques of these animals
revealed significantly decreased infiltration with macrophages.
Conclusions: Both pharmacological blockade and genetic deletion of the H1
receptor decreased plaque formation presumably via diminished production of
cytokines resulting in reduced leukocyte recruitment to the plaque.
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Biodegradable synthetic small calibre vascular prostheses:
potential as coronary bypass grafts
B. Walpoth, M. Cikirikcioglu, D. Mugnai, J. Tille, E. Pektok,
A. Kalangos, G. Bowlin (Genève, CH; Richmond, USA)
Introduction: Shelf-ready synthetic small calibre prostheses are needed for
coronary artery bypass grafting. Biodegradable scaffolds resistant to
degradation-induced aneurysm formation in the systemic arterial circulation
have been developed for in vivo vascular tissue engineering. Our aim is to
evaluate patency, biocompatibility and mechanical properties (remodelling)
of 3 electrospun biodegradable random nano-fibre polymer prostheses:
polydioxanone (PDO) alone; blended with: poly(lactic-acid) (PDO-PLA); with
polycaprolactone (PDO-PCL).
Methods: In 30 anaesthetised Sprague Dawley rats, 2 mm ePTFE grafts
controls(n = 9), PDO (n = 3), PDO-PLA (n = 9) and PDO-PCL (n = 9), were
interposed in the infrarenal abdominal aorta and followed for 3, 6 and 12 weeks.
Digital substraction angiography was performed for patency, stenosis and
aneurysmal dilatation before euthanasia. Grafts were then harvested for SEM,
histology and computed morphometry for assessment of neoendothelialisation
(% of the whole graft length) and intimal hyperplasia (micrometer2/micrometer).
Results: Patency rates were excellent for all types of grafts (100%) and no
relevant stenoses were found. Angiography follow-up showed aneurysmal
formation for all PDO-alone grafts at 3 weeks (therefore no further implantations
were made) and 1/3 for PDO-PLA at 6 and 12 weeks. No aneurysms were found
for PDO-PCL grafts. At 12 weeks all PDO-based grafts show slow degradation,
a significantly better neoendothelialisation (97 ± 4% for PDO-PLA and 99 ± 1%
for PDO-PCL vs 53 ± 20% for ePTFE; p <0.05) and insignificant neointimal
formation compared to ePTFE.
Conclusion(s): Patency of electrospun biodegradable PDO-based prostheses is
excellent. Using slow, biodegrading polymer blends, e.g. PDO-PCL can avoid
aneurysm formation and the neoendothelialisation (blood compatibility) of such
prostheses is significantly better compared to ePTFE. Therefore, biodegradable,
electrospun PDO-based vascular prostheses may be a promising alternative as
shelf-ready cardiopulmonary bypass grafts.
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Inhibition of endogenous telomerase impairs short
and long-term endothelial cell growth
S. Briand Schumacher, H. Greutert, F.C. Tanner, T.F. Lüscher, D.J. Kurz
(Zürich, CH)
Background: Telomerase is a ribonucleoprotein complex that counteracts the
loss of telomeric DNA occurring with each cell division by adding TTTAGGG
repeats to the 3’ end of the telomere. Human endothelial cells (EC) express
telomerase during cell growth, but its activity is low compared to tumour or
germ-line cells, and conflicting views exist as to the physiological function of
telomerase in these cells. Recent evidence indicates that telomerase might
influence cell growth by mechanisms which are independent of telomere length
maintenance. Here we investigated the role of telomerase in the normal
proliferative physiology and life span maintenance of human EC.
Methods and results: Cultured human umbilical vein EC were exposed to the
highly selective telomerase inhibitor BIBR1532 for 48 hours. We found a dosedependent inhibition of cell growth which paralleled the degree of telomerase
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inhibition, as determined by the telomeric repeat amplification protocol (TRAP).
The 50% inhibitory concentration (IC50) was at 8 uM. Cytotoxic effects of
BBIR1532 could be ruled out by measurement of lactate dehydrogenase release
and trypan blue staining. Labelled nucleotide (BrdU) incorporation assays
demonstrated that decreased cell growth was due to a decline in cell
proliferation (87% reduction at 10uM BIBR1532), and flow cytometric cell cycle
analysis showed an arrest in the G1 phase. In EC cultures exposed to chronic
telomerase inhibition with 10uM BIBR1532 we found a dramatic decrease in
replicative life span (20 population doublings vs. 54 for control conditions). Our
findings were confirmed by adenovirus-mediated transfection of EC cultures
with a dominant negative mutant of the telomerase reverse transcriptase gene
(dn-hTERT), which led to a ~50% decrease in telomerase activity. Compared to
cells transfected with the lacZ reporter gene, dn-hTERT transfected cells
showed a decrease in cell growth and BrdU uptake of about 50%.
Conclusions: Although the levels of telomerase activity present in vascular
endothelial cells are low, this enzyme appears to be required for normal
endothelial cell proliferation. Telomerase-inhibiting drugs – currently being
tested in clinical trials for long-term anti-cancer maintenance therapy – will need
to be monitored closely for vascular adverse effects.
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Increased endothelial permeability and proliferation
induced by anti-hla class I antibodies
M. Bieri, M. Oroszlan, N. Liegti, D. Stalder, J. Bieri, P. Mohacsi
(Bern, CH)
Background: The role of antibodies after heart transplantation is not well
known. It was demonstrated that anti-human leukocyte antigen class I (HLA I)
antibodies activate several protein kinases in endothelial cells (EC), such as
phosphatidylinositol-3-kinase (PI3K) or Akt. Here, we investigated complement
independent effects of anti-HLA I antibodies on endothelial proliferation and
permeability.
Methods: Proliferation was measured by the wound healing assay and the
incorporation of BrdU. Permeability was assessed by the flux of 4 kD FITC
labeled Dextran trough the endothelial monolayer. Protein expression was
detected by Western blot and mRNA expression by RT-PCR. After
immunoprecipitation, phosphorylation was measured by immunoblotting for
phospho-tyrosine or by phospho-peptide enrichment using TiO2 of typical
digested proteins followed by LC-MS/MS.
Results: Anti-HLA I antibodies stimulated EC proliferation dose-dependently,
which could be blocked by sirolimus, an inhibitor of mTOR. The endothelial
permeability increased after HLA I stimulation. mRNA level of VE-cadherin
remained equal after 24 h anti-HLA I treatment, whereas the protein expression
already decreased after 30 min stimulation dose-dependently. The decrease of
VE-cadherin protein expression could be restored by the addition of 10 mM
SU6656, a Src inhibitor. Immunoblots for phospho-tyrosines of
immunoprecipitated HLA I alfa-chain and VE-cadherin demonstrated
phosphorylation after 30 min (HLA I) and after 1h (VE cadherin). By LC-MS/MS,
co-immunoprecipitates were in-gel digested and identified. Phospho-peptide
enriched samples were analyzed by neutral loss of H3PO4. A yet unidentified
peptide of the myosin light chain (20kD) sample showed different
phosphorylation states after anti-HLA I treatment, which was confirmed by
phospho-tyrosine immunoblots.
Conclusion: These data suggest that anti-HLA I antibodies induce
phosphorylation of HLA I alfa-chain, which induces signals to the EC. The
proliferation of the ECs is stimulated over the mTOR signaling pathway.
Phosphorylation of VE-cadherin induces protein degradation whereas
phosphorylation of Myosin light chain stimulates cell contraction and VEcadherin degradation as a consequence. Both, VE-cadherin degradation and
cell contraction enhance endothelial permeability. The decrease in the VEcadherin expression is due to degradation, as the mRNA level remained equal.
To prove these data, more experiments have to be done.

Kardiovaskuläre Medizin 2008;11(5): Suppl 16

Freie Mitteilungen 15: Endothelium and tissue factor

164

Stress promotes arterial thrombosis through increased tissue
factor activity
S.F. Stämpfli, G.G. Camici, I. Garcia, T.F. Lüscher, F.C. Tanner
(Zürich, Genève, CH)
Background: Several lines of evidence demonstrate a correlation between
acute stress and cardiovascular mortality and morbidity. Increased incidence of
myocardial infarction has been observed in populations exposed to sudden life
threatening events such as earthquakes or missile attacks, and even every day
stressful situations such as anger were shown to correlate with adverse
cardiovascular events. Tissue factor, a key initiator of coagulation, is crucial for
the initiation and progression of arterial thrombosis, the critical event in acute
vascular syndromes.
Methods: To investigate the influence of acute stress on arterial thrombosis,
mice were subjected to a restraint stress protocol for 20 hours. Subsequently,
arterial thrombosis was induced by photochemical injury, an established in vivo
model of tissue factor-dependent thrombosis. Furthermore, coagulation times
(prothrombin time, aPTT) and tissue factor activity were assayed in plasma and
carotid artery, respectively. In addition, tail bleeding time was assessed.
Results: Time to thrombotic occlusion was significantly decreased in stressed
mice as compared to controls (–39.7 ± 15.7 min, n = 5, p <0.05). In line with this
observation, tissue factor activity in carotid arteries from stressed mice was
significantly increased as compared to controls (+ 0.24 ± 0.08 OD, n = 5, p
<0.05). Coagulation times and tail bleeding time did not differ, indicating an
unaltered state of systemic coagulation and platelet function, respectively.
Conclusions: Restraint-stress enhances acute thrombosis in mice through an
increase in tissue factor, the main initiator of coagulation. These findings open
novel perspectives for the understanding of stress-induced cardiovascular
events.
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Validation of the AMIS risk stratification model
for acute coronary syndromes in an external cohort
D.J. Kurz, A. Bernstein, K. Hunt, Z. Siudak, D. Dudek, D. Radovanovic,
P. Erne, O. Bertel (Zürich, CH; Krakau, PL; Luzern)
Background: We recently reported the development of the AMIS (Acute
Myocardial Infarction in Switzerland) risk stratification model for patients with
acute coronary syndrome (ACS). This model predicts hospital mortality risk
across the complete spectrum of ACS based on 7 parameters available in the
prehospital phase. Since the AMIS model was developed on a Swiss dataset in
which the majority of patients were treated by primary PCI, we sought validation
on an external cohort treated with a more conservative strategy.
Methods: The Krakow Region (Malopolska) ACS registry included patients
treated with a non-invasive strategy in 29 hospitals in the greater Krakow (PL)
area between 2002–2006. In-hospital mortality risk was calculated using the
AMIS model (input parameters: age, Killip class, systolic blood pressure, heart
rate, pre-hospital resuscitation, history of heart failure, and history of
cerebrovascular disease; risk calculator available at www.amis-plus.ch).
Discriminative performance was quantified as “area under the curve” (AUC,
range 0–1) in a receiver operator characteristic, and was compared to the risk
scores for ST-elevation myocardial infarction (STEMI) and Non-STE-ACS from
the TIMI study group.
Results: Among the 2635 patients included in the registry (57% male, mean age
68.2 ± 11.5 years, 31% STEMI) hospital mortality was 7.6%. The AUC using
the AMIS model was 0.842, compared to 0.724 for the TIMI risk score for STEMI
or 0.698 for the TIMI risk score for Non-STE-ACS (Fig. A). Risk calibration was
maintained with the AMIS model over the complete range of risks (Fig. B). The
performance of the AMIS model in this cohort was comparable to that found in
the AMIS validation cohort (n = 2854, AUC 0.868).
Conclusions: The AMIS risk prediction model for ACS displayed an excellent
predictive performance in this non-invasively-treated external cohort, confirming
the reliability of this bedside “point-of-care” model in everyday practice.
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Improved outcomes despite poor adherence to guidelines
in diabetic patients with ST-elevation-myocardial infarction:
insights from a nationwide registry 1997–2006
M. Roffi, D. Radovanovic, P. Erne, P. Urban, S. Windecker,
F.R. Eberli on behalf of the Amis-Plus Investigators
Aim: To address adherence to guidelines and trends in outcomes of diabetic
(DM) patients (pts) and non-diabetic (NDM) pts presenting with STEMI.
Methods: We performed a retrospective analysis of prospectively acquired
data of 2569 DM and 10’943 NDM pts presenting with STEMI enrolled in the
nationwide AMIS (Acute Myocardial Infarction in Switzerland) Plus registry
between 1997 and 2006. Adherence to guidelines was assessed by a score
(1 to 8) based on 8 pieces of information: use of aspirin, thienopyridines (post
percutaneous coronary intervention [PCI]) and glycoprotein IIb/IIIa receptor
antagonists (in patients undergoing PCI), betablockers, ACE-inhibitors or AT-II
antagonists, statins, heparin or low-molecular-weight-heparin, and reperfusion
therapy). Primary outcome measures were the rates of reinfarction, cardiogenic
shock during hospital stay, and in-hospital mortality).
Results: Overall, DM pts had a lower guidelines-adherence-score than NDM pts
4.4 (± 2.0) vs. 4.9 (± 1.9) (P <0.0001), although it improved over time (from 2.9 ±
1.3 to 6.1 ± 1.9) (P <0.001). Specifically, the use of reperfusion therapy
(thrombolysis or primary PCI) in DM increased from 42.3% in 1997 to 80.5% in
2006 but still remained significantly lower compared to NDM even after
adjusting for age (OR 0.63 [95% CI 0.57–0.69]). In-hospital outcomes
dramatically improved over the years in this population:
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Temporal trends in cardiogenic shock in Switzerland:
ten-year results from a nationwide registry
R. Jeger, D. Radovanovic, P. Hunziker, M. Pfisterer, J-C. Stauffer,
P. Erne, P. Urban on behalf of the AMIS-Plus Investigators
Background: In cardiogenic shock (CS) complicating acute coronary
syndromes (ACS) the association between temporal trends of CS incidence,
improved treatment, and mortality is unclear.
Methods: The nationwide Acute Myocardial Infarction in Switzerland (AMIS
Plus) registry enrolled 23,696 ACS patients during the years 1997–2006. In
patients with CS complicating ACS, CS incidence, treatment applied, and
determinants of CS development during hospitalization and in-hospital mortality
were analyzed. Special regard was given to patients with CS on admission vs.
patients with CS developing during hospitalization.
Results: Rates of overall CS (n = 1,977, 8.3% of all ACS patients; p <0.01 for
temporal trend) and CS during hospitalization (n = 1,413, 6.0% of all ACS
patients and 71.5% of CS patients, respectively; p <0.0001 for temporal trend)
declined, while rates of CS on admission remained unchanged (n = 564, 2.3%
of all ACS patients and 28,5% of CS patients, respectively; see Fig.). Rates of
percutaneous coronary intervention (PCI; 65.9% in 2006; p <0.001 for temporal
trend) and intra-aortic counterpulsation (37.1% in 2006; p <0.01 for temporal
trend) increased, while rates of thrombolysis decreased (5.1% in 2006; p <0.01
for temporal trend). In-hospital mortality decreased from 62.8% to 47.7% in
overall CS (p <0.01 for temporal trend), from 73.8% to 46.6% in CS on
admission (p = 0.009 for temporal trend), and, to a lesser extent, from 60.9% to
48.9% in CS during hospitalization (p = 0.094 for temporal trend). While CS was
the most important independent predictor of in-hospital mortality in patients
with ACS (adjusted odds ratio 20.8, 95% confidence interval 16.1–27.1; p
<0.001), PCI was an independent predictor of both survival (adjusted odds ratio
0.37 for in-hospital mortality, 95% confidence interval 0.28–0.49; p <0.001) and
CS development during hospitalization (adjusted odds ratio 0.70, 95%
confidence interval 0.56–0.87; p = 0.002).
Conclusions: During the last decade, increased PCI rates were associated with
both decreased in-hospital mortality rates among patients with CS and
decreased rates of CS development during hospitalization among patients with
ACS. Therefore, in patients with ACS PCI may prevent CS.
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1997
2006
Complications
Reinfarction
7.2%
0.6%
Shock
19.2%
6.4%
Mortality
19.9%
8.8%
*adjusted odds ratio pro aditional admission year

OR*
0.87
0.85
0.90

P value
<0.001
<0.001
<0.001

Nevertheless, DM remained an independent predictor of mortality (age-adjusted
OR 1.7 [1.5–2.0]). In multivariate analysis, reperfusion therapy was associated
with a marked mortality reduction in DM (adjusted OR 0.52 [0.36–0.75]).
Conclusions: The outcomes of DM pts with STEMI dramatically improved
during the past decade. However, adherence to guidelines remained lower.
Specifically, DM pts received 38% less reperfusion therapy than NDM pts.
Ironically, reperfusion therapy was associated with a halving of mortality in
the diabetic population.
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Carotid intima-thickness, coronary artery calcification and
coronary vascular function in type 2 diabetes mellitus
T.H. Schindler, A. Facta, X. Zhang, G.M. Vincenti, R. Nkoulou,
J. Sayre, O. Ratib, F. Mach, J. Goldin, H.R. Schelbert (Genève, CH;
Los Angeles, USA)
Introduction: The interrelation of structural and functional determinants of
subclinical coronary artery disease (CAD) still remains to be elucidated. With this
in mind, we aimed to determine the relationship between carotid intima
thickness (IMT), coronary artery calcification (CAC)and coronary vascular
function in asymptomatic normotensive and hypertensive type 2 diabetes
mellitus (NDM and HDM).
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Methods: Carotid IMT and CAC were measured using high-resolution vascular
ultrasound and electron beam tomography (EBT).Myocardial blood flow (MBF)
was measured in ml/g/min with 13N-ammonia and PET at rest, during
sympathetic stimulation with cold pressor testing (CPT)(reflecting predominantly
endothelium-dependent coronary vasomotion), and during adenosine (ADO)induced pharmacologic vasodilation (representing predominantly endotheliumindependent coronnary vasomotion) in 23 NDM, 13 HDM and in 32 healthy
controls (CON).
Results: The CPT-induced endothelium-related change in MBF (DMBF) and
corresponding change in coronary vascular resistance (DCVR), accounting for
interindividual differences in hemodynamic responses to vasomotor stress, were
significantly lower in NDM and HDM as compared with CON, but did not differ
between NDM and HDM (table). Hyperemic MBF during adenosine stimulation
was significantly and non-significantly higher than in NDM and HDM,
respectively (table). The corresponding adenosine-related CVR was significantly
less in CON than in NDM and HTD and comparable between NDM and HTD.
As regards the carotid IMT, there was no significant difference between CON
and NDM, while significantly higher in HDM (table). In the whole study group,
in 33 (49%) study participant CAC was identified (coronary calcium score; CCS:
44 ± 85 units).The CCS increased non-significantly from CON to NDM and HDM
(table 1).
Conclusion: Arterial injury in type 2 DM extended from an impairment of
coronary vascular function in NDM to structural alterations of the arterial wall in
HDM as evidenced by an increase in carotid IMT. Further, coronary vascular
dysfunction in type 2 DM does not necessarily imply the manifestation of CAC.
These findings indicate that in asymptomatic type 2 DM coronary vascular
dysfunction, reflecting an early functional stage of diabetes-related CAD, can be
detected by PET before structural alterations of the arterial wall may manifest.
Table 1
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Beneficial long-term effect of hormone replacement therapy
on coronary vasomotor function in postmenopausal women
with medically-treated coronary risk factors
T.H. Schindler, R. Campisi, D. Dorsey, X. Zhang, J. Sayre,
H.R. Schelbert (Genève, CH; Buenos Aires, AR; Los Angeles, USA)
Introduction: To evaluate the effect of hormone replacement therapy (HRT) on
coronary vasomotor function in young postmenopausal women with medicallytreated coronary risk factors as compared to those without HRT, and also to
those who did not continue HRT during the follow-up period.
Methods: Forty-eight postmenopausal women (PM) (age 59 ± 8 yrs) and
12 healthy premenopausal women as controls (CON) (age: 22 ± 4) were studied.
At baseline, myocardial blood flow (MBF) was measured in ml/g/min with N-13
ammonia PET at rest, during cold pressor testing (CPT), and during
pharmacologically-induced hyperemia. In PM, MBF was evaluated again after a
mean follow-up of 24 ± 14 months. PM were grouped according to HRT: group
1 (n = 18) with HRT, group 2 without HRT (n = 18) and group 3 with HRT at
baseline but not at FU (n = 12).
Results: Hyperemic MBF was significantly lower in PM with HRT and without
HRT than in CON (1.59 ± 0.54 and 1.73 ± 0.41 vs. 2.35 ± 0.56 ml/g/min; p
<0.01,respectively). The endothelium-related increase in MBF from rest to CPT
(DMBF) tended to be higher in CON than in PM with HRT (0.35 ± 0.23 vs. 0.24 ±
0.20 ml/g/min, p = 0.17), while it was significantly less in PM without HRT (0.16
± 0.12 vs. 0.35 ± 0.23 ml/g/min, p <0.02). As regards the FU study, hyperemic
MBFs at FU were not significantly different from those at baseline in group 1–3.
At follow-up, in group 2 and 3 the DMBF to CPT was significantly less than at
baseline (0.05 ± 0.19 vs. 0.16 ± 0.12 and –0.03 ± 0.14 vs. 0.25 „b0.18 ml/g/min;
p <0.02 and p <0.001, respectively) (figure). In contrast, in group 1, DMBF to
CPT at FU did not differ significantly from that at baseline (0.19 ± 0.22 vs. 0.23 ±
0.22 ml/g/min, p = 0.45) (figure 1). The group comparison of the CPT-induced
DMBF in group 2 and 3 after the FU period was significantly different from group
1 (p <0.0001 by ANOVA).
Conclusions: Long-term administration of estrogen exert beneficial effects on
endothelium-dependent coronary vasomotion in young postmenopausal women
with treated risk factors and without clinical CAD. As endothelium-dependent
coronary vasomotor dysfunction contains predictive information for future
cardiovascular events, it remains to be established whether estrogen therapy
aiming to preserve endothelium-dependent vasomotor function in young
postmenopausal women with medically-treated coronary risk factors, will
indeed improve the clinical outcome.

Figure 1
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Inhibition of CC chemokine RANTES reduces myocardial
reperfusion injuries in atherosclerotic mice
V. Braunersreuther, C. Arnaud, S. Steffens, G. Pelli, F. Burger,
A. Proudfoot, F. Mach (Genève, CH)
Background: Myocardial ischemia is the major consequence of atherosclerosis.
Animal models of sustained ischemia have shown exacerbation of myocardial
injury early during reperfusion, mediated largely by an inflammatory process.
Leukocyte recruitment after blood flow restoration and massive release of
reactive oxygen species are deleterious and causes cardiomyocyte death.
Chemokines are small molecules that direct and enhance the leukocyte diapedese at inflammatory sites. The aim of the present study was to investigate
the effect of the CC chemokine RANTES antagonism in a mouse model of
ischemia and reperfusion in vivo.
Methods and results: ApoE–/– mice were submitted to 30 min of ischemia, by
ligature of the left coronary artery, followed by 24 h reperfusion, in vivo. Infarct
size was determined by Evans’ blue and tetrazolium double staining.
Intraperitoneal injection of 10 ìg of RANTES antagonist, 5 min prior reperfusion,
significantly reduced infarct size as compare to control mice (9.1 ± 1.1% in
RANTES inhibitor treated group versus 18.2 ± 2.0% in PBS group, P = 0.01).
These data correlate well with cTroponin I serum levels. RANTES antagonist
treatment reduced leukocyte infiltration to the myocardium following
reperfusion, as well as the expression of chemokines CCL2 and CCL3.
Conclusions: This study provide the first evidence that inhibition of RANTES
exerts a cardio-protective effect specifically during early reperfusion, through its
anti-inflammatory properties. Our findings indicate that blockade of chemokine
receptor/ligand interactions might become a novel therapeutic strategy to
reduce reperfusion injuries in patients undergoing angioplasty.
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CD11b+ monocytes abrogate Th17 CD4+ T-cell mediated
experimental autoimmune myocarditis
A. Valaperti, R. Marty, G. Kania, D. Germano, P. Blyszczuk,
S. Dirnhofer, U. Eriksson (Basel, CH)
Experimental autoimmune myocarditis (EAM) represents a Th17 T cell mediated
mouse model of post-infectious heart disease. In BALB/c wild type mice, EAM
is self-limiting disease, peaking 21 days after alpha-myosin heavy chain peptide
(MyHC-a)/CFA immunization and largely resolving thereafter. In IFN-gR–/– mice,
however, EAM is exacerbated and shows a chronic progressive disease course.
We found that this progressive disease course paralleled persistently elevated
IL-17 release from T cells infiltrating the hearts of IFN-gR–/– mice 30 days after
immunization. In fact, IL-17 promoted the recruitment of CD11b+ monocytes,
the major heart-infiltrating cells in EAM. In turn, CD11b+ monocytes suppressed
MyHC-a specific Th17 T-cell responses IFN-g dependently in vitro. In vivo,
injection of IFN-gR+/+ CD11b+, but not IFN-gR–/– CD11b+ monocytes,
suppressed MyHC-a specific T cells, and abrogated the progressive disease
course in IFN-gR–/– mice. Finally, co-injection of MyHC-a specific, but not OVA
transgenic, IFN-g releasing CD4+ Th1 T cell lines, together with MyHC-a
specific Th17 T cells protected RAG2–/– mice from EAM.
In conclusion, CD11b+ monocytes play a dual role in EAM: as major cellular
substrate of IL-17 induced inflammation and as mediators of an IFN-gdependent negative feedback loop confining disease progression.

for 170 (68%) patients. One hundred twenty (48%) victims were known for heart
diseases. Only 140 (56%) OHCA were witnessed; 30% of witnesses practiced
basic life support (BLS); only half of rescuers were lay people. Mean EMS callto-arrival time was of 9.2 (SD ± 4) minutes. Survival rate to hospital discharge
was of 7.2%. Mean CPC score on discharge was of 1.
Discussion: Survival from OHCA is low in our region. Efforts should be made to
strengthen every link in the chain of survival before starting PAD initiative. Most
of first recorded OHCA rhythms are non-schockable, this indicates delay in
OHCA recognition and call to EMS. Widespread training including early
recognition of OHCA symptoms and BLS should be provided to lay people,
including family members of people known for heart disease. EMS call-to-arrival
time should be shortened (eg by introduction of special cardiac emergency
telephone number) OHCA victims in our area are older than in similar studies,
non astonishingly OHCA occurs at home in 3/4-th of cases, so far our PAD
programme to be effective should include AED installation in residential facilities
and developpment of cardiac arrest watchers network.

P174

Steam pops during irrigated radiofrequency ablation for
ventricular tachycardia are preceded by greater decline
of impedance
J. Seiler, K. Roberts-Thomson, J-M. Raymond, U.B. Tedrow,
B. Koplan, L. Epstein, E. Delacrétaz, W.G. Stevenson
(Boston, USA; Bern, CH)
Introduction: Steam pops (SP) are a risk of irrigated radiofrequency catheter
ablation (RFA) associated with perforation. Data to guide radiofrequency (RF)
energy titration to avoid SP is limited. Decrease in electrical impedance (Z)
reflects tissue heating. We hypothesized that the magnitude of Z change would
predict SP.
Methods: All patients (pts) with structural heart disease undergoing endocardial
RFA for ventricular tachycardia (VT) at Brigham and Women’s Hospital from
January to October 2007 were included. SP were defined as an audible pop
associated with a sudden spike in Z on recorded graphs of RFA (figure 1).
Ablation lesions before, or after SP served as control. Temperature, impedance
and power were compared for SP and control lesions.
Results: Fifty pts (age, 62 ± 14 years; male, 43) underwent 63 RFA procedures
with a total of 1518 RF lesions. A total of 10 SP (0.7% of lesions; 8 left, 2 right
ventricle) occurred in 8 procedures in 7 pts. SP occurred after 42 ± 17s (range,
23 to 70s) at a power of 45 ± 3W (range, 40 to 50W), an irrigation rate of 30
ml/min and a catheter tip temperature of 38 ± 5 °C (range, 32 to 49 °C).
Applications with SP had a greater maximum decrease in Z (25 ± 5 vs. 19 ± 6
Ohm, p = 0.045, figure 2), but did not differ in maximum power (47 ± 3 vs. 46 ±
5W, p = 0.574) or maximum catheter tip temperature (38 ± 4 vs. 38 ± 4 °C,
p = 0.801). All SP occurred after Z fell by at least 18 Ohms.
Conclusions: Limiting RF power to achieve an impedance fall of less than 18
Ohms may reduce the risk of SP with irrigated RFA. This suggests a feasible
method to reduce the risk of SP when perforation risk is of concern.
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Community-based defibrillation programme: is it a first step to
take to improve survival? First answers from RRACE registry
E. Katz, M. Potin, D. Fishman, M. Niquille, R. Kehtari, C. Sénéchaud,
M. Rodriguez, W. Garcia, J. Metzger (Lausanne, Sion, Genève,
Neuchâtel, La Chaux-de-Fonds, Porrentruy, Fribourg, CH)
Background: Survival from out-of-hospital cardiac arrest (OHCA) is dismal
worldwide (<10%). Community-based strategies focusing on early defibrillation
emerged recently employing automated external defibrillators (AEDs). Public
Access Defibrillation (PAD) trial in North America demonstrated doubling of
OHCA survival in communities equipped with AEDs. Until now there was no
PAD programme including wide European region.
Before starting PAD programme demographics of OHCA should be
prospectively accessed.
Methods: An OHCA registry was set up in 2007 in Lausanne University
Hospital. It enlisted the help of >1500 General practitioners (GPs), 26
Emergency Medical Services (EMS), 4 alarm centrals and 23 hospitals to
prospectively collect the data of every adult (>18 years) who suffered from nontraumatic OHCA in french-speaking Switzerland (adult population 1.5 mln,
territory >12’000 km2).
Results: During first 5 months data of 250 patients were subsequently included;
(72% males), mean age 68.7 years ± 13.5 years. One hundred ninety (76%)
suffered from OHCA at home, 5 (2%) at work and 45 (18%) in public places.
First recorded rhythm was Ventricular Tachycardia/Ventricular Fibrillation for 50
(20%) patients, pulseless electrical activity for 30 (12%) patients and asystole
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Figure 2
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Erythropoietin as neuroprotective agent in aortic surgery
V. Goeber, L. Englberger, S. Schenker, D. Rüegg, D. Keller,
M. Berkhoff, U. Nydegger, T.P. Carrel (Bern, CH)
Objective: Neuroprotective measures are important in aortic surgery. Recent
basic research and clinical trials have demonstrated neuroprotective effects of
erythropoietin (EPO). This pilot trial was conducted in order to evaluate
administration of EPO and potential improvement of neurocognitive outcome in
patients undergoing aortic surgery.
Methods: In a prospective, double–blind, randomized study 30 patients
undergoing thoracic aortic surgery were investigated. Patients received either
EPO (40.000 units IV before and after surgery, n = 15) or saline solution (control,
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n = 15). Neurocognitive function was assessed using a battery of well-validated
tests before surgery, one week after surgery, and 3 months postoperatively.
Results: Both groups showed comparable demographic and intraoperative
variables. All patients had replacement of the ascending aorta (additional
procedures: arch/hemiarch-replacement, AVR, CABG). Deep hypothermic
circulatory arrest (DHCA) was used in 7/15 and 10/15 in the EPO group and the
placebo group, respectively. No patient suffered from major cerebrovascular
events. We found a significant better outcome for non-verbal memory (ReyOsterrieth complex figure, p = 0.001), verbal memory (Wechsler memory scale,
p <0.05) and verbal fluency (Controlled oral word association, p = 0.007) in
patients treated with EPO independent from DHCA 1 week and 3 months
postoperatively. No significant differences between the groups were found for
cognitive flexibility (Stroop test), selective alertness (Digit span test) and
psychomotoric attention (Trail making test).
Conclusion: Perioperative treatment with EPO improves memory and verbal
fluency in patients undergoing thoracic aortic surgery. Other neurocognitive
functions were not affected. Further investigations are necessary to confirm
the clinical importance of EPO for perioperative neuroprotection and to validate
the treatment protocol we have used.

(CRF), age, dyslipidemia, diabetes and decreased left ventricular systolic
function were identified by univariate regression as predictors of RAS. After
multivariate analysis, CAD, PAD, CRF and CVD remained independent
predictors (table 2). At least one of these predictors was present in 93% of
patients with significant RAS.
Conclusions: The prevalence of angiographically significant atherosclerotic
RAS in unselected hypertensive patients undergoing coronary angiography was
low (8%). Independent predictors of the presence of RAS were coronary,
peripheral and cerebral vascular disease, and renal insufficiency. 93% of
patients with significant RAS had at least one independent predictor. Performing
screening renal arteriography only in those hypertensive patients with at least
one independent predictor would avoid 41% renal arteriographies but miss 7%
of angiographically significant RAS.
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Prevalence of diastolic dysfunction with low flow
and normal ejection fraction in severe aortic stenosis
T. Stampfli, B. Henzi, S. Sossalla, N. Walpoth, S. Cook, S. Windecker,
P. Wenaweser, O. Hess (Bern, CH)
Introduction: Chronic pressure overload in severe aortic stenosis (AS) is
associated with structural changes of the myocardium and moderate to severe
diastolic and/or systolic dysfunction with eccentric left ventricular (LV)
remodelling. Although LV systolic function is preserved, transaortic blood flow
may be low, with possible impact on clinical outcome. Thus, the type of LV
dysfunction, blood flow and survival after surgical aortic valve replacement
(AVR) was studied in patients with severe AS.
Methods: Between January 2002 and March 2007 patients (n = 132) with
severe AS (aortic valve area (AVA) 91 cm2) undergoing echocardiographic and
invasive evaluation were included in the present analysis. Patients were divided
in 3 groups: 1. Compensated LV function (LV ejection fraction (LVEF) normal
050%, LV enddiastolic pressure (LVEDP) <14 mm Hg), 2. Diastolic dysfunction
(DD; LVEF 050%, LVEDP 014 mm Hg or abnormal echocardiographic filling
parameters), 3. Systolic dysfunction (SD; LVEF 950%). Flow was assessed
invasively (Fick method). Low flow was defined as stroke volume index (SVI)
935 ml/min/m2. Cumulative survival rates in patients undergoing AVR was
assessed using Kaplan-Meier curves.
Results: Mean AVA was 0.6 ± 0.2cm2, LVEDP was 21 ± 9 mm Hg and mean
LVEF 53 ± 16%. DD was present in 63% and SD in 33% of patients. Among
patients with DD, 60% had impaired relaxation, 30% pseudonormal and 10%
restrictive filling patterns. In patients with normal systolic LV function, low flow
was found in 64%. Among low flow patients, 19% had a low gradient (930 mm
Hg) but significantly larger AVA (0.75 ± 0.18cm2) than those without low gradient
(0.58 ± 0.19 cm2, p = 0.035). 112 (85%) patients underwent AVR. There were
no significant differences in survival between low flow and normal flow patients
with normal systolic LV function. The overall cumulative 5 year survival rate
was 73%.
Conclusions: Diastolic dysfunction is the most common cardiac dysfunction in
patients with severe AS. A majority of patients with normal systolic LV function
show a low flow situation. Only a minority has a paradoxical low flow/ low
gradient situation with normal LV function (n=8). This small group has a larger
AVA, which explains the lower gradient. Patients with low flow or low flow/ low
gradient did not present higher mortality.
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Screening renal artery angiography in unselected hypertensive
patients undergoing coronary angiography. A single-centre study
of 1403 consecutive cases
S.F. Rimoldi, S.F. De Marchi, B. Meier, Y. Allemann (Bern, CH)
Background: Atherosclerotic renal artery stenosis (RAS) is common in patients
with atherosclerosis in other vascular beds. Hypertension is a risk factor for and
often coexists with RAS but this association does not infer causality. Which
hypertensive patients should undergo screening (drive-by) renal artery
angiography at the time of cardiac catheterization remains unclear. Therefore
we aimed to determine the prevalence and independent predictors of significant
RAS in unselected hypertensive patients undergoing coronary angiography.
Methods: 1504 consecutive patients undergoing drive-by renal arteriography
were analyzed over a period of 33 months. Non-hypertensive patients were
excluded and the remaining 1403 patients treated for arterial hypertension were
included in the study. Univariate and multivariate logistic regression analyses
were performed to identify independent predictors of RAS.
Results: Patients characteristics are summarized in table 1. The prevalence
of angiographically significant RAS (> = 50%) was 8%. Coronary artery (CAD),
peripheral artery (PAD) and cerebral vascular (CVD) disease, chronic renal failure

Feasibility and accuracy in coronary artery reading by multidetectors computed tomography using a novel X-ray dosereduction algorithm
F.F. Faletra, C. Carraro, E. Pasotti, A. Mayer, G.B. Pedrazzini,
C. Conca, T. Moccetti, A. Auricchio (Lugano, CH)
Background: X-ray dose exposure is of major concern in patients (pts)
undergoing multi-detector computed tomography (MDCT). Feasibility and
accuracy in coronary artery reading by MDCT using a novel X-ray dose
reduction algorithm Snapshot Pulse (SP) has been examined.
Methods: A prospective observational trial comparing consecutive pts scanned
with conventional helical (HE) examination to 283 pts examined by SP algorithm
(GEHC, Milwalkee, USA) was conducted. Until marked release of the SP
algorithm, 1051 pts were scanned in a conventional manner. After SP release,
283 pts in whom a stable resting heart rate < 65 beat/min could be achieved by
any means underwent SP examination with single phase acquisition (75% of
cycle length); the remaining pts (69 pts) still underwent HE examination.
Reading inaccuracy due to breathing, motion, beam hardening artefacts was
evaluated. X-ray dose exposure was carefully monitored and reported.
Parametric and non-parametric significance test were used for statistical
analysis. A p value <0.05 was considered significant.
Results: There was no statistical difference in the age, gender, number of
cardiovascular risk factors, and frequency of coronary artery bypass grafting
between the SP and HE groups. SP scanning was possible in 80.4% of cases.
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In the HE group mean x-ray dose exposure was significantly larger than in the
SP group (28.3 ± 2.1 mSv vs. 3.5 ± 1.9 mSv, p <0.0001). In those patients in
whom only native coronary arteries were visualized, HE pts received 22.58 ±
2.4 mSv compared to 2.8 mSv ± 0.9 in the SP group (p <0.0001). On the other
hand, in those patients in whom coronary artery bypass function was
additionally investigated received 35.6 ± 2.3 mSv and 5.28 ± 1.4 mSv
(p <0.0001), for the HE and SP group respectively. No difference in number and
frequency of any artefacts between HE and SP examinations was found, thus
reading accuracy was similar between the groups.
Conclusion: Significant x-ray dose reduction is feasible and can be routinely
achieved in the vast majority of patients referred for MDCT examination using
SP algorithm and appropriate optimization of pharmacological treatment and
scanning modality.
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Impending paradoxical embolism: systematic review
of prognostic factors and treatment
P.O. Myers, H. Bounameaux, A. Panos, R. Lerch, A. Kalangos
(Genève, CH)
Introduction: Little is known on the optimal management of impending
paradoxical embolism, a biatrial thromboembolus caught in transit across a
patent foramen ovale. Our aim was to systematically review observational
studies on this subject to identify prognostic factors, to compare survival
between treatments and risk of treatment-induced embolism.
Methods: We did systematic literature searches for studies on impending
paradoxical embolism in Medline, Embase and Cochrane Library and identified
143 studies eligible for inclusion, reporting 154 patients. One more patient was
included from an unpublished contribution. Primary endpoints were hospital and
24 hour mortality. The secondary endpoint was treatment-induced systemic
embolism.
Results: There were 30 in-hospital deaths (19.4%), 20 of which occurred within
the first 24 hours after diagnosis (12.9%). On bivariate analysis, age (P = 0.05),
shock (P = 0.04) and coma (P = 0.03) at presentation were increased among
non-survivors. Surgical thromboembolectomy was the only treatment
significantly associated with increased survival (P = 0.006). In multivariable
models, thromboembolectomy (OR 10.34 [95% CI 2.29–46.63]; P = 0.002) and
anticoagulation (OR 6.50 [1.27–33.43]; P = 0.03) had increased odds of survival,
but not thrombolysis (OR 3.03 [0.55–16.81]; P = 0.21). Thrombolysis (OR 10.38
[1.58–68.14]; P = 0.02) and anticoagulation (OR 6.82 [1.26–36.86]; P = 0.03) had
increased odds of treatment-induced systemic embolism compared to surgery.
Conclusions: Surgical thromboembolectomy increases the odds of survival
after impending paradoxical embolism and minimizes the risk of systemic
embolism. It should be considered the treatment of choice, even for unstable or
critically ill patients.
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PFO and stroke – does screening for deep venous thrombosis
and pulmonary embolism make sense?
M. Klainguti, M. Vurma, S. Schneiter, H.J. Hungerbühler,
A. Vuilliomenet, J.F. Surmely (Aarau, CH)
Background: While studies have suggested a possible relationship between
patent foramen ovale (PFO) and ischemic stroke, correlation between PFO,
echocardiographic parameters and possible deep venous thrombosis (DVT)
and/or pulmonary embolism remain unclear. Detection of specific transthoracal
echocardiographic findings or pulmonary embolism / DVT may be helpful in
determining indication for transesophageal examination for suspected PFO and
possible interventional device closure of PFO.
Methods: 112 consecutive patients with ischemic stroke and performed
transesophageal echocardiographic examination were analyzed retrospectively.
Echocardiographic findings were classified according to European Association
of Echocardiography. Patients with documented PFO were analyzed for DVT
and/or pulmonary embolism.
Results: PFO could be documented in 36 of the 112 Patients (32%).
Echocardiographic features of hypertension were found significantly more often
in patients without PFO (left ventricular hypertrophy, diastolic dysfunction;
P = 0.014, P = 0.01 resp.). Atrial Septal Aneurysma (ASA) correlated highly
significantly with PFO (P <0.001). Clinically, DVT or pulmonary embolism was
not suspected in any of the patients. Among patients with documented PFO,
evaluation for DVT was performed in 30 patients and pulmonary embolism
in 24 patients. DVT or pulmonary embolism could be confirmed in 7 Patients
(diagnostic yield: 19.4%)
Conclusion: In patients with ischemic stroke, hypertensive cardiomyopathy
correlates inverse with documented PFO. Our data suggest a positive selection
of PFO patients when hypertensive end organ damages like aortic plaque, left
ventricular hypertrophy or diastolic dysfunction are missing. Furthermore,
routine evaluation of DVT and pulmonary embolism may yield a considerable
rate of treatment-relevant findings and may help guiding decision for invasive
treatment of PFO.
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Interrelation of ST-segment depression during bicycle ergometry
and extent of myocardial ischaemia as assessed by myocardial
perfusion SPECT
S. Muzzarelli, M. Pfisterer, J. Müller-Brand, M. Zellweger (Basel, CH)
Background: Myocardial perfusion SPECT (MPS) is known to provide
quantitative information about myocardial ischemia. Little is known about the
interrelation between the extent of exercise-induced ST-segment depression
(STD) on ECG and the extent of myocardial ischemia.
Previous studies, which analysed this topic showed conflicting results.
Furthermore, as exercise was performed on treadmill, there is no comparative
data between STD on bicycle ergometry and severity of ischemia.
The aim therefore was to compare STD during bicycle ergometry and extent
of myocardial ischemia assessed by MPS in a large patient cohort.
Methods: Consecutive patients (n = 1132) referred for MPS with exercise stress
(bicycle ergometry) and interpretable stress ECG were evaluated with respect to
ECG and MPS findings of ischemia. Patients underwent an adequate standard
exercise and imaging protocol. Patients with complete left bundle branch block
or STD > = 1 mm in the resting ECG were excluded (n = 177). The maximal STD
in any lead 80 ms after the J point was recorded and exercise ECG was
considered ischemic if STD was horizontal or downsloping and 01 mm. MPS
was interpreted using a 20 segment model with a scale of 0 to 4. A summed
stress (SSS), summed rest (SRS) and summed difference score (SDS = SSSSRS, e.g. extent of ischemia) were derived. Ischemia was defined as an
SDS 02.
Results: The 955 patients were 61 ± 11 years old, 666 (70%) were male. Fourhundred-nine (43%) had known CAD and 377 (39%) had prior revascularization.
Hypertension was present in 605 (63%), diabetes in 222 (23%) and hypercholesterolemia in 559 (58%) of the patients. An exercise-induced STD was
present in 217 (23%) patients, 95 (10%) of them had a SDT of 1 mm and
122 (13%) >1 mm.
Myocardial ischemia on MPS was present in 363 patients (38%). Ischemia
was mild (SDS 94) in 145 (15%), moderate (SDS 5–8) in 119 (12%), severe
(SDS 9–12) in 54 (6%) and extensive (SDS >12) in 45 (5%) patients.
The presence and the extent of ST-segment depression was strongly associated
with an increasing extent of ischemia (p for trend <.01: Fig. 1).
Conclusions: These results demonstrate that the extent of ST-segment
depression increases as a function of ischemic extent. Of note, 24% of patients
with severe/extensive ischemia (2.5% of the whole collective) had no evidence
of ischemic stress ECG changes at all and were not recognized by stress ECG.

Figure 1
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Normal values for aortic diameters in children and adolescents –
in vivo assessment by contrast enhanced MR angiography
T. Kaiser, C.J. Kellenberger, M. Albisetti, E. Bergsträsser,
E.R. Valsangiacomo Buechel (Zürich, CH)
Introduction: Contrast-enhanced MR angiography (CEMRA) is being
increasingly utilised for diagnosis, planning and follow-up after interventions in
children with aortic arch anomalies. We sought to establish normal values of the
diameters of the thoracic aorta and reference curves for body growth in children
using CEMRA.
Methods: CEMRA was performed in 69 children without cardiovascular
disease. Median age was 10 years (range 2–20 y), weight 32 kg (10–83 kg),
height 140 cm (81–188 cm). Aortic diameters were measured at nine
standardized sites (aortic sinus, sinotubular junction, ascending aorta at the
level of right pulmonary artery, proximal to the brachiocephalic artery, proximal
transverse arch, distal transverse arch, isthmus, proximal descending aorta and
at the level of the diaphragm) on maximum-intensity projections images in
longitudinal and cross-sectional views. Regression analysis in relation to body
surface area (BSA) and height was performed and normative curves created.
The limits of agreement between measurements from longitudinal and crosssectional planes were calculated.
Results: Best fitting model was linear regression of the diameters to the squareroot of BSA. Regression analysis curves with prediction bands for 95%
confidence intervals are shown in Figure 1 for selected locations. Longitudinal
measurements tended to minimally underestimate the diameters compared to
cross-sectional measurements (mean difference –0.16 mm ± 0.34).
Conclusions: Normative curves for aortic diameters in children measured by
CEMRA are presented. These are the first normal data available for CEMRA and
can be used for diagnosis and planning treatment of aortic disease in children.

Figure 1

Discussion: ST-segment elevation in BS is caused by a shift in the ionic current
balance and the creation of a voltage gradient between the epicardium and the
endocardium. This ionic mechanism has been shown to be temperature
dependent. In our patient, fever was an extremely strong precipitating factor of
ventricular arrhythmias although the BS ECG anomalies didn’t disappear when
the temperature returned to normal.
Conclusion: we report an exceptional case of electrical storm in a patient with
BS, which was triggered only by a slight episode of fever but strong attack of
polyarthritis.
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Hypertrophic cardiomyopathy with midventricular obstruction
and apical aneurysm – a rare finding in an asymptomatic patient
with suspected ischaemic heart disease
S. Schneiter, M. Vurma, M. Klainguti, J.F. Surmely, A. Vuilliomenet
(Aarau, CH)
Introduction: Hypertrophic cardiomyopathy (HCM) is a genetic cardiac disorder
caused by a missense mutation of genes that encode for cardiac sarcomere
proteins. Phenotypic expression of HCM, which occurs in 1:500 adults in
general population includes massive hypertrophy primarily of the ventricular
septum. The mechanisms of HCM are complex and may include dynamic left
ventricular outflow obstruction (LVOT), mitral regurgitation, diastolic dysfunction,
myocardial ischemia and cardiac arrhythmias. HCM with midventricular
obstruction and an apical aneurysm (AA) is a rare condition occuring in 1% of
HCM patients and carries significant risk of adverse clinical events.
Case presentation: A 66 year old asymptomatic male with negative family
history was referred for cardiac evaluation with abnormal ECG which showed
ST segment depression with biphasic T waves in I, aVL and V2-5. Echocardiography showed apical akinesia with markedly thickened left ventricular
(LV) wall and discrete obstruction in the LVOT. Minimal mitral regurgitation and
mildly impaired diastolic function were present. Furthermore echo revealed
midventricular obstruction and an AA, Doppler color flow imaging showed a
diastolic paradoxic jet from the apex towards the base. Myocardial perfusion
scintigraphy demonstrated a reversible stress induced perfusion defect in the
apex. Angiography ruled out stenotic lesions in the epicardial vessels,
ventriculography showed hyperkinetic LV contractions with AA (figure 1). There
was midventricular obstruction due to systolic apposition of the LV wall.
Invasive hemodynamics determined a resting gradient (apex-midventricular)
of 45, systolic resting pressure in the apex was 193, postextrasystolic even
371 mm Hg! Holter monitoring showed one episode of a non-sustained
ventricular tachycardia (NSVT).
Discussion: The present case illustrates an asymptomatic male patient
suffering from HCM with midventricular obstruction, causing a severe
intraventricular pressure gradient and a viable AA in the LV. AA’s can result from
elevated intraventricular pressure or relative myocardial ischemia. Therapy is
conservative with high dose betablockers. Only one minor risk factor for sudden
death is present (NSVT), therefore no preventive implantation of an internal
defibrillator is considered.
Conclusion: Midventricular obstruction is a rare phenotype in HCM. Apical
stress induced ischemia is not caused by epicardial coronary artery stenosis but
rather due to excessive pressure gradients.
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A never ending night: 63 consecutive shocks in a patient
with Brugada syndrome
G. Girod, M. Tapponier, C. Sierro, P. Hildbrand (Sion, CH)
Background: Some causes of sudden cardiac death in patients with apparently
normal hearts have been identified. These include Brugada syndrome (BS),
which is associated with a peculiar pattern on the electrocardiogram (ECG)
consisting of a pseudo-RBBB and persistent ST segment elevation in leads V1
to V3. Three types of BS ECG patterns have been described, but ECG changes
can be transient. Among many factors that can unmask ECG pattern of BS, we
can mention sodium channel blockers, fever, pacing or vagal manoeuvre. BS is
usually diagnosed in adulthood, is more frequent in male and can be due to
SCN5A mutations causing a variety of abnormalities in the sodium channel.
Case report: we report the case of a 65 years old man with type 2 BS
diagnosed 3 years ago after a “torsade de pointe” episode. An internal cardiac
defibrillator (ICD) was implanted at that moment and he received 3 shocks in
2005 in the setting of atrial flutter. He had no family history of BS. Since August
2007, he suffered from polyathritis with several sub febrile episodes. During a
more severe attack, with only slight elevation of body temperature (38.2 °C), he
was hospitalized in the evening in a primary care hospital for multiple shocks
delivered by the ICD. The surface ECG demonstrates incessant episodes of
ventricular fibrillation. After several hours of treatment with anti pyretic drugs
and sedatives, the rhythmic storm weakened progressively. On the next day,
he was transferred in our centre and the interrogation of the ICD revealed the
delivery of 63 appropriate shocks for ventricular fibrillation episodes. The ICD’s
battery showed signs of weakening and had to be changed. Aggressive
treatment of polyarthritis and sub-febrile status permits remission of arrhythmia
and the patient didn’t suffer from recurrent shocks.

Figure 1

Figure 2
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The CB2 cannabinoid receptor agonist JWH-015 modulates
human monocyte migration through defined intracellular
signalling pathways
F. Montecucco, F. Burger, F. Mach, S. Steffens (Genève, CH)
Background: Recruitment of leukocytes to inflammatory sites is crucial in the
pathogenesis of chronic inflammatory diseases. The aim of this study was to
investigate if activation of CB2 cannabinoid receptors would modulate the
chemotactic response of human monocytes.
Methods and results: Human monocytes treated with the CB2 agonist JWH015 for 12 to 18h showed significantly reduced migration to chemokines CCL2
and CCL3, associated with reduced mRNA and surface expression of their
receptors CCR2 and CCR1. The induction of intercellular adhesion molecule
(ICAM)-1 in response to interferon (IFN)-gamma was inhibited by JWH-015.
Moreover, JWH-015 cross-desensitized human monocytes for migration in
response to CCL2 and CCL3 by its own chemoattractant properties. The CB2
selective antagonist SR144528, but not the CB1 antagonist SR147778 reversed
the JWH-015-induced actions, while the CB2 agonist JWH-133 mimicked the
effects of JWH-015. The investigation of underlying pathways revealed
involvement of phosphatidylinositol 3 kinase (PI3K)/Akt and extracellular signalrelated kinase (ERK) 1/2, but not p38 mitogen activated protein kinase (MAPK).
Conclusion: The cannabinoid JWH-015 modulates the recruitment of human
monocytes by various immediate and delayed effects in a CB2 dependent
manner: the immediate effect is the induction of monocyte migration by its own
potent chemotactic properties, which might inhibit the recruitment to local
inflammatory sites by desensitizing cells to chemokine gradients; the delayed
effects are reduced monocyte migration versus CCL2 and CCL3 via
downregulation of CCR2 and CCR1, and inhibition of IFN-gamma-induced
ICAM-1 upregulation. These anti-inflammatory properties might have crucial
effects in chronic inflammatory disorders such as atherosclerosis and
rheumatoid arthritis.

P186

Sarcomere alterations characterise heart pathology
I. Agarkova, R. Schoenauer, A. Felley, T. Pedrazzini, S. Hoerstrup
(Zürich, Lausanne, CH)
Introduction: The sarcomere cytoskeleton ensures the perfect organization and
interaction of contractile filaments in striated muscle. Its important element is
the M-band, believed to organize the myosin filament lattice. Members of the
myomesin protein family are the main protein components of the M-band.
Previous studies have indicated that M-band composition depends on the
contractile parameters of a particular muscle. The aim of our study is to analyze
the M-band and overall sarcomeric alterations in diseased heart.
Methods: Several lines of transgenic mice are used as models of dilated
cardiomyopathy (DCM) and heart failure. Hypertrophic cardiomyopathy is
induced by isoproterenol delivery. Echocardiography evaluates the pathology
progression in the heart. RT-PCR analysis, immuno-blotting and immunofluorescent staining are used for analysis of the expression of sarcomeric
components.
Results: We studied the alterations of M-band in cardiac muscle of mouse and
man in pathological situations. We found that myomesin 3 is expressed in the
heart of several mouse models for DCM but is undetectable in the healthy and
hypertrophic mouse heart. The other important feature of the dilated heart is
reexpression of the embryonic heart specific isoform of myomesin 1 and downregulation of M-protein (myomesin 2). These alterations are cell-specific and
correlate with the deterioration of the heart function in the failing heart.
Manipulations that improve cardiac function also reduce the expression of
embryonic markers. The M-band protein composition of the healthy human
heart is different from that of the mouse. However, we were able to identify
the changes specific for DCM also in material from human patients.
Conclusion: The alteration of the M-band protein composition might be part
of a general adaptation of the sarcomeric cytoskeleton to unfavorable working
conditions, like the impaired calcium handling in the failing heart. We suggest
that specific changes in the M-band might serve as a convenient marker for
DCM and provide a clue for the understanding of the mechanisms of the
pathology development.
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Amiodarone inhibits tissue factor and arterial thrombus formation
A. Breitenstein, S.F. Stämpfli, A. Akhmedov, H. Ha, F. Follath,
A. Bogdanova, T.F. Lüscher, F.C. Tanner (Zürich, CH)
Introduction: Tissue factor (TF) is a key player in the development of acute
coronary syndromes such as unstable angina pectoris or myocardial infarction.
In patients with coronary artery disease and reduced ejection fraction,
amiodarone improves mortality by decreasing sudden cardiac death. Since
the latter may occurs due to coronary artery thrombosis, the question arises
whether amiodarone can inhibit thrombus formation.

40 S

Methods and results: Amiodarone (1–10 mM) inhibited tumor necrosis factoralpha (TNF-a)- and thrombin-induced TF protein expression in human
endothelial cells in a concentration-dependent manner by more than 80%
(n = 4; p <0.001) at 10 mM. This effect was accompanied by inhibition of
endothelial TF surface activity (n = 4; p <0.012). Amiodarone also inhibited TF
protein expression in vascular smooth muscle cells (n = 4, p <0.001). In
contrast, expression of tissue factor pathway inhibitor as well as tissue-type
plasminogen activator remained unaffected, while that of plasminogen activator
inhibitor-1 was reduced in a concentration-dependent manner (n = 4, p <0.015).
Expression of TF mRNA was not altered by amiodarone (n = 5, p = NS),
indicating that inhibition of TF occurred at the posttranscriptional level. TF
protein degradation was not affected by amiodarone (n = 4, p = NS), but protein
synthesis, determined by a metabolic labelling experiment with 35-Smethionine/-cysteine was impaired, demonstrating that amiodarone specifically
inhibited TF protein translation. In a photochemical injury model of arterial
thrombus formation, amiodarone inhibited thrombotic occlusion (n = 5;
p <0.035) of mouse carotid artery in vivo; occlusion time was prolonged by
a factor 2.
Conclusions: This study demonstrates that amiodarone inhibits TF protein
expression in human endothelial and vascular smooth muscle cells; this effect
occurs at the translational level. Consistent with these observations,
amiodarone inhibits arterial in vivo. These results demonstrate a potent
antithrombotic action of amiodarone.

P188

Epigallocatechin-3-Gallate decreases endothelial tissue
factor expression: a possible mechanism for the cardioprotective
effect of green tea
E.W. Holy, A. Akhmedov, N. Holm, T.F. Lüscher, F.C. Tanner
(Zürich, CH)
Introduction: Tissue factor (TF) is a major initiator of arterial thrombosis and
involved in acute coronary syndromes. Increasing evidence suggests that tea
catechins, in particular epigallocatechin-3-gallate (EGCG), exhibit strong
cardioprotective effects; however, questions about anti-thrombotic activity of
these substances and the involved mechanisms remain open. We therefore
hypothesized that (EGCG) might inhibit cytokine-induced endothelial TF
expression and activity.
Methods and results: EGCG (1-30 mM) inhibited tumor necrosis factor-alpha
(TNF-a) and histamine-induced TF expression in human endothelial cells in a
concentration-dependent manner. Administration of 30 mM EGCG resulted in a
85% reduction of TNF-a induced TF expression (n = 5, P <0.001). A similar
effect occurred with TF surface activity. In contrast, expression of tissue factor
pathway inhibitor as well as vascular cell adhesion molecule-1 (VCAM-1) were
not affected. EGCG did not exert any toxicity as assessed by lactate
dehydrogenase release. Real-time PCR revealed that the inhibition of cytokineinduced TF expression occurred at the transcriptional level. Study of the TF
promoter confirmed that EGCG inhibited TNF-a induced activation of the TF
promoter (n = 4; P <0.05). Analysis of the mitogen-activated protein (MAP)
kinases pathway indicated that inhibition of the TF promoter occurred via
inhibition of c-Jun terminal NH2 kinase (JNK) phosphorylation. Specific
inhibition of JNK with SP600125 significantly impaired TF induction after
TNF-a stimulation, whereas VCAM-1 expression remained unaffected.
Conclusions: These results suggest that EGCG inhibits cytokine induced
endothelial TF expression by decreasing TF promoter activity through inhibition
of the MAP-kinase JNK. Considering the rising spread of green tea in daily
alimentation, these data give us a new insight into the beneficial potential of
green tea derived catechins and may lead to new strategies for the prevention
of vascular thrombosis.

P189

The levels of the endocannabinoid 2-AG are increased
within advanced atherosclerotic plaques and visceral tissue
of hypercholesterolemic mice
F. Mach, I. Matias, F. Burger, S. Petrosino, G. Pelli, V. Braunersreuther,
F. Montecucco, V. Di Marzo, S. Steffens (Genève, CH; Pozzuoli, I)
Background: Recent evidence suggests a role for CB2 cannabinoid receptors
in atherosclerosis, and various studies reported the modulation of the
endocannabinoid signaling system in different inflammatory conditions. Here we
analyzed a possible modulation of endocannabinoids during atherosclerosis
development in mice.
Material and methods: Wild type and apolipoprotein E knockout (apoE–/–) mice
were fed either normal chow or high cholesterol diet for 8 to 12 weeks. The
endocannabinoids 2-AG and anandamide in thoraco-abdominal aortas as well
as visceral adipose tissue were measured by liquid chromatography-mass
spectrometry. The expression of the endocannabinoid biosynthesizing enzyme
NAPE-PLD and degrading enzymes FAAH and MAGL in atherosclerotic plaques
was determined by immunohistochemistry and double immunofluorescence.
In vitro migration experiments were performed with freshly isolated human
monocytes.
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Results: We found significantly increased levels of the endocannabinoid 2-AG
in aortas (1.8–2.1 fold increase) and visceral adipose tissue (1.7–2-fold increase)
of apoE–/– mice fed on high cholesterol diet for 12 weeks as compared to
apoE–/– mice fed on normal chow or wild type mice fed on cholesterol. No
significant difference in 2-AG levels was observed after 8 weeks of diet, and no
changes in anandamide levels were found in any group. We found that NAPEPLD, MAGL and FAAH were expressed by macrophages within atherosclerotic
lesions. In vitro, we found that 2-AG at 0.3 to 1 micromolar induced monocyte
migration, which corresponds to the levels observed in aortas (2.2 nmol/g).
Discussion: ur data show the presence of elevated endocannabinoid signaling
at advanced atherosclerotic lesion progression in mice. It is conceivable that
2-AG triggers the ongoing inflammatory process by recruiting more inflammatory cells and/or inducing platelet activation.
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Amphetamine induces tissue factor: proposed pathogenesis
of amphetamine-associated acute vascular events
C. Gebhard, G.G. Camici, C.E. Gebhard, A. Akhmedov,
A. Breitenstein, T.F. Lüscher, F.C. Tanner (Zürich, CH)
Background: As amphetamine abuse has become prevalent, numerous reports
have appeared on amphetamine-associated cardiovascular complications,
including myocardial infarction and stroke. However, the pathogenesis of
amphetamine-related acute vascular effects is still uncertain. Tissue factor (TF)
has been implicated in acute vascular syndromes. Hence, this study examines
the effect of amphetamine on endothelial TF expression.
Methods and results: Amphetamine (107–104 mol/L) enhanced thrombininduced TF expression of human aortic endothelial cells (HAEC) by 1.6-fold.
Moreover, amphetamine enhanced TNF-alpha-induced TF expression by 1.8fold and induced basal TF expression, which reached 2.2-fold the unstimulated
level (p <0.05). Similarly, methylendioxymethamphetamine (MDMA, “Ecstasy”)
(107–104 mol/L) enhanced TNF-alpha induced TF expression of HAECs by 1.7fold (p <0.05). The effect of amphetamine and MDMA on TF protein expression
was paralleled by an increased TF surface activity (p <0.05). In contrast,
amphetamine reduced basal TFPI expression in HAECs by 40% (p <0.05).
These effects were completely prevented by pretreatment with the dopamine D4
receptor antagonists L-745,870 and L-750,667, but not the dopamine D2
receptor antagonist raclopride and the dopamine D3 receptor antagonist NGB
2904. In contrast, dopamine enhanced TNF-alpha induced TF expression in a
concentration-dependent manner (p <0.05). Real-time PCR revealed that the
dopamine D4 receptor is expressed in cultured HAECs. Amphetamine enhanced
phosphorylation of the MAP kinases ERK and p38 (p <0.05), while that of JNK
remained unaffected (p = NS). In line with this observation amphetamine
enhanced TNF-alpha-induced TF mRNA expression. The observed effects
occur at amphetamine concentrations corresponding to plasma concentrations
of consumers.
Conclusions: Amphetamine induces TF expression in endothelial cells via
activation of the dopamine D4 receptor. This effect is mediated by the MAP
kinases p38 and ERK. Given the importance of TF in the pathogenesis of acute
coronary syndromes, TF induction may account for the increased frequency
of acute vascular syndromes following amphetamine consumption.
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Angiotensin II-mediated metabolic and morphologic remodelling
of cardiomyocytes: role of tumour necrosis factor alpha
C. Pellieux, C. Montessuit, I. Papageorgiou, R. Lerch (Genève, CH)
Introduction: We have recently observed that angiotensin II (AngII) elicits downregulation of the fatty acid oxidation pathway, which is a central feature of
ventricular remodeling associated with heart failure. Since AngII may induce
synthesis of cytokines including tumor necrosis factor alpha (TNF-alpha) and
since TNF-alpha is produced in failing myocardium, we investigated the
potential involvement of TNF-alpha in the observed effects of AngII.
Methods: Adult rat cardiomyocytes in primary culture (ARC) were exposed
either to AngII (100 nM) or to TNF-alpha (10 ng) for up to 14 days. To investigate
the role of TNF-alpha released in response to prolonged exposure to AngII,
TNF-alpha was neutralized in selected experiments using anti-TNF-alpha
antibodies (0.2 microg/ml).
Results: Exposure of ARC to AngII or TNF-alpha both markedly downregulated
protein expression of enzymes of fatty acid oxidation (carnitine
palmitoyltransferase I –41 and –81%, respectively; medium chain acyl CoA
dehydrogenase –40 and –82%), whereas, markers of hypertrophy were
increased (ANF +548 and +2465%, BNP +749 and +1340%, cell surface area
+20 and +30%). However, there was a marked difference in the time-course.
The onset of changes was immediate in the presence of TNF-alpha, but delayed
to day 7 in the presence of AngII. Interestingly, in ARC treated with AngII, mRNA
and protein expression of TNF-alpha started to increase on day 7, concomitantly with the onset of metabolic changes. The induction of TNF-alpha was
dose dependent. The addition of TNF-alpha neutralizing antibodies to the
culture-medium of AngII-stimulated ARC completely abolished downregulation
of the fatty acid oxidation pathway (Figure 1) and attenuated the hypertrophic
response.
Conclusions: AngII induces TNF-alpha synthesis in ARC in a dose-dependent
manner. TNF-alpha mediates downregulation of the fatty acid oxidation pathway
and, enhances the hypertrophic response to AngII. TNF-alpha synthesis in
response to prolonged exposure of AngII may play a role in the progression
from compensated remodeling to heart failure.

Figure 1
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Altered KATP expression and electrophysiology in heart failure:
replication in vitro with angiotensin II or tumour necrosis factor
alpha
N. Isidoro Tavares, P. Philip-Couderc, R. Lerch, A. Baertschi,
C. Montessuit (Genève, CH)
Heterogeneous prolongation of the action potential in the post-infarction
myocardium is one of the predominant causes of increased incidence of fatal
arrhythmias. Sarcolemmal ATP-dependent potassium (KATP) channels are
important metabolic sensors regulating electrical activity of cardiomyocytes by
shortening the action potential. These channels are made of 4 pore-forming
subunits, either Kir6.1 or Kir6.2, and 4 regulatory subunits, either SUR1 or
SUR2. We previously observed in post-infarction heart failure marked alterations
of KATP subunits expression and electrophysiology. In short, the Kir6.1
conductance subunits and all regulatory subunits were overexpressed in the
infarct border zone, conferring to failing cardiomyocytes responsiveness to the
KATP opening drug diazoxide, which has no effect on normal cardiomyocytes.
Angiotensin II (AngII) and tumor necrosis factor alpha (TNFalpha) have been
involved in the progression from compensated hypertrophy to heart failure, and
we observed strong expression of TNFalpha in the infarct border zone.
Cardiomyocytes isolated from normal rat hearts were exposed in vitro to AngII
or TNFalpha to determine whether these factors could be involved in the altered
KATP subunits expression and electrophysiology. We observed similar mRNA
expression pattern in cardiomyocytes cultured with AngII or TNFalpha as in
post-infarction failing hearts, with increased Kir6.1 and SUR2B subunits.
Cardiomyocytes cultured with AngII or TNFalpha exhibited increased KATP
currents in response to diazoxide. The action potential was prolonged in
cardiomyocytes exposed to AngII or TNFalpha, but shortened upon addition
of diazoxide. These responses to diazoxide were not observed in untreated
cardiomyocytes. In conclusion, exposure of normal cardiomyocytes in vitro
to AngII or TNFalpha replicates the in vivo features of KATP expression and
electrophysiology in heart failure. This model will be a useful tool to dissect the
molecular mechanisms governing KATP subunits expression in heart failure.
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Receptor activator of nuclear factor-kappa b ligand (rankl)
induces human monocyte-derived dendritic cell differentiation
to ostoclast-like cells through pi3k/akt activation: possible role
in atherosclerotic plaque calcification
F. Montecucco, M. Bertolotto, L. Ottonello, S. Steffens, F. Mach,
F. Dallegri (Genève, CH; Genova, I)
Introduction: receptor activator of nuclear factor-kB ligand (RANKL) plays a
crucial role in atherosclerotic plaque calcification, a condition which favours
plaque rupture. RANKL influences pro-inflammatory activities of osteoclast-like
cell (OCL) precursors, such as human monocytes and dendritic cells. However,
the signaling pathways governing RANKL-induced activities are still
controversial. Thus, we investigated the RANKL-induced kinase activation.
Methods: human monocytes were purified from buffy coats by centrifugation on
Ficoll-Hypaque-Percoll density gradients. To differentiate to immature dendritic
cells, monocytes were cultured for 6 days in serum-free medium in the presence
of IL-4 and GM-CSF. Then, immature dendritic cells were cultured in the
presence of RANKL and M-CSF for 12 days to obtain multi giant osteoclast-like
cells. Counts of number of multi giant osteoclast-like cells and intracellular
kinase activation were performed by May Grünwald Giemsa stained slides and
western blot assay, respectively.
Results: our results showed that RANKL induces human monocyte-derived
dendritic cell differentiation to multi giant osteoclast-like cells through PI3K/Akt
activation, as suggested by both the use of Akt inhibitor and western blot
analysis.
Conclusions: RANKL-induced dendritic cell differentiation to OCLs through
PI3K/Akt activation suggests that this pathway might be a possible target for
the pharmacologic inhibition of OCL precursor differentation in atherosclerotic
plaque calcification.
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Atrial repolarisation alternans in a chronic sheep model
of pacing-induced atrial fibrillation
E. Pruvot, F. Jousset, P. Ruchat, J-M. Vesin, M. Burki, T. Zerm,
M. Fromer (Lausanne, CH)
In pacing-induced models of atrial fibrillation (AF) that mimic atrial highfrequency foci, the increase in AF susceptibility over time is not paralleled by
any increase in dispersion of repolarization (DOR). Measurements of effective
refractory periods (ERP), however, were performed by using a single extra
stimulus, which bears significant limitation because it cannot evaluate any
dynamic increase in DOR that may arise at rapid heart rates. Repolarization
alternans (Re-ALT), a beat-to-beat alternation in action potential duration,
enhances DOR above a critical heart rate. It is unknown, however, whether
Re-ALT plays a role in promoting AF.
Method and results: two DDD pacemakers (Vitatron TM), each with right atrial
(RA) and ventricular leads, were implanted in three male sheep (50–80 kg). The
1st pacemaker was used to deliver 1) electrophysiology protocols for
measurements of RA ERP (S1S2) and of RA Re-ALT threshold (S1S1), and 2)
intermittent RA burst pacing (for 5 sec followed by 2 sec of sinus rhythm) until
sustained AF developed. The 2nd pacemaker was used to record a single
broadband unipolar RA electrogram (EGM). RA repolarization wave (Ta) was
indisputably seen following depolarization. In the first two sheep, sustained AF
was induced after 4 and 6 weeks of RA burst pacing. RA ERP decreased
progressively from 150 ms (pre-activation) to 125 ms and to 90 ms after 2 and
4 weeks of burst pacing respectively. Importantly, alternans of Ta was observed
at fast pacing rates, but its threshold could not be determined because of 2/1
AV conduction with far field ventricular contamination of the RA Ta. The AV
junction of the 3rd sheep was then ablated by RF in order to dissociate far-field
ventricular activity from RA EGM. Re-ALT threshold was measured at 270 ms
pre-activation, and remained stable until sustained AF developed.Importantly,
the range of pacing CL during which RA Re-ALT was observed increased from
20 ms pre-activation to 140 ms before sustained AF developed. Of note RA
Re-ALT appeared intermittently, but periods of Re-ALT increased in duration
and amplitude as pacing CL decreased.
Conclusion: we report here for the first time in vivo measurements of atrial
repolarization alternans using standard pacemaker technology in a chronic
sheep model of pacing-induced AF. Our findings suggest that atrial repolarization alternans might be a mechanism by which dispersion of repolarization
transiently increases, promoting wavebreaks and AF at rapid rates.

Conclusion: In patients with CRT devices, ICG is able to detect even small
intra-individual changes in cardiac output and stroke volume incurred by
different pacing-modes. Therefore, this simple bedside method might be a
useful tool for optimal AV- and VV-interval adjustment of CRT devices.
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Real-time assessment of mechanical dyssynchrony and left
ventricular function induced by right ventricular apical pacing
T. Wolber, C. Binggeli, J. Holzmeister, C. On, C. Brunckhorst, F. Duru
(Zürich, CH)
Background: Chronic right ventricular apical (RVA) pacing has been associated
with increased risk of heart failure and adverse outcome. RVA pacing induces
abnormal electrical activation patterns. However, few data exist on the acute
effects of RVA pacing on three-dimensional ventricular function and mechanical
dyssynchrony. We performed a three-dimensional (3D) echocardiographic study
to quantify global and regional left ventricular function during RVA pacing.
Methods: 21 patients with implanted cardiac devices and normal intrinsic
atrioventricular conduction were included in the study. Three-dimensional
echocardiography was performed during intrinsic sinus rhythm and during RVA
pacing. Three-dimensional datasets were acquired with a 4D matrix transducer.
Offline quantification of global and regional left ventricular function was
performed using a dedicated software toolkit. Mechanical dyssynchrony was
assed by time-volume analysis of 17 myocardial segments. Time to reach
minimum regional volume was calculated for each segment as a percentage of
the cardiac cycle. The systolic dyssynchrony index (SDI) was defined as the SD
of these time periods.
Results: During intrinsic sinus rhythm, left ventricular ejection fraction (LVEF)
was 53 ± 15 percent. The systolic dyssynchrony index during intrinsic
conduction was 4.4 ± 2.8 percent. RVA pacing was associated with an acute
13 percent (95 CI, 2–14; P = 0.02) relative decline in left ventricular ejection
fraction. Mechanical dyssynchrony was induced by RVA pacing, as expressed
by a 102 percent (95 CI, 49–154); P <0.001) relative increase in SDI.
Conclusion: The results of this 3D echocardiographic study suggest that RVA
pacing results in acute deterioration of systolic left ventricular ejection fraction
and induces mechanic left ventricular systolic dyssynchrony. Further research is
warranted to determine whether alternate site pacing might be
hemodynamically beneficial.
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Value of non-invasive haemodynamic monitoring by transthoracic
impedance cardiography (ICG) for CRT programming
R. Blank, C. Boesch, C. Sticherling, R. Jeger, B. Schaer, S. Osswald
(Basel, Zürich, CH)
Background: Echocardiography-based CRT programming is complex and time
consuming. ICG (as e.g. used in Task Force Monitor, TFM®) as a simple, noninvasive tool for acquiring hemodynamic data on a beat-to-beat basis may offer
an alternative method. However, it is unknown whether ICG is sensitive enough
to detect subtle hemodynamic changes due to different pacing-induced
ventricular activation patterns.
Aims: a) to assess the feasibility of ICG during routine follow-up of heart failure
patients with CRT devices, and b) to determine its ability and reproducibility to
measure immediate hemodynamic changes in different pacing modes.
Methods: 17 patients (mean age 67 ± 10 years) with chronically implanted CRT
device (mean EF 27 ± 9% and LBBB) were evaluated one month after AVoptimization based on echocardiography. The TFM® was used to monitor beatto-beat heart rate by ECG, cardiac output by ICG, and blood pressure by
oscillometry. Hemodynamic measurements of 10 minute sampling episodes in
supine resting position were compared during intrinsic rhythm (IR), biventricular
paced rhythm (BiV), right ventricular (RV) and left ventricular (LV) paced rhythm,
all in the VDD mode.
Results: Analysis of ICG was possible in all but one patient. The measurements
had to be stopped in one patient because a serious hemodynamic deterioration
occurred during IR. In another patient continuous blood pressure monitoring
was not possible because cuffs could not be fixed on the patients fingers due to
severe joint disease. Compared to intrinsic rhythm, BiV increased CI and SV,
while neither RV nor LV pacing had an effect on hemodynamic parameters. On
an intra-individual basis 16 of 17 patients showed an improvement of CI during
BiV compared to IR. QRS width increased during RV pacing, but not during BiV
and LV pacing.
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Registration of three-dimensional coronary sinus computed
tomographic images with projection images obtained using
fluoroscopy
A. Sorgente, F.F. Faletra, C. Conca, G.B. Pedrazzini, E. Pasotti,
A. Auricchio, T. Moccetti (Lugano, CH)
Background: Coronary sinus (CS) and coronary veins (CV) are not usually
delineated by fluoroscopy. Their representation obtained from computed
tomography (CT) and subsequent projection of these images over the
fluoroscopy system may help in cannulation of CS and its branches during
cardiac resynchronization therapy (CRT) procedures.
Methods: In this feasibility study, in vitro experiments were performed with a
plastic heart model (phantom). Subsequently, 18 consecutive patients
underwent contrast-enhanced, ECG-gated CT scanning. CS and CV together
with the superior vena cava, the distal portion of the trachea and of the two
bronchi generated from the reconstructed data at 75% of the R-R interval of the
cardiac cycle were registered and superimposed over the coronary sinus
angiogram obtained from fluoroscopy. Registration accuracy was verified by
assessing the overlap of CS borders seen both in the CT and the fluoroscopy
images after contrast medium injection.
Results: The mean registration error was 0.73 mm (range 0.01 to 2.22 mm) for
the body of CS while it was 0.8 mm (range 0.06 to 2.64 mm) for first order
branches of CS. No differences were found in the measurements of the
diameter of CS (p = 0.463)and first order coronary veins (p = 0.479) obtained
respectively with CT and fluoroscopy .
Conclusions: Registration of 3D models of the CS and coronary veins with
fluoroscopic images of the same structure is feasible and could accelerate
appropriate localization of coronary venous system during CRT procedures.
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Fascicular ventricular tachycardia: methods of mapping and
results of radiofrequency catheter ablation
M. Zimmermann, H. Burri, H. Sunthorn, D. Shah (Meyrin, Genève, CH)
Verapamil-sensitive fascicular ventricular tachycardia (VT) is a rare form of
idiopathic VT characterized by a right bundle branch block configuration with
left axis deviation. This arrhythmia usually occurs in the absence of heart
disease, frequently during exercise; this VT has been shown to arise from the
left posterior fascicle and can be cured by radiofrequency catheter ablation
(RFCA).
We report on 6 cases of verapamil-sensitive fascicular VT (4 men, 2 women;
mean age 27 ± 11 yrs) referred for RFCA after unsuccessful medical treatment
with betablockers and/or verapamil. Coronary artery disease was present in 1/6.
Fascicular VT was paroxysmal in 5 cases and incessant in 1 case; mean VT rate
was 182 ± 52 bpm; symptoms consisted in mild or severe palpitations related to
exercise in 5/6. When verapamil was used, VT was terminated in 3/3 but
reccurred during oral treatment in all. Fascicular VT arose from the left mid
septum in 5/6 patients and from the left apex in 1/6. Mapping was performed
during VT (earliest endocardial activation; recording of sharp Purkinje potentials
preceding the QRS) or during sinus rhythm (presystolic Purkinje potential; pacemapping), with confirmation by an activation map using the NaVX system in
2 cases. A standard 4 mm-tip catheter was used in 5/6, and an irrigated-tip
catheter was used in 1/6. RFCA was successful in all (6/6) with a mean of 8 ±
4 RF applications; total procedure time was 132 ± 75 min and radiation time
was 28 ± 17 min. No complication occurred and no VT recurrence was
observed during follow-up (mean: 17 months).
Conclusion: verapamil-sensitive fascicular VT is a rare arrhythmia with specific
ECG features. This form of VT should be promptly recognized because it can be
cured by RFCA. Endocardial mapping should identify VT exit site or a zone of
slow conduction and an activation map using a 3-D navigation system can be
useful in selected cases.
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A new ECG criteria differentiating type 2 and 3 Brugada pattern
from ordinary incomplete right bundle branch block
S. Chevallier, A. Forclaz, I. Peytremann-Bridevaux, M. Kotnik,
J. Schläpfer, E. Pruvot (Lausanne, CH)
Three types of Brugada ECG pattern have been described so far. While type 1
(coved) pattern is diagnostic of Brugada syndrome (BrS), type 2 and 3,
characterized by a saddle-back appearance with ST-elevation > = or <1 mm
respectively, need antiarrhythmic drug challenge (AAD) to confirm BrS. We
report here on a new criteria based on the 12-lead ECG that successfully
differentiates between ordinary incomplete right bundle branch block (incRBBB) and true type 2 and 3 patterns evolving toward type 1 BrS pattern
during AAD.
Method and results: 34 consecutive patients (pts) (42 ± 13 y, 30 males, no
structural heart disease in 91%, syncope in 41%, arrhythmia in 12%, family
history of sudden death in 12%), referred for AAD (iv ajmaline 1 mg/kg) because
of type 2 or 3 BrS pattern were included. One of the investigators (CS) in charge
of ECG analysis was blinded to AAD results. V1 and/or V2 ECG chest leads
showing inc-RBBB pattern were digitized and magnified by ten. Two angles
were measured at baseline: Alpha (A), defined as the cross section of a vertical
line with the downslope of the r’ wave, and Beta (B), as the cross section of the
upslope of the S wave with the downslope of the r’ wave. In pts with inc-RBBB
in both chest leads, the lead with the greatest A and B angle was used for
comparison. Then, baseline angle values were compared between pts with
negative and positive AAD, and receiver operator curves (ROC) were built to
identify optimal discriminative angle cut-off values. Both angles were
significantly smaller in pts with negative as compared to pts with positive AAD
(A, 31 ± 19° vs 51 ± 20° respectively, p <0.001; B, 36 ± 19° vs 62 ± 22°
respectively, p <0.001); B angles, however, showed a smaller overlap (fig. 1).
Importantly, outliers (arrows fig 1) with positive AAD but small A and B values or
with negative AAD but large A and B values all presented a significant structural
heart disease. The optimal baseline B cut-off value computed by ROC achieved
56°, which yields a sensitivity of 83%, a specificity of 86%, a PPV of 77% and a
NPV of 90% of type 1 pattern following AAD.

Figure 1

Conclusion: We report here an original ECG-based method that successfully
discriminates between pts with ordinary incomplete RBBB pattern and those
evolving towards a type 1 BrS ECG pattern during AAD. Importantly, pts with
false negative and positive results suffered from structural heart disease. This
simple criterion appears as a promising mean to screen pts suspected of
suffering from BrS.
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Catheter ablation of atrial fibrillation as first line therapy?
Experience in daily practice
H. Tanner, L. Roten, J. Seiler, N. Schwick, J. Fuhrer, E. Delacrétaz
(Bern, CH)
Introduction: Catheter ablation of atrial fibrillation (AF) is generally considered
in patients with symptomatic AF refractory to class I and III antiarrhythmic drug
(AAD). However, catheter ablation of AF as first line therapy is an alternative for
selected patients.
Methods: We studied all patients undergoing catheter ablation for symptomatic
AF between 2002 and 2007. The number of patients without AAD treatment
before ablation was assessed. Moreover, reasons for choosing this treatment
strategy were analysed, and patients without AAD pre-treatment (Group 1) were
compared to all others (Group 2) with respect to clinical, procedural, and followup data.
Results: From the 284 patients included, 43 (15%, Group 1) underwent AF
catheter ablation as first line therapy, and 241 patients (85%, Group 2) had at
least one preceding AAD trial. In patients with catheter ablation as first line
therapy, the main reason for this strategy was patient’s preference, driven by the
fear of AAD side effects, n = 32 (74%), accepting the risks of catheter ablation.
Almost half of these patients (44%) had a physically very active lifestyle (i.e.
endurance sports). In 11 patients (26%) catheter ablation as first line therapy
was chosen because of medical considerations, i.e. prolonged sinus pauses on
termination of AF (n = 5),sinus bradycardia (n = 2) and hyperthyroidism (n = 2).
AF duration prior to ablation and the number of redo procedures were lower in
group 1, but other clinical, procedural, and follow-up data did not differ
significantly (table).
Conclusions: Catheter ablation as first line therapy of AF is feasible. The main
reason for first line catheter ablation of AF was patient’s preference because of
fear of drug side effects with respect to their very active lifestyle and to a lesser
extent by medical reasons. Success rates and complications did not differ
between first and second line catheter ablation for AF.

Table 1
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Investigating unexplained syncope at an outpatient clinic:
results on more than 900 patients
J.F. Iglesias, D. Graf, A. Forclaz, M. Fromer, J. Schläpfer, E. Pruvot
(Lausanne, CH)
Background: Syncope (Sy) remains unexplained in up to 60% of patients (pts)
referred to an emergency department. Our study reports the results of the
investigation of unexplained Sy referred to a Sy outpatient clinic using a
standardized work-up.
Methods and results: 939 consecutive pts (52 ± 17 y, female 49%,
hypertension 28%, ischemic heart disease 8%) referred to our Sy outpatient
clinic for an unexplained Sy underwent a standardized work-up including
detailed history and screening for Sy-related symptoms using a structured
questionnaire, physical examination and 12-lead ECG followed by orthostatic
BP testing, head-up tilt testing (HUT) and supine and upright carotid sinus
massage (CSM). Hyperventilation testing (HYV) was performed only in pts with
anxious and/or depressive features. Echocardiography and stress test were
performed when initial evaluation suggested an underlying cardiac anomaly.
Invasive testing consisting in electrophysiological study (EPS) and implantable
loop recorder (ILR) were proposed to pts with a cardiac anomaly or traumatic
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unexplained Sy. Our standardized work-up identified an etiology in 66% of the
pts. The following causes were diagnosed: vasovagal (VV) 27%, psychogenic
(Psy) 14%, rhythmic 16% (cardio-inhibitory CSH 10%, SVT 2%, VT 2%, AV
block 2%), hypotension 6%, situational 2% and others 1%. 92% of the causes
were established using non-invasive tests while invasive tests yielded an
additional 8% of diagnoses. Diagnostic yields of different selected tests were as
follows: HUT 39% (333/844 pts), CSM 29% (204/714 pts), HYV 49% (138/282
pts), EPS 22% (35/156 pts) and ILR 55% (30/54 pts). Interestingly, pts with
rhythmic causes were older
(67 ± 15 vs 43 ± 16 y, p <0.01), had a lower functional capacity (NYHA class
0II, 30% vs 4%, p <0.01), displayed longer P-wave duration (112 ± 22 vs 98 ±
16 ms, p <0.01) and less presyncopal prodromes (53% vs 94%, p <0.01) than
pts with VV or Psy Sy.
Conclusion: A standardized work-up focusing on non-invasive tests yields two
third of etiologies in pts referred for unexplained Sy. Reflex and psychogenic Sy
account for >50% of total causes, while life-threatening tachyarrhythmias
remain uncommon. Sudden Sy, especially in pts with functional limitation and/or
prolonged P-wave duration, suggests a rhythmic etiology.

Responders had significantly less ICD therapies (both ATP and ATP or shocks)
than non-responders, as shown in the table 1.
Conclusions: The data presented give some hints that in patients with
persistent improvement of EF by CRT the arrhythmic risk is lower than in nonresponders. These results have to confirmed in a larger cohort.
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Surface ECG as a guiding tool for programming optimal rightto-left ventricular delays in cardiac resynchronisation therapy
M. Coenen, B. Schaer, R. Blank, C. Sticherling, S. Osswald
(Basel, CH)
Introduction: Cardiac resynchronization therapy (CRT) is routinely performed
in a great number of patients (pts). Echocardiography guided adjustment of the
programmed AV-delay and right-to-left ventricular (VV) delay is performed to
achieve optimal resynchronization results. In daily practice, this procedure is
complex and time consuming.
Aim: Definition of the relationship between various surface ECG parameters and
echo optimized VV-delays in CRT patients, with the ultimate goal to develop an
ECG derived algorithm for automated VV-delay adjustment.
Methods: Echo/doppler assessment and 12 lead ECGs were obtained during
biventricular pacing with the VV-delay programmed in incremental 20ms steps
from +80 ms (RV first) to –80 ms (LV first) resulting in 8 data sets for each pt.
PR-, QT-, RR-intervals, QRS-width and QRS-axis were compared to the
interventricular mechanical delay (IVMD = time delay between aortic to pulmonic
valve opening), diastolic filling time (DFT) and velocity time integral in the left
ventricular outflow tract (VTI-LVOT). IVMD was used as our standard to optimize
ventricular synchronization, with the shortest IVMD defining the optimal
programmed VV-delay.
Results: 16 pts (12 M) with implanted CRT-ICDs were studied. The individual
QRS-axis during biventricular pacing with VV-intervals from –80 to +80 ms
ranged from –80 to –240 degrees and QRS-width from 124 to 240 ms,
respectively. VTI-LVOT and DFT/RR did not change with different VV-intervals.
IVMD showed a bidirectional behavior in relation to the programmed VV-Interval,
with individual IVMDs ranging from 0 to 65 ms. The shortest mean IVMD (13 ±
13 ms) was obtained at the same VV-delay settings as the narrowest QRS-width
(158 ± 18 ms), which on average was the shortest with a programmed VV-delay
of 0 to –20 ms. The QT- or the PR-interval showed no predictable relation to the
VV-programming.
Conclusion: Our study shows that QRS-width and IVMD measured by
echodoppler closely correlate with the programmed VV-interval. Therefore,
having accepted the IVMD as a reliable surrogate marker for optimal adjustment
of ventricular synchronization, we postulate that QRS-width might be a very
useful and easy tool to guide VV-programming in the clinical setting.
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Pulmonary vein isolation in atrial fibrillation: is the success rate
different in competitive endurance athletes than in other
aetiologies?
S. Oezcan, C.H. Attenhofer Jost, R. Candinas, L. Dang, A. Fäh,
C. Scharf (Zürich, CH)
Background: Atrial fibrillation (AF) has been described to occur in up to 5–10%
of competitive endurance athletes (CEA). AF can be treated with pulmonary vein
isolation (PVI), however so far, it is not known if success rate in AF due to
endurance training differs from AF due to other etiologies.
Methods: We analyzed the clinical data from 83 consecutive patients (pt)
undergoing PVI in whom a complete echocardiographic exam was available as
well as follow-up by a Holter-ECG. The most likely cause of AF was identified.
All echocardiographic data were compared. PVI was performed as previously
described.
Results: There were 11 pt in whom AF was due to endurance training (13%),
and 72 pt (87%) in whom afib was due to other etiologies including
hypertension (28 pt), idiopathic (20 pt), valvular heart disease (3 pt), alcohol
(3 pt), or other etiologies including hemochromatosis, familial etc.(18 pt). The
incidence of paroxysmal and persistent AF was not different (3 paroxysmal AF
in CEA and 11 in the other pt, p = 0.92). There was no significant difference
duration of AF or echocardiographic findings: left atrial and left ventricular size,
diastolic function, left ventricular ejection fraction, left ventricular muscle mass
index, E- and A velocity, and deceleration time were not different between
the groups (p >0.05). Left atrial volume index was not different in CEA (38 ±
8 versus 39 ± 13 ml/m2 BSA) than in the other pt (p = 0.92). Age at PVI was
lower in former CEA than in other pt (56 ± 7 versus 62 ± 8 years, p = 0.02).
Success rate was not different between the groups at the 6 month follow-up
(success in all CEA (100%) and in 62 of 72 afib due to other etiologies,
p = 0.39).
Conclusions: PVI in AF due to competitive endurance training can be treated
with at least equal success than AF due to other etiologies. There is no
significant difference in the baseline echocardiographic examination which
can identify this patient group.
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Impact of EF improvement by CRT on the incidence
of ICD-therapies
M. Di Valentino, S. Osswald, S. Muzzarelli, C. Sticherling, B. Schaer
(Basel, CH)
Background: Cardiac resynchronization therapy (CRT) has been shown to have
beneficial effects by electrical as well as mechanical remodeling. In some
patients, this might lead to an amelioration of the EF above the cut-off of 35%
commonly taken as ICD indication. At the time of elective replacement interval
(ERI) the question arises as to replace the CRT-ICD or to down-grade to a CRTPM. Therefore, we did an interim analysis in patients not yet in need of device
replacement.
Methods: Inclusion of all CRT-ICD patients with a follow-up of at least 18 months
and at least one echocardiography during follow-up. “Responders” were
defined as persistent improvement of EF >35%. We then analysed appropriate
ICD therapies in both groups regarding a) only ATP or b) shocks.
Results: We included 55 pts (82% male, 62 ± 9 years). Of them 22 (40%) had
coronary artery disease (CAD) and 30 (55%) had dilated cardiomyopathy (DCM);
35 (64%) of patient received ICD therapy for primary prevention. The mean EF
was 22 ± 7%. 21 (38%) patients were identified as “responders” (62% male,
64 ± 7 years, NYHA 2.5 ± 1.1, 29% CAD, mean EF 47 ± 9% after of 20 ±
21.5 months).
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Do elderly victims of out-of-hospital cardiac arrest have
any chance to survive?
E. Katz, D. Fishman, M. Potin, M. Niquille, R. Kehtari, C. Sénéchaud,
M. Rodriguez, A. Kocher, W. Garcia, J. Metzger (Lausanne, Sion,
Genève, Neuchâtel, La Chaux-de-Fonds, Porrentruy, Delémont,
Fribourg, CH)
Background: Chances of successful ressuscitation from out-of-hospital cardiac
arrest (OHCA) are low even in young and middle aged victims. Few data are
available on the outcome of very old victims (>80 years) of OHCA. The aim of
the present investigation was to evaluate survival to hospital discharge of
octogenarians and nonagenarians in french-speaking Switzerland.
Methods: Data were provided by RRACE cardiac arrest registry which enlisted
the help of >1500 general practitioners (GPs), 26 Emergency Medical Services
(EMS) and 23 hospitals to consecutively include the data about every adult
(>18 years) OHCA of non traumatic origin in french speaking Switzerland.
Results: After 6 months data of 124 consecutive OHCA among octogenarians
and nonagenarians were collected. Mean age of victims was of 86.4 years
(SD 6), 68 of them (55%) were males. Despite the fact that 79% of OHCA in this
population occured at home more than one half (55%) were witnessed and
every third witness (32% of witnesses) started cardio-pulmonary resuscitation
(CPR). First recorded rhythm by EMS was Ventricular Fibrillation /Ventricular
Tachycardia for 21 (17%); Pulseless Electrical Activity and Asystole for
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103 (83%). Interestingly, 12 OHCA victims (9.6%) survived to hospital discharge
in good neurological conditions (Cerebral Performance Score 1–2).
Conclusions: In our area survival rate in very old population (>80 years) is
excellent and even more elevated than in general population (7.2%). This can be
explained by frequent attendance of very old people’s dwellings by nursing staff
trained in CPR, who can also alert EMS earlier than lay witness. Particular
emergency equipment of old people’s residences (eg alert buttons, AEDs) can
also contribute to unexpected survival rate in this population.
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High prevalence of obstructive sleep apnoea syndrome
in patients with implantable cardioverter defibrillators
D. Altmann, E. Ullmer, M. Maeder, H. Rickli, R. Widmer, P. Ammann
(St. Gallen, CH)
Introduction: The prevalence of obstructive sleep apnea syndrome (OSAS)
in patients with cardiac diseases is high. However, little is known about the
prevalence of OSAS among patients with an implantable cardioverter
defibrillator (ICD). The aim of this study was to assess the prevalence of OSAS
in ICD patients, and to correlate it with the episodes of tachy-arrhythmias.
Methods: 55 consecutive ICD patients with LVEF (<40%) were screened with
ApneaLink-Oxi®, which is a validated device to identify patients with OSAS.
OSAS was diagnosed if the apnea/hypopnea index (AHI) was > = 15/hour. Data
on body mass index (BMI), cardiac risk factors, Epworth-Sleepiness-Scale
(ESS), and cardiac medication were collected. Stored data on rhythm
disturbances and therapy by the ICD over six months preceding the screening
were analyzed. Finally, patients with OSAS were compared to patients without.
Results: 7 patients were excluded due to dislocation of nasal canula. In the
remaining 48 patients, 16 (33%) were identified as having OSAS. Baseline
clinical parameters did not differ between OSAS positive and negative patients:
Age (63 ± 10 vs. 61 ± 9 yrs.; p = 0.55), gender (male 94% vs. 91%; p = 0.99),
BMI (27.9 ± 3.3 vs. 29.3 ± 4.7 kg/m2; p = 0.24) arterial hypertension (50% vs.
44%; p = 0.76), diabetes (25% vs. 19%; p = 0.71), left ventricular ejection
fraction (29 ± 6 vs. 28 ± 7; p = 0.24), atrial fibrillation (13% vs. 16%; p = 0.99),
and prescribed cardiac medication. Per definition, the AHI was higher in
patients with OSAS as compared to controls (33 ± 12 vs. 7 ± 4 h-1; p <0.0001).
Daytime sleepiness based on the ESS was low in both groups (5 ± 3 vs. 6 ± 3;
p = 0.22). No difference was found with respect to ventricular tachycardia
(7/32 vs. 7/16; p = 0.18), ventricular fibrillation (4/32 vs. 2/16; p = 0.99), and
supraventricular tachy-arrhythmias (3/32 vs. 2/16; p = 0.99).
Conclusions: In ICD patients with severely impaired LVEF the prevalence of
OSAS is high (33%). Interestingly, no difference was found with respect to
ventricular or supraventricular tachy-arrhythmias in patients with or without
OSAS. Weight as a traditional risk factor for OSAS does not seem to
discriminate between OSAS positive and negative ICD patients.
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Impact of intraoperative left to right ventricular lead delay on
postoperative QRS width in cardiac resynchronisation therapy
M. Coenen, B. Schaer, R. Blank, S. Osswald, C. Sticherling
(Basel, CH)
Introduction: Cardiac resynchronization therapy (CRT) is hampered by a 30%
non-responder rate. Optimal placement of the left ventricular lead is essential
to achieve optimal resynchronization results. To date it is unclear how to best
define an optimal electrode position. Intuitively, a long electrical delay between
the right (RV) and the left ventricular (LV) lead my be a good target site.
Aim: To define the relationship between electrical delay between right and left
ventricular electrodes and reduction of QRS width by CRT.
Methods: Intraoperative left to right ventricular lead delays were obtained.
QRS width was compared pre- and postoperatively. Furthermore, all LV-lead
positions were documented.
Results: 20 pts (16 male) implanted with a CRT device were studied. In 10 of
these pts (50%), LV-leads were placed in the posterolateral cardiac vein, in 5 pts
(25%) the lead was positioned in a lateral and in another 5 pts (25%) in an
anterolateral cardiac vein. The intraoperatively measured RV to LV lead delay
was 107 ± 45ms. QRS width was reduced by a mean of 23 ± 5 ms or 10 ± 7%
(172 ± 31 ms to 151 ± 26 ms). Comparing reduction of QRS width with the
achieved delay between RV and LV leads we did not find any correlation in
these patients (see figure).
Conclusion: Our findings show, that intraoperative measurements of RV- to LV
delay at time of CRT device implant do not correlate with reduction in QRS
width. It remains to be seen, whether long RV to LV delays correlate with better
clinical outcome.
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Feasibility and safety of radiofrequency catheter ablation
on an outpatient basis
M. Schmutz, H. Burri, M. Zimmermann (Meyrin, CH)
The purpose of this prospective study was to assess the feasibility, and safety
of radiofrequency catheter ablation (RFCA) performed on an outpatient basis
with discharge from the hospital on the same day.
We report on 727 unselected consecutive patients (401 male; 326 female; mean
age 54.2 ± 17.4 years) referred for RFCA. All procedures were performed under
local anesthesia with mild sedation. Clinical indication was : symptomatic
supraventricular tachycardia (n = 679 ; atrioventricular node reentrant
tachycardia 304, atrioventricular reentrant tachycardia 50, atrial tachycardia 46,
atrial flutter 279), asymptomatic WPW (n = 35), ventricular tachycardia (n = 13).
For safety reason, patients with AV junction ablation and patients with
pulmonary vein isolation were not included. The overall success rate for RFCA
was 95.5%. Major complications were observed in 7 cases (0.96%): delayed
pulmonary embolism (2), arteriovenous fistula (1) and pseudoaneuvrysm (1)
requiring surgery, complete AV block with pacemaker implantation (1),
ventricular fibrillation necessitating immediate DC shock (1), cerebrovascular
accident with complete recovery (1). The mean in-hospital observation time
was 5.3 ± 1.5 hours; 12/727 RFCA patients (1.6%) had to stay overnight (arterial
approach or procedure completed too late) but all patients were discharged
from the hospital within 24 hours.
We conclude that RFCA can be performed effectively and safely on an
outpatient basis for the vast majority of patients. This approach is highly
appreciated by patients and offers major economical advantages.
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Short-term effects of right ventricular pacing on cardiorespiratory
function in patients with a biventricular pacemaker
S. Toggweiler, R. Kobza, M. Zuber, P. Erne (Luzern, CH)
Introduction: Long term pacing of the right ventricular (RV) apex by
conventional pacemakers has been shown to result in left ventricular (LV)
asynchrony and increased incidence of heart failure, hospitalizations and death.
However, it is not known to what degree short term RV pacing impairs cardiorespiratory function in patients with a biventricular pacemaker. The goal of this
study was to assess the acute effect of short term RV pacing on exercise
capacity determined by symptom limited spiroergometry in patients with a
biventricular pacemaker.
Methods: A group of 26 patients with a biventricular pacemaker was enrolled
in this cross-over, single blind study. After baseline echocardiographic
examination, all patients underwent spiroergometry in right ventricular and
biventricular pacing mode. A 12 lead ECG was documented before each
exercise test. Paired two sided student’s t-test was used for statistical analysis.
Results: The main findings are summarized in table 1. Maximum work capacity
(102 ± 32 and 107 ± 34 Watt for right- and biventricular pacing mode,
respectively, p <0.01, figure 1) and maximum oxygen consumption (21.4 ± 6.7
and 22.6 ± 7.0 ml/min/kg, for right- and biventricular pacing mode, respectively,
p <0.01) were significantly lower in right ventricular pacing mode. QRS duration
was significantly lower in biventricular compared to right ventricular pacing
(176 ± 32 and 203 ± 36 ms, respectively, p <0.001). Heart rate at rest was
significantly higher with active right ventricular pacing.
Conclusion: Short term right ventricular pacing in patients with a biventricular
pacemaker resulted in a relative increase in heart rate at rest by 3.4%, a
decrease in maximum work capacity by 4.5% and a decrease in peak oxygen
consumption by 5.2%.
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Evolution of clinical parameters in patients with long-term
follow-up after cardiac resyncronisation therapy: can we predict
upcoming fatal outcomes?
M. Deac, A. Forclaz, B. Vanuatryve, J. Metzger, G. Girod
(Lausanne, CH)
Background: recent studies have shown that CRT improves both symptoms
and survival and reduces re-hospitalization rate for heart failure in patients (pts)
with dilated cardiomyopathy. However, despite this sophisticated therapy, pts
still die from their underlying heart disease. We observed a few simple clinical
parameters in order to find out if amongst these, there might be some
predictors to the upcoming fatal evolution.
Methods: we studied prospectively 48 consecutive pts aged 65.6 years (range
27–79), treated with CRT between October 1998 and September 2006. Out of
these 48 pts, 6 died from their underlying cadiomyopathy. We focused on the
evolution of simple echocardiographic as well as clinical parameters during their
last year of follow-up. The end-points were percentages of variation during the
last twelve months with regard to left ventricular ejection fraction (LVEF), as well
as the results of the 6 minutes walking test, BNP values and NYHA functional
class.
Results: after a median follow-up period of 32.9 months (range 13–90), we
retrieved the last values during the last 12 months of follow-up for the pts that
were still alive (N = 42). Their LVEF improved from 29.9 ± 7.8% at implantation
to 33.2 ± 11% (11% increase), walking distance evolved from 379m at implantation to 368 m at follow-up (2.9% decrease), their BNP values decreased
during this time from 1722 to 1658 ng/L (4% decrease) and their NYHA
functional class remained unchanged at 2.3. However, in those pts who died
(N = 6), a trend seemed to emerge: pts who died during the follow-up had
lowered their LVEF during the last 12-months of follow-up from 23.8 ± 5.2%
to 21.3 ± 3.4% (10.5% decrease); their walking distance came down from
407 ± 70m to 338 ± 111m (17% decrease); their BNP values increased from
4452 ± 3941 to 5476 ± 5562 ng/L (23% unfavorable evolution) and their NYHA
functional status went up from 2.2 to 2.3 (7%). While again, neither of these
values is statistically significant, we observed that pts who had a fatal outcome
in the months following their last visit had both echocardiographic and clinical
parameters that clearly worsened more than on average.
Conclusion: While the vast majority of pts treated with CRT demonstrates an
impressive stability and sometimes also an improvement of their
echocardiographic and clinical parameters, those who demonstrate clearly
worsening values at follow-up visits should be monitored more closely as this
could indicate an upcoming fatal issue.
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Early diagnosis of transplant coronary artery disease by
intravascular ultrasound (IVUS) improves the outcome of
paediatric heart transplant recipients
C. Tissot, B.A. Pietra, M.M. Boucek, D.J. Gilbert, D.N. Campbell,
M.B. Mitchell, D.D. Ivy, S.D. Miyamoto (Denver, Hollywood, USA)
Background: Transplant coronary artery disease (TCAD) represents the leading
cause of late graft loss after pediatric heart transplantation and the major cause
of retransplantation. The diffuse nature of the disease and coronary remodelling
renders early diagnosis difficult. The incidence of TCAD is related to the method
of surveillance. Intravascular ultrasound (IVUS) allows detection of TCAD at an
earlier stage compared to angiography.
Methods: We retrospectively reviewed transplanted children who had IVUS at
the time of routine surveillance cardiac catheterization. IVUS was performed
in the left anterior descending coronary artery in children whose weight was
925 kg. Abnormal IVUS was defined as intimal thickening 00.3 mm according
to the Stanford classification. Patients with TCAD were separated into
2 groups: (1) angiography diagnosis of TCAD and (2) normal angiography
with IVUS diagnosis of TCAD.
Results: 141 IVUS procedures were performed in 57 of 310 transplanted
children. Of 36 patients diagnosed with TCAD, 10 (28%) had normal angiography but abnormal IVUS. There was no difference between the groups in
ischemic time, age at transplantation, number of rejections and prior IVUS
exams. Weight at transplant was lower in the angiography group (17 ± 17 vs
29 ± 8.5 kg, p 90.01). Weight at TCAD diagnosis was higher in the IVUS group
(60 ± 20 vs 40 ± 19 kg, p 90.01), reflecting the limitation of the procedure in
small patients. There was a trend towards shorter time from transplant to
diagnosis of TCAD in the IVUS group (6.9 ± 3.9 vs 7.6 ± 3.5 years, p = ns).
Eight patients died or required retransplantation as a consequence of TCAD in
the angiographic group (8/26 = 30%) as opposed to one death and no
retransplantation in the IVUS group (1/10=10%). The time from TCAD diagnosis
to death was shorter in the angiography group (1.1 ± 1.8 vs 4.3 ± 3.7 years,
p 90.01).
Conclusion: IVUS was able to detect early TCAD in 18% of pediatric heart
transplant recipients with normal angiography in the population suitable for
IVUS, the biggest limitation being the size of the patient. Shorter time to death
in the angiography group may reflect TCAD diagnosis at a later stage of the
disease. Early TCAD diagnosis by IVUS is associated with improved outcome
and decreased need for retransplantation.

Figure 1
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Type I Interferon signalling promotes autoimmune myocarditis
C. Berger, P. Blyszczuk, A. Valaperti, R. Marty, U. Eriksson
(Basel, Zürich, CH)

Weight control at home for patients with severe heart failure:
pilot study of a new technology application
C. Seydoux (Lausanne, CH)

Introduction: Experimental autoimmune myocarditis (EAM) is a CD4+ T-cellmediated mouse model of inflammatory cardiomyopathy. Type I Interferons (IFN)
excert anti-viral effects and activate the innate immune system.
Methods: IFN-alpha/beta receptor –/– (IFNabR–/–) mice on a BALB/c background, IFNabR+/+ littermate controls, and appropriate chimeric mice were
immunized with activated, myosin-heavy chain alpha (MyHC-alpha) peptideloaded, bone marrow derived dendritic cells (bmDC). Chimeric mice were
generated by lethal irradiation of T- and B-cell defective Rag2–/– mice followed
by bone marrow reconstitution with either 1:2 IFNabR+/+ and Rag2–/– bone
marrow ([IFNabR+/+ and Rag2–/–] in Rag2–/–), or 1:2 IFNabR–/– and Rag2–/– bone
marrow ([IFNabR+/+ and Rag2–/–] in Rag2–/–). Disease severity was assessed
after 10 days by histology. CD4+ T-cell proliferation was assessed after in vitro
re-stimulation on MyHC-alpha loaded syngenic and irradiated antigenpresenting cells. To monitor in vitro CD4+ T-cell cycle kinetics, T-cells were
CFSE labelled and stimulated with anti-CD3 for 4 days.
Results: IFNabR–/– mice were protected from EAM after two immunizations with
bmDC’s (fig. 1A). MyHC specific CD4+ T cell proliferation was reduced for
T cells from immunized IFNabR–/– mice but not from littermate controls (fig. 1B).
[IFNabR–/– and Rag2–/–] in Rag2–/– bone marrow chimera showed reduced
disease scores compared to [IFNabR+/+ and Rag2–/–] in Rag2–/– controls (fig. 1C).
In addition, lymphocytes from [IFNabR–/– and Rag2–/–] in Rag2–/– chimera
proliferated less upon MyHC re-stimulation compared with [IFNabR+/+ and
Rag2–/–] in Rag2–/– lymphocytes (Fig 1D). IFNabR–/– CD4+ T-cell divisions
(black histogram) were reduced compared to IFNabR+/+ T cells (grey histogram)
(Fig 2A), despite comparable rates of apoptotic cells as assessed by Annexin-V
staining (fig. 2B). Finally, repeated bmDC immunizations overcame the resistance of IFNabR–/– mice, confirming a defect in the expansion but not in the
priming of autoreactive T cells.
Conclusion: Type I IFN signalling on the T-cell compartment is critical for the
expansion of heart-specific autoreactive CD4+ T cells. These findings suggest
that type I IFN treatment might put patients at a possible risk of heart-specific
autoimmunity.

Introduction: with the raise of life-expectancy, the population with newly
diagnosed heart failure (HF) will double in the next 2 decades. Incidence of rehospitalization during the year after first hospitalization for HF is about 30%,
mainly during the first 2 weeks after discharge. To reduce this problem,
optimalization of in-hospital management of these patients (pts) by a specialized
cardiologic team specifically involved in a HF program has to be followed by an
ambulant strategy for recognition of aggravation of the clinical condition. So far,
weight gain represents the easiest way for depicting such a condition.
Methods: we develop collaboration with the industry (Halo Service Suisse and
Swisscom) for direct transfer of the daily weight to a centralized registry. From a
standard electronical balance on the market this value is transferred through a
chips to a connected mobile phone thanks Bluetooth technology. This mobile
immediately transfers the information to a centralized standard platform and
individually registered in an anonymus way. The interpretation is performed by a
highly specialized medical team who contact the pt in case of inhabitual weight
gain. We performed this telemetric management in 30 consecutive pts with HF
followed in our center.
Results: immediate transfer of the values was performed in almost all pts every
day. The comparison of these values and the weight recorded directly by the pt
correlated in all cases. The technical transfer problems were essentially
consecutive to a false manipulation of the system by the pts (in 5 cases). The
interpretation of the weight variations lead to direct contact with the pts in
4 cases permitting an immediate correction of the water retention by raise of
diuretic dose.
Conclusions: this pilot study demonstrated the feasibility and the
reproductibility of a new technological transfer of biological values by Bluetooth
and mobile. The advantage of this development is the medical control at
distance for ambulant pts and the possibility of centralisation of number of
different values in the same system leading to multiple transfer possibilities
of these values at the same time. The development of this kind of telemetry
medicine may resolve one aspect of the raise of the number of hospitalization
by optimized management of chronically ill pts.
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The new Carpentier-Edwards PERIMOUNT Magna Ease aortic
valve: early clinical experiences
T.R. Wyss, M. Stalder, L. Englberger, T. Aymard, F.S. Eckstein,
F.F. Immer, T.P. Carrel (Bern, CH)
Objective: Lower profile of the Perimount Magna Ease aortic valve (PMEAV)
allows easier positioning through small incisions or in small aortic roots and
provides better options in challenging anatomies. The study was intended to
report early clinical experiences with the recently in Europe introduced PMEAV.
Patients and methods: Since 01/07, 110 patients undergoing aortic valve
replacement (AVR) were assigned to receive this new implant. All of them were
enrolled in this on-going study. Pre-, peri- and postoperative data have been
analyzed. Patients were divided into 2 groups: Group 1 consisted of 35 patients
(9.1%) with isolated AVR and 5 patients with a composite graft (4.5%). The
remaining 70 patients (63.6%) underwent combined surgery. The adequate
valve size was calculated through assessment of the individual body surface
area.
Results: Mean age of the total collective was 71.6 ± 9.8 years. Average NYHA
classification was 2.6 ± 1.0 and mean left ventricular ejection fraction came
up to 55.2 ± 14.1%. In Group 1 mean aortic cross clamping time was 55.7 ±
20.4 minutes. The observed mortality was 1.8% (2 patients), with a predicted
mortality according to the EuroSCORE of 7.3 ± 2.5. Persistent cerebrovascular
incidents were observed in 3 (2.7%) and atrial fibrillation occurred in 28 patients
(25.5%). Over the initial implantation period no mismatch was observed, with all
EOAI values above 0.80.
Conclusion: Early clinical results of the first 110 PMEAV are very promising with
a low mortality, low morbidity and no observed mismatch. Echocardiographic
follow-up is necessary to asses mid- and long-term hemodynamic performance
of this promising valve.
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The Freedom Solo stentless valve compared to the Perimount
Magna stented valve in aortic position: are there any differences
in clinical routine?
N. Aeberhard, T. Aymard, S. Affolter, F.F. Immer, M. Stalder,
L. Englberger, F.S. Eckstein, T.P. Carrel (Bern, CH)
Fig. 2

Objective: Implantation technique in stentless valves is considered as technically more demanding. Calcified aortic annulus and atypical origin of coronary
ostia may complicate implantation. We reviewed our early implantation data of
Freedom Solo stentless valves (FS) and compared patients characteristics and
outcome to data obtained in the stented Perimount Magna (PM) valve.
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Patients and methods: In 109 patients (23.0%) a stentless FS valve was
implanted and 366 patients (77%) received a stented PM valve in aortic
position. All in-hospital data have been analysed and patients characteristics
and outcome data have been compared between the two collectives.
Results: Preoperative characteristics were similar in both groups. Average age
was 72.8 ± 9.2 years in PM and 72.2 ± 8.5 years in FS-patients (p = ns). Average
maximal gradient was 72.8 ± 28.5 in PM-patients, compared to 80.0 ± 35.4
mmHg in FS-patients. EuroSCORE tends to be higher in the PM-group with
7.7 ± 2.7 vs. 6.9 ± 2.9 (p = ns). Additional CABG-surgery was required in 32.8%
of the PM-patients and 34.9% of the FS-patients. Aortic cross clamping time
tends to be lower in FS-patients with 49.0 ± 14.3 min vs. 55.3 ± 24.8 minutes
in PM-patients (p = ns). Mortality was 3.0% in the PM-group and 1.8% in the
FS-group. Morbidities were similar in both groups, except for pacemaker
implantation where 4.4% in the PM group required PM, compared to 1.8% in
the FS group (p <0.05).
Conclusion: The FS stentless valve is easy to implant and despite a high
number of combined interventions outcome in term of mortality and morbidity
is excellent and similar to the implantation of a PM stented valve.

Conclusion: Valve sparing aortic root replacement using a vascular prosthesis
mimicking the native sinus of Valsalva is feasible, safe and provides excellent
hemodynamics as seen by MRI and 2D-echocardiography. Further investigation
is needed to confirm the long-term benefit achieved by reducing the stress on
the native aortic valve.

P216

First results after prophylactic implantation during cardiac
surgery of a left ventricular epicardial lead designated to
resynchronisation
A. Weber, M. Rahn, I. Guber, R. Tavakoli, J. Grünenfelder, M. Genoni
(Zürich, CH)
Background: The lack of an adequate epicardial coronary vein may preclude
trans- venous implantation of a left ventricular lead for cardiac resynchronization
therapy (CRT). CRT is currently indicated in chronic NYHA III heart failure
patients with QRS >120 msec and EF <35%. Up to now it is not known how
many pts with very low ejection fraction (LVEF) will require CRT- therapy early or
late after successful cardiac surgery. Indication and usefulness of an epicardial
LV lead implanted during cardiac surgery were the aim of this preliminary study.
Methods: Between August 2006 and November 2007 16 pts (age 60 ± 12 years)
with severe ischemic HF (LVEF = 22 ± 6%), Euroscore 12 ± 4, underwent
surgical myocardial revascularization off pump (n = 8) with concomitant valve
repair (MVR) (n = 7) or LV aneurysmectomy (n = 1). In these pts a prophylactic
definitive epicardial bipolar lead (CapSure Epi 4968) was attached to the lateral
LV- wall. At this point LVEF below 30% was the only indication. These pts did
not fulfilled echo-cardiographic criteria for dyssynchrony and only 4 presented
with QRS >120ms. Mean follow up was 9.5 ± 4.5 months.
Results: In 7/16 pts (44%) an ICD- CRT device was indicated and implanted
within 100 ± 167 days after cardiac surgery. Indication was persistent impaired
or worsened LVEF (<35%) or mitral regurgitation, mechanical dyssynchrony
and NYHA-III. Only 2 Patients showed class 1 indication with additional QRS
>120 ms. Electrical values of LV epicardial lead was comparable or better than
at implantation (thresholds 0.9 ± 0.1 V. versus 1.6 ± .6 V, sensing 19.9 ± 8.4 vs.
13 ± 8.4 mV, impedance 730 ± 198 vs. 1168 ± 273 Ohm). At follow- up all 7 pts
presented with improved LVEF (31.3 ± 3%) vs 22 ± 3%, p <0.05), improved
mitral regurgitation (Grade 0.6 ± 0.5 vs 1.4 ± 1.1 p <0.05) and better functional
status. MVR pts had a tendency to benefit more from CRT. One patient died
(overall mortality 6.5%) and one underwent successful cardiac transplantation.
Conclusion: In this first series CRT was indicated within a few months after
cardiac surgery in the half of the pts, despite successful revascularization and
especially in those who underwent MVR. The concomitant implantation of a LV
epicardial lead during cardiac surgery is safe and effective, offering selection of
the best pacing site. But criteria to predict which pts will benefit from CRT early
or late after cardiac surgery remain to be defined.
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Clinical experience in valve-preserving aortic root replacement
using a prosthesis with neo-sinuses
E. Krähenbühl, F. Schoenhoff, L. Englberger, F.F. Immer, F.S. Eckstein,
T.P. Carrel (Bern, CH)
Objective: Valve preserving aortic root replacement as described by Tyrone
David has shown to produce excellent short- and long-term results. We report
our experience in “David” procedures using a prosthetic vascular graft with
bulges mimicking the sinuses of Valsalva in order to reduce the stress on the
cusps as compared to a straight graft.
Methods: Thirty-six patients (age 44.5 ± 17.6 yrs, 26 (75%) male patients)
undergoing valve preserving aortic root replacement using a Valsalva prosthesis
(Vascutek, Renfreshire, GB) were analyzed. Additional aortic arch surgery had
to be performed in 11 (33%) patients. Marfan`s syndrom was confirmed in
14 (42%) patients. All in hospital data was assessed. Follow-up was performed
3, 6 and 12 months postoperatively and then continued depending on the
findings. Aortic valve function was evaluated using 2D-echocardiography and
CT or MR imaging as appropriate for morphology of the thoracic aorta.
Results: There was no perioperative mortality. Two patients were re-operated
shortly after the initial procedure receiving a prosthetic valve due to aortic
insuffiency II–III°. Two patients suffered from transient neurological impairment,
no patient was re-opened for bleeding and 1 pacemaker had to implanted due
to complete AV-block. Postoperative transesophageal echocardiography
showed only minimal residual aortic regurgitation in 34 patients.
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Outcome of 28 patients with suspected Takotsubo
cardiomyopathy
G. Leibundgut, J-L. Crevoisier, R. Handschin, M. Gutmann, C. Kaiser,
P. Buser, S. Osswald (Basel, Delémont, Bruderholz, Liestal, CH)
Background: One of the diagnostic criteria of Takotsubo cardiomyopathy
(TCMP) is the spontaneous recovery of left ventricular (LV) function within a few
days. However, little is known about time course, degree and predictors of LV
recovery.
Aim: We tried to define time course and clinical predictors of recovery in
patients (pts.) with complete and incomplete recovery of LV ejection fraction
(LVEF).
Methods: From 1.2.2000 to 31.10.2007, all pts. undergoing coronary
angiography at the University Hospital Basel were included in this retrospective
cohort analysis. TCMP was as acutely impaired LVEF in the absence of relevant
coronary artery disease (CAD) with typical wall motion abnormalities (apical
ballooning). Initial assessment of LVEF was performed by left ventriculography,
follow-up LV assessment by echocardiography (either visual quantification or
Simpson’s method). Extent and time course of recovery of LVEF was investigated in all 28 pts. with suspected TCMP. Clinical parameters such as
laboratory findings, cardiovascular risk factors and co-morbidities were
collected from the patient records.
Results: Over 28000 coronary angiographies were performed within the 7 years
period. 28 (0.1%) pts. (median age 68 years, 93% female) met the inclusion
criteria. Presence of cardiovascular risk factors was low in this group of pts.
compared to pts. with relevant CAD. Hypertension was seen in 11 (39.3%) pts.,
diabetes mellitus in 2 (7.1%) pts., smoking in 6 (21.4%) pts., a positive family
history and dyslipidemia in 5 (17.9%) pts. respectively. 1 patient had to be
resuscitated from ventricular fibrillation in the setting acute cardiogenic shock
and died on the day of admission. 2 pts. had no echocardiographic follow-up.
All of the remaining 26 pts. had a mean spontaneous improvement of the LVEF
from 41.2% to 44.2% within the first 2 days, and to 51.7% in another 3 weeks
(fig. 1). However, full recovery (LVEF >50%) was achieved in only 15 (53.6%) pts.
In 11 (39.3%) pts. incomplete recovery was observed suggesting another
underlying disease or a different form of TCMP.
Conclusions: TCMP is a rare disease with a good prognosis after surviving the
acute phase. Full recovery of LV function is likely (53.6%) after an acute episode
of TCMP and occurs within the first 2–3 weeks. However, in 39% significant LV
dysfunction persists suggesting a special form of TCMP or another disease,
which warrants further investigation. Prognosis in pts. with incomplete recovery
remains uncertain.

Figure 1
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Coronary flow obstruction in percutaneous aortic valve
replacement: a myth?
M. Vergnat, B. Perrin, E. Ferrari, L.K. von Segesser (Lausanne, CH)
Introduction: In the early trans-catheter aortic valve replacement experience,
coronary obstruction has been presumed/pointed out as a major problem.
Human in vivo studies revealed poor occurrence of such complication.
However, coronary blood flow studies in percutaneous aortic valve replacement
has been rarely reported. The aim of this study is to evaluate the effects of stent
valve implantation on coronary blood flow, in an in vitro study of porcine hearts.
The stent valves used are specially designed to limit coronary obstruction. In
addition, stent valve to coronary arteries position was studied.
Methods: Porcine hearts were mounted on a test bench. Proximal left and right
coronary arteries were connected to latex tubing. Flow was measured after
aortic branches ligature; distal aorta was connected to a water column of 81
cm, providing 60 mm Hg pressure (diastolic coronary perfusion); constant water
supply was applied while measurement. Flow was assessed by volumetric tank
and timer. Stent valves (Symetis, Lausanne, Switzerland) were positioned
transapically, under fluoroscopic guidance. Stent valve to coronary arteries
(mal-)alignment was set by intra-aortic videoscopy.
Results: Left and right coronary blood flows were measured: baseline flows
were respectively 1700 ± 36 ml/min and 386 ± 55 ml/min; coronary applied
(“worst case”) stent valves 1600 ± 130 ml/min (–5.9% NS) and 503 ± 29 ml/min
(p <0.05). No significant coronary blood flow decrease was found after valve
implantation, despite mal-aligned stent valve positioning.
Conclusion: Percutaneous heart valve replacement with new generation stent
valves does not impair coronary blood flow for the present setting. Our study
didn’t confirm previous in vitro report findings, but support clinical experience.
The positioning of scalloped superior stent valve structure to preserve coronary
flow did not influence (in a positive or negative way) perfusion. Coronary blood
flow systematic study should be performed for new aortic stent valve
evaluation.
P220

Conclusion: first in vitro model for aortic stent valve implantation is proposed.
Efficient in vitro stent valve implantation assessment (with detailed
heamodynamics) can be realized. New designed stent valve can be implanted
on working heart, in the present settings. Flow reduction is not necessary (rapid
pacing).
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Left atrial size markedly determines levels of cardiac
natriuretic peptides in patients with suspected heart failure
from the community
F. Cuculi, M. Zuber, S. Toggweiler, P. Erne (Luzern, CH)
Introduction: Left atrial size is a marker of chronic left ventricular filling pressure
and has been shown to correlate with brain natriuretic peptide (BNP) levels in
patients with stable heart failure. The aim of this analysis was to evaluate the
influence of left atrial size on levels of BNP and NT-proBNP in the community.
Methods: Prospective evaluation of outpatients referred with the clinical
diagnosis of chronic congestive heart failure (CHF) from GP. A comprehensive
Dopplerechocardiographic examination and measurement of BNP and NTproBNP was done in every patient. Left atrial surface index (LAI) and E/Ea ratio
were compared with levels of BNP and NT-proBNP.
Results: A total of 384 patients (245 males) with a mean age of 65 were
included. LAI correlates well with BNP (r = 0.469, p <0.0001) and NT-proBNP
(r = 0.402, p <0.0001). Correlation of E/Ea with BNP and NT-proBNP was
weaker (r = 0.309 and r = 0.274, p <0.0001) compared to LAI. If only patients
without CHF are analyzed (n = 160) correlation index increases for LAI and BNP
(r = 0.49) and decreases for NT-proBNP (r = 0.378, p <0.0001 for both).
Conclusion: Left atrial size correlates well with levels of BNP and NT-proBNP
in patients with suspected heart failure from the community and shows a better
correlation with cardiac peptides than E/Ea ratios. The correlation is also
consistent in patients without CHF. Interpretation of BNP and NT-proBNP values
in patients with and without CHF should always take into account the size of the
left atrium as a sign of diastolic dysfunction.

Haemodynamic evaluation of trans-apical aortic stent valve
implantation procedures: back to the bench
M. Vergnat, B. Perrin, E. Ferrari, L.K. von Segesser (Lausanne, CH)
Introduction: percutaneous aortic valve replacement experience has been
rapidly put into clinical practice. Lack of experimental studies (particularly on
haemodynamics during implantation) in literature and evaluation bench have
generated need for in vitro model. The aim of the study was to develop an in
vitro testing system for percutaneous aortic stent valve implantation. Initial
evaluation of a new self expanding stent valve is presented.
Methods: our in-vitro model is cardiovascular simulator with a double-valved
left ventricle chamber connected to a resistance-adjustable compliant vascular
loop. Aortic and ventricular pressure, flow rates are monitored (2000 Hz).
Vascular loop clamps allows adjustment of systolic and diastolic aortic
pressure/compliance. Versatility of the system allows large panel of
physiological scenarios reproduction, with control of dP/dt ratio. A porcine
aortic valve mounted on a silicon-made annulus, in a silicon tube, simulate left
ventricular outflow tract and aortic root; sealed port access to the ventricle has
been created to allow aortic interventional procedures on a beating heart. For
the present study, following haemodynamic conditions were produced (one
aortic leaflet was cut to simulate massive aortic regurgitation): heart rate 60
beats/min, stroke volume 66.5 ml and systolic duration 35% of cycle. A new self
expanding stent valve (Symetis, Lausanne, Suisse) has been tested.
Results: before procedure: mean aortic pressure was 35 mm Hg, systolic
ventricular pressure 90 mm Hg, mean trans-aortic gradient 3,24 ± 0,12 mm Hg;
pre-delivery positioned: 39 mm Hg, 91 mm Hg, 6,9 ± 0,4 mm Hg; per-delivery :
63 mmHg, 109 ± 17 mm Hg, 11 ± 9,23 mm Hg; post-delivery: 129 mm Hg,
158 mm Hg, 6,85 ± 0,14 mm Hg; post-dilatation: 146 mm Hg, 166 mm Hg,
3,46 ± 0,11 mm Hg. During implantation procedure, no clinically relevant left
ventricular overload was observed, and maximal mean aortic gradient was
11,5 mm Hg.
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Screening and selection of therapy in high-risk patients
with severe aortic valve stenosis
G. Hellige, P. Wenaweser, F.S. Eckstein, B. Eberle, C. Zobrist,
S. Jakob, T.P. Carrel, B. Meier, S. Windecker (Bern, CH)
Background: Severe aortic valve stenosis affects about 3% of the elderly
population. Up to one third of elderly patients do not undergo surgical aortic
valve replacement (AVR) due to advanced age, high peri-operative risk, and
patient refusal. Percutaneous/transapical AVR offer an alternative, less invasive
therapeutic modality. The present study describes the screening procedure and
selection of therapy in patients with severe, symptomatic aortic valve stenosis
deemed at high surgical risk.
Methods and results: During a 8 months period, 55 high-risk patients (mean
logistic EuroScore = 26.3%) were carefully screened for AVR. Patients
underwent transthoracic echocardiography (TTE), left/ right heart
catheterization, angiography of the aorta including iliofemoral vessels,
computed tomography of the aorta and peripheral arteries with careful attention
to the valvular annulus, aortic root, diameter, tortuosity, and degree of
calcification of the vascular access site. The selection for medical treatment,
surgical, or percutaneous/ transapical AVR was based on an interdisciplinary
decision. Thirteen patients were allocated to medical treatment due to a
prohibitively high peri-interventional risk (5 patients, 39%) or patient refusal of
intervention (7 patients, 61%). Surgical AVR was recommended in 14 patients.
Twenty-eight patients were assigned to percutaneous (N = 26) and transapical
(N = 2) AVR using the CoreValve Revalving system in 24 patients, and the
Edwards Sapien valve in 4 patients. Baseline characteristics are summarized
in the table. Clinical outcome data in all three treatment groups will be available
at the time of the meeting.
Conclusions: Approximately 50% of patients deemed at high-risk for surgical
AVR underwent percutaneous or transapical AVR, whereas the remaining
patients were treated conservatively or underwent surgical AVR. Careful
screening by an interdisciplinary team helps to identify the optimal treatment
strategy in this complex patient cohort, and may offer a therapeutic option to
previously untreated patients.
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Initial results with sutureless aortic valve replacement
L. Englberger, F.S. Eckstein, M. Stalder, N. Walpoth, D. Keller,
B. Eberle, T.P. Carrel (Bern, CH)
Objective: The new ATS 3f aortic bioprosthesis with a self-expanding nitinol
frame (ENABLE™) is designed to be implanted without sutures. We assessed
implantation procedure, safety and early hemodynamic performance. We
present our single center experience as part of a prospective, nonrandomized
international multicenter study.
Methods: Between 08/07 and 12/07 seven patients (age 78 ± 5 years, 5 female,
EuroScore 7 ± 2) with severe aortic stenosis received aortic valve replacement
using the sutureless ENABLE™ bioprosthesis. Prostheses sizes were 23 mm
(n = 4), 25 mm (n = 2), and 27 mm (n = 1), respectively. No additional surgical
procedures were performed. Minimized surgical access via upper ministernotomy was performed in 3 patients. Hemodynamic performance was assessed
by echocardiography intraoperatively and before discharge (postoperative
day 6 ± 2).
Results: Cardiopulmonary bypass time was 59 ± 14 minutes, aortic crossclamp time was 37 ± 5 minutes, and valve deployment time 10 ± 5 minutes.
Repositioning after initial placement was performed in 4 patients. There was
no perioperative mortality. One patient had total AV-block requiring permanent
pacemaker implantation. One patient was prolonged ventilated due to
respiratory insufficiency. No other major complication occurred. Early postoperative echocardiography showed mean pressure gradients of 11 ± 3 mm Hg.
No paravalvular leak and no valve displacement was detected.
Conclusion: Implantation of the ATS 3f ENABLE™ sutureless biological valve is
feasible and save. Repositioning, if necessary, can be performed easily. Early
hemodynamic data are excellent. After a short learning curve, this bioprosthesis
may offer reduction of cardiopulmonary bypass-times as well as minimization of
the surgical access. Long term durability is under investigation in a multicenter
trial.
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Erfahrungen in optimierter minimal-invasiver
Aortenklappenchirurgie
A. Plass, J. Grünenfelder, I. Valenta, H. Alkadhi, P. Kaufmann,
G. Zünd, R. Tavakoli, M. Genoni (Zürich, CH)
Einleitung: Minimal-invasive Chirurgie spielt auch bei Herzklappeneingriffen
eine immer wichtigere Rolle. Wir berichten von unserer optimierten Vorbereitung
für den Aortenklappenersatz (AKE) mit rechtslateraler Thorakotomie in Form
einer präoperativen Planung, von den spezifischen Arbeitsschritten der
mittlerweile standardisierten Operationstechnik und von der Komplikationsrate
im Detail.
Methode: Von März 2006 bis September 2007 wurde bei 147 Patienten (97 M,
49 F: mittleres Alter: 71 ± 9 Lebensjahre) ein minimal-invasiver AKE geplant und
eine präoperative Planung mit einer 64-Multi-Schicht Computertomographie
(MSCT) angefertigt. Rechtslaterale Thorakotomie nach einer 6–7 cm Inzision im
2. oder 3. Interkostalraum (IKR). Die aortale Kannülierung als auch Abklemmung
erfolgte direkt durch die Thorakotomie, die venöse Kannülierung perkutan
inguinal. Wahl des optimalen IKR’s, Distanzmessungen und Darstellung der
Topographie des Operationssitus erfolgte nach einem vorgegebenen Protokoll
in 2- und 3-dimensionalen MSCT-Aufnahmen.
Ergebnisse: Bei 138 der geplanten 147 Patienten konnte ein erfolgreicher
minimal-invasiver AKE durchgeführt werden. 6 Patienten erhielten einen AKE
in konventioneller Technik mittels Sternotomie (1 Patient wegen verschiedener
Komorbiditäten nicht operabel, 3 Patienten hohe Wahrscheinlichkeit für starke
Verwachsungen bei Status nach Bestrahlung/Perikarditis), 1 Patient kleiner
Annulus Durchmesser (17 mm), 1 Patient begleitende koronare Herzerkrankung),
2 Patienten intraoperative Konversion zu Sternotomie (1 Verwachsungen,
1 Verletzung rechter Ventrikel). 10 Patienten mit Komplikationen, 8 der 10 Komplikationen in der ersten 70 Patienten: 5 Thoraxrevisionen aufgrund von Blutung,
1 Ventrikelverletzung/ 2 Iliakalvenenverletzungen nach Kannülierung, 1 neurologisches Ereignis, 1 Todesfall.
Die Planungsauswertungen ergaben unter anderem in 26 Patienten den 2. und
in 112 Patienten den 3.IKR als optimalen Zugangsweg, die weiteren Messungen
ergaben im Mittel unter anderem Distanzen Inzision zu Aorta 6.8 ± 1.4 cm, zu
Aortenklappe 8.2 ± 1.3 cm, Aortenlänge 10 ± 1.7cm.
Schlussfolgerung: Minimal-invasiver AKE zeigt hervorragende Ergebnisse und
subjektive Patientenzufriedenheit. Die niedrige Kompliaktionsrate betraf vor
allem die erste Hälfte der operierten Patienten, das einen gewisse Lernkurve
aufzeigt. Die MSCT-Planung verhilft zu einer vebesserten mentalen Vorbereitung
des Chirurgen und einer exakten Planungsstrategie inklusive des optimalen
Zugangwegs.

Kardiovaskuläre Medizin 2008;11(5): Suppl 16

Postergruppe 4

P225

High prevalence of vulnerable plaques in diabetics referred for
elective coronary angiography
S. Toggweiler, F. Cuculi, P. Jamshidi, Y. Suter, T. Resink, P. Erne
(Luzern, Basel, CH)
Introduction: Intravascular ultrasound (IVUS) and virtual histology (VH) allow
quantitative and qualitative analysis of coronary plaques. We aimed to assess
the prevalence of unstable plaques in patients with stable angina pectoris
referred for coronary angiography.
Methods: In this single-center study, 71 patients were examined with IVUS/VH
during elective coronary angiography. The proximal 5 cm (60 frames) of the
target vessel (the vessel containing the suspected culprit lesion) and the left
main artery were recorded and analyzed offline separately. Unstable plaques
were identified using virtual histology (IVUS-derived thin-cap fibroatheroma,
IDTCFA). IDTCFA were defined to have a 40% stenosis with at least 10%
necrotic core material in direct contact with the lumen.
Results: A total of 32 patients presented with 51 IDTCFA. Diabetes,
hypercholesterolemia, active or former smoking as well as higher age and
higher waist circumference were significantly associated with the occurrence
of IDTCFA (table 1). Patients with IDTCFA had a higher plaque burden in their
target vessel (48.5 ± 9.0% and 31.8 ± 13.2% for patients with and without
IDTCFA, respectively, p <0.001) as well as in their left main coronary artery
(38.1 ± 10.6% and 24.1 ± 10.3% for patients with and without IDTCFA, respectively, p <0.001) with a higher proportion of fibrous, necrotic core and dense
calcium material. Ten out of eleven diabetics had at least one IDTCFA and the
plaque burden in the target vessels was significantly higher in diabetics than in
non-diabetics (table 2).
Conclusion: We conclude that IVUS/VH-derived thin-cap fibroatheroma are
frequent in patients with traditional risk factors and are most frequently seen in
diabetics. Further studies, including assessment of the prognostic value of
IDTCFA, are needed to clarify the value of IVUS and VH in clinical routine.
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Percutaneous renal artery angioplasty and stenting in unselected
hypertensive patients with renal artery stenosis diagnosed during
drive-by renal arteriography. A 6-month follow-up study
S.F. Rimoldi, S.F. De Marchi, S. Windecker, B. Meier, Y. Allemann
(Bern, CH)
Background: The prevalence of angiographically significant (> = 50%) atherosclerotic renal artery stenosis (RAS) in unselected hypertensive patients
undergoing coronary angiography is 8% (112 out of 1403 patients) in our
experience. Hypertension is a risk factor for and often coexists with RAS but
this association does not infer causality. Although individual patients sometimes
benefit, it remains largely unknown whether renal artery revascularization
improves hypertension control and/or renal function, especially in hypertensive
patients undergoing drive-by renal arteriography. We therefore analyzed the
effect of percutaneous renal revascularization on blood pressure (BP) and renal
function in such a population.
Methods: 112 out of 1403 consecutive hypertensive patients undergoing driveby renal arteriography displayed an angiographically significant RAS and 74
(66%) of them underwent percutaneous renal revascularization. All patients
were treated with balloon angioplasty and, with the exception of one, stenting
of the renal artery. BP, BP treatment and renal function was assessed before
and 6 months after the intervention.
Results: The mean age of the 74 patients was 69 ± 9 years; 64 (86%) of them
had coronary artery disease, 23 (31%) peripheral artery disease and 17 (23%)
cerebrovascular disease; 25 (34%) were diabetics, 16 (22%) obese, 68 (92%)
had dyslipidemia, 37 (50%) were smokers and 23 (31%) had reduced systolic
left ventricular function. Technical success rate was 100%. There was one
serious, possibly procedure-related, complication (cholesterol emboli in the
legs). BP and renal function parameters before and 6 months after renal
revascularization are presented in Table 1. The main finding is a significant
reduction and “normalization” of systolic BP despite unchanged plasma
creatinine, creatinine clearance and number of prescribed antihypertensive
drugs. Three patients died during the follow-up period.
Conclusions: Technical success rate of percutaneous renal revascularization
in this severly atherosclerotic population of unselected hypertensive patients
undergoing drive-by renal arteriography was 100%. There was one serious
possibly procedure-related complication. At 6-month follow-up, systolic BP
was significantly reduced whereas renal function and antihypertensive treatment
remained largely unchanged.
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Promotion of collateral growth by external counterpulsation
in patients with coronary artery disease
S. Gloekler, T. Rutz, S.F. De Marchi, P. Meier, K. Wustmann,
S.F. Rimoldi, M. Togni, C. Seiler (Bern, CH)
Introduction: Arteriogenesis is a promising therapeutic option for patients with
extensive coronary artery disease (CAD). External Counterpulsation (ECP)
augments diastolic arterial pressure by sequential leg cuff compressions with
increase in coronary perfusion. Augmented coronary perfusion with elevated
laminar shear stress at the endothelial cell layer has been shown to induce
arterial remodelling and collateral growth (arteriogenesis).
It is unclear yet whether the clinical benefit of ECP is related to its hypothesized
effect of collateral growth. The purpose of the present study is to evaluate the
effects of ECP on coronary collateral function.
Methods: Ten patients with stable CAD were included in this single-blind,
sham-controlled study. They were randomly assigned to 30 hours of ECP
treatment (cuff inflation pressure 300 mm Hg; n = 5) or 30 hours of sham-ECP
treatment (cuff inflation pressure 80 mm Hg; n = 5) over three weeks, i.e., 2
hours per session. Invasive coronary collateral assessment was performed at
baseline and after ECP. Collateral Flow Index (CFI) was determined invasively
during balloon occlusion by means of a pressure guide wire distal to the
balloon-occluded artery and was calculated as: (Poccl-CVP)/(Pao-CVP); Poccl =
mean coronary occlusive pressure; Pao = mean aortic pressure; CVP = central
venous pressure.
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Results: In the ECP group, CFI changed from 0.143 ± 0.07 to 0.238 ± 0.08
(p = 0.0049), and in the sham-ECP group, from 0.179 ± 0.08 to 0.143 ± 0.06
(p = 0.09). The treatment-induced difference in CFI was +0.095 ± 0.07 in the
ECP group and –0.037 ± 0.06 in the sham-ECP group (p = 0.00045).
Conclusion: This first clinical study investigating the effect of ECP on coronary
collateral function in patients with CAD clearly documents efficacy. The clinical
benefit of ECP for CAD patients may be at least partly explained by its
arteriogenetic effect.

stent and 93.4% for the DRIVER stent (p = 0.098). There were only stent
thrombosis till day 30. Afterwards there were no stent thrombosis till day 1080.
Conclusion: The ENDEAVOR stent is is the only DES which did not have any
late thrombosis till day 1080. We hope to see the same safty and efficacy shown
for the 4 year data.
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New technique of aortic arch repair in neonates with severe
hypoplasia or interruption of the aortic arch and ductal
dependent circulation
A. Haeussler, M. Comber, O. Kretschmar, R. Prêtre (Zürich, CH)
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DMSO prevents thrombus formation via a combined inhibitory
effect on tissue factor and platelet activation
G.G. Camici, L. Asmis, I. Sudano, T.F. Lüscher, F.C. Tanner
(Zürich, CH)
Background: Subacute stent thrombosis is a major clinical concern. Recent
data point towards an involvement of eluted agents in promoting stent
thrombosis hence, the search for new active molecules to coat drug eluting
stents (DES) remains important. Dimethyl sulfoxide (DMSO) is used for
preservation of hematopoietic progenitor cells and is infused into patients
undergoing bone marrow transplantation. Recent work demonstrated that
DMSO inhibits tissue factor (TF) expression and thrombus formation in vivo
thus its use in DES is under consideration.
Methods & results: Human platelets preincubated for 1 hr with DMSO or
vehicle were used for all procedures. Cone and platelet analyzer (CPA) and
aggregometer were used to test platelet adherence and aggregation. DMSO
(1%) treatment drastically impaired adherence (n = 3, P <0.0001) and
aggregation (n = 3, P = 0.0254) of human platelets as assessed by CPA.
Additionally, DMSO (0.5%) treated platelet rich plasma (PRP) showed greatly
reduced aggregation in response to arachinodate (2Mm) as compared to
control. This effect was prevented by addition of stable thromboxane A2
analogue U46619.
Conclusions: DMSO prevents platelet activation by impairing the synthesis
of thromboxane A2. Given its reported anti-proliferative and anti-thrombotic
properties and in view of our newly reported anti platelet effect, we propose
DMSO as a novel strategy for coating drug-eluting stents and treating acute
coronary syndromes.

P230

A safe drug-eluting Stent- 4 year data of the ENDEAVOR II trial
K. Weber, M. Pieper, F.R. Eberli, E. Camenzind for the ENDEAVOR
Investigators
Purpose: The ENDEAVOR II Trial compares the ENDEAVOR Stent ( Drug eluting
stent (DES) from MEDTRONIC)with the DRIVER Stent (Bare metal Stent (BMS)
from Medtronic) in single De Novo Native Coronary Artery Lesions for the
primary Endpoint Target Vessel Failure (TVF) at 9 Months. With a follow up for
MACE for 5 years. The data for the 4 year follow up will be available at the
meeting
Methodes: The ENDEAVOR II Trial is a double blinde randomized Trial in Single
De Novo Native Coronary Artery Lesions with a reference vessel diameter from
2.25 to 3.5 mm, with a lesion length of 14 to 27 mm, with required predilatation
in 1200 Patients from 72 Sites. The Clinical Follow up with Major Adverse
Cardiac Events (MACE) for all Patients will last for 5 years. The first 300 Patients
had IVUS control at 8 Months. The first 600 Patients had angiographic follow up
at 8 Months. Both groups were balanced for baseline characteristics with
comparable lesion success, device success and procedure success.
Results: For the primary endpoint TVF there was a 48% reduction in favor for
the ENDEAVOR Stent (p<0.001). After 1080 days the difference was 57.5%
(p <.001). The Trarget Vessel Revascularisation rate was reduced by 55%
(P <0.001) after 1080 days there was still a significant reduction with 55.2%, the
Target Lesion Revascularisation rate was reduced by 61% (P <0.001)and after
1080 days 49.3% (p <0.001). The Cardiac Death and Myocardial Infarction free
survival was comparabel between the groups with 95.6% for the ENDEAVOR
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Aim: Report our experience in repairing a hypoplastic or interrupted aortic arch
in neonates with ductal dependent circulation.
Method: Retrospective analysis of 13 neonates (1.5–4.0 kg) with ductal
dependent circulation, who underwent repair of the aortic arch with this
technique. Three patients had an IAA, type C and 8 another cardiac defect.
The technique consisted in leaving the lower body perfused through the ductus
during enlargement of the aortic arch with autologous pericardium (9 pts),
reversed subclavian patch (with reinsertion of the subclavian artery) (2 pts)
and combined carotido-subclavian flap (2 pts). This time of the repair (with only
two arch vessels clamped) lasted 22 min (18–27). Thereafter, the ductus and
descending aorta were crossclamped and the aorta repaired like a classical
coarctation. The cross-clamp time of the descending aorta lasted 18 min
(16–22). The cardiac defect, when present, was repaired at a later stage.
Results: There was no death and no significant morbidity. Median gradient
across the aortic arch was 8 mmHg (0–15). The second stage of the cardiac
repair (VSD 5, truncus arteriosus 3) was performed in the classical delays with
no need to associate surgery to the aortic arch.
Conclusion: This technique allows a complex enlargement of the distal aortic
arch without imposing significant ischemia to the lower body. The risk of postoperative paraplegia or renal failure is therefore minimal. The aortic arch was
appropriately repaired with no significant residual gradient. This approach is
particularly attractive in associated cardiac defects requiring no repair during
the neonatal period.
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The combined use of drug-eluting stents and glycoprotein IIb/IIIa-inhibitors increases late adverse events
in vessels at low anatomical risk
R. Jeger, H.P. Brunner-La Rocca, P. Hunziker, M. Handke, C. Kaiser,
M. Pfisterer on behalf of the BASKET/BASKET-LATE-Investigators
Background: Late stent thromboses are associated with drug eluting stents
(DES). Glycoprotein IIb/IIIa inhibitors (GPI) such as abciximab prevent
vitronectin-mediated effects including smooth muscle cell migration and
proliferation. However, data on the interaction of GPI with different stent types
in vessels at different anatomical risk for adverse outcome are scarce.
Methods: In the Basel Stent Kosten Effektivitäts Trial (BASKET), patients
undergoing angioplasty were randomized to DES vs. bare metal stents (BMS).
GPI were given at the investigators’ discretion. The effect of GPI on cardiac
death and non-fatal myocardial infarction (MI) after 18 months was analyzed
regarding stent (DES vs. BMS) and vessel type (large native vessels 03.0 mm,
defined as vessels at low anatomical risk for adverse outcome, vs. small vessels
and saphenous vein grafts).
Results: Of 826 patients, GPI were given in 301 (36%, of which 85% abciximab
and 15% tirofiban). Based on their higher baseline risk, GPI patients had more
ST-elevation MI, more type C lesions, larger and longer stents, and worse
outcome than patients without GPI (cardiac death and non-fatal MI 12% vs.
6%, p = 0.005, without significant differences between DES and BMS). The
difference in outcome between DES vs. BMS was higher for GPI patients (13%
vs. 10%) than for patients without GPI (both 6%) with a continuously increasing
event rate for DES in GPI patients (fig.). Interaction of stent type and GPI was
significant regarding 18-month outcome (p = 0.006). In low risk vessels, rates
of cardiac death and nonfatal MI were higher in DES compared with BMS when
GPI were used (15% vs. 5%, p = 0.033) but not when GPI were not used (both
5%, p = 0.73). In contrast, in high risk vessels, outcome was similar for DES
and BMS when GPI were used (7% vs. 21%, p = 0.077) or not (7% vs. 11%,
p = 0.37).
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Conclusions: While GPI use is an independent predictor of adverse outcome in
patients undergoing angioplasty, DES are associated with a late hazard among
patients receiving GPI during interventions in vessels at low anatomical risk
indicating a potentially clinically relevant association between GPI use and DES
regarding the occurrence of late stent thromboses.
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Correlation of intravascular ultrasound findings with in vivo
histopathologic analysis of thrombus aspirates in patients
with very late DES stent thrombosis
S. Cook, E. Ladich, P. Eshtehardi, M. Neidhart, R. Vogel, M. Togni,
M. Billinger, P. Wenaweser, C. Seiler, O. Hess, B. Meier, S. Gay,
R. Virmani, S. Windecker (Bern, CH; Gaithersburg, USA; Zürich, CH)
Background and purpose: Necropsy studies of drug-eluting stent (DES)
thrombosis specimens showed evidence of delayed healing and hypersensitivity
reactions. Intravascular ultrasound (IVUS) of patients with DES thrombosis
revealed a high incidence of stent malapposition with signs of vessel remodelling. The purpose of the present study was to correlate histopathologic results
of thrombus aspirates with IVUS findings obtained in patients with very late DES
thrombosis.
Methods and results: Patients with very late DES thrombosis (>1 year after
PCI) first underwent thrombus aspiration followed by IVUS prior to emergency
percutaneous coronary intervention (PCI) in the affected artery (40% LAD, 20%
RCX, 40% RCA). Harvested thrombus was sent for detailed histopathological
analysis, and IVUS was analyzed off-line using computerized quantitative
software. The study population consisted of 12 patients (age 60 ± 12 years) with
13 thrombosed DES segments (4 SES, 5 PES, 1 ZES; total stent length 29.2 ±
20.2 mm) presenting 1007 ± 248 days after DES-implantation. Incomplete stent
apposition (ISA) was present in 77% of cases with an ISA-CSA of 6.6 ± 7.3 mm2
and evidence of vessel remodelling (EEM reference area: 13.3 ± 2.7 mm2 vs.
23.0 ± 8.1 mm2, p <0.0001). Qualitative histopathologic analysis showed
platelet-rich thrombus and fibrin with signs of acute inflammation in 10 (77%)
and chronic inflammation in 9 (69%) specimens. Eosinophilic infiltrates were
present in patients with large ISA (>4 mm2), whereas neutrophilic infiltrates were
associated with small or absent ISA.
Conclusions: Very late DES ST is associated with histopathologic evidence of
acute and chronic inflammation and IVUS evidence of vessel remodelling. The
presence of eosinophils suggests a hypersensitivity reaction as likely cause of
vessel remodelling and thus very late ST in selected patients.
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Therapeutic collateral promotion exceeds decline of collateral
flow after percutaneous coronary intervention in patients with
coronary artery disease
S. Gloekler, P. Meier, C. Seiler (Bern, CH)
Introduction: In coronary artery disease (CAD), the amount of collateral flow is a
pivotal protective factor with respect to infarct size and all-cause mortality.
Therefore, in addition to percutaneous coronary intervention (PCI), therapeutic
collateral promotion (TCP) to myocardial areas at risk for myocardial infarction
is a promising new approach. Whether the expected loss of collateral flow after
revascularization by PCI can be neutralized or even exceeded by TCP, has not
been investigated so far.
Methods: 57 patients (age 63 ± 10 years) with 58 stenotic coronary arteries
were prospectively included in two placebo-controlled studies (GranulocyteColony-Stimulating-Factor and External Counterpulsation, both for TCP, mean
follow-up period 15 days. The study protocols consisted of invasive
measurement of functional collateral flow at baseline and follow-up with final
PCI (n = 43; Group with final PCI). Collateral Flow Index (CFI) was determined
during balloon occlusion by a pressure guide wire distal to the balloon-occluded
artery, and was calculated as: (Poccl-CVP)/(Pao-CVP); Poccl = mean coronary
occlusive pressure; Pao = mean aortic pressure; CVP = central venous pressure.
In cases of subtotal stenoses, vessels were treated at baseline by initial PCI
(n = 14).
Results: See also figures. In patients without TCP and final PCI, CFI didn’t
change (figure 1, panel A), whereas it dropped in patients without TCP but initial
PCI (0.185 ± 0.08 to 0.126 ± 0.08, p = 0.006, figure 1, panel B). CFI increased in
patients with TCP and final PCI (0.098 ± 0.08 to 0.139 ± 0.08, p = 0.0009, figure
2, panel A). In cases of TCP with initial PCI, CFI also increased (0.130 ± 0.11 to
0.226 ± 0.10, p = 0.039, figure 2, panel B).
Conclusion: This study in patients with CAD shows that TCP not only is able to
compensate for the decline of collateral flow after PCI, but even exceeds
baseline levels despite initial antegrade revascularization.
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Single-centre initial experience (2003–2005) with drug eluting
stents off-label use: long-term follow-up
S. Noble, L. Bilodeau, R. Bonan, J. Crepeau, P. De Guise, R. Gallo,
G. Gosselin, J. Gregoire, R. Ibrahim, M. Joyal, P. L’Allier, H. Ly,
J. Tanguay, P. Wacinski, S. Doucet (Montreal, CAN)
Background: Questions about long term safety of drug eluting stent (DES) have
been raised. In 2003 when DES became available in Canada, a single center
prospective registry of all patients (pts) receiving this new technology was
initiated. We evaluate whether the therapeutic benefit of first generations DES
is maintained at two years and beyond.
Methods: In our institution, between April 2003 and March 2005, 1009
consecutive DES treated pts were enrolled (Cypher: 34.6%,Taxus: 65.4%) with
a clinical follow-up at 1,6,12 months and then every year. Outcome included
major adverse cardiac events (cardiac death, myocardial infarction, target lesion
and vessel revascularization), total death and stent thrombosis (ARC definition:
definite and probable). Clopidogrel was advocated for one year.
Results: The mean age of pts was 61.2 ± 11 years. 72.7% were male and
34.4% had diabetes. 56.3% had unstable angina or myocardial infarction.
64.8% of the lesions treated were ACC/AHA type B2/C lesions with a mean
length of 17.4 mm and a mean pre-intervention stenosis of 74.4%. IIB/IIIa
inhibitors were used in 31.2%. Selection for DES implantation was done on high
risk for restenosis criteria: reference vessel diameter <2.75 mm (38.3%), lesion
length >15 mm (73.3%), proximal left anterior descending artery location (25%),
presence of diabetes (34.4%), sole remaining vessel (0.7%) and multivessel with
relative contraindication for CABG (26%). The differences of the lesion
characteristics between Cypher and Taxus groups are shown in table 1.
Mean follow up was 934 ± 267 days. Details of the MACE are described in table
2. Overall, MACE free survival was 86.8% (Cypher: 88.5%,Taxus: 86%, p = ns).
Cardiac death free survival was 96.6% (Cypher: 98.7%, Taxus: 94.9% p =
0.016) and total death free survival 94.8% (Cypher: 96.8%,Taxus: 93.7%, p =
0.045).
Table 1
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Conclusions: A mean 2.5 years follow-up of this single center DES off-label use
was associated with 3.8% total cardiac death including 2.1% after the first year.
Cardiac and total deaths were more common in the Taxus group without
correlation in stent thrombosis. However this later group included more ostial,
left main and >15 mm lesions. Furthermore, the non randomized design remains
a limitation of the study. MACE rate did not show statistical difference between
both groups. Overall, at 2.5 years, TVR reach 7.3% and stent thrombosis 1.4%.
Table 2

suction unit. Actuarial mortality in patients undergoing CABG-surgery with
ES 06 is reported to be between 5.4% and 7.5%. Aim of the present study was
to review the results in high-risk patients (ES 06) who underwent CABG-surgery
with the MECC-system.
Patients and methods: 299 patients (32.7%) out of 915 patients who underwent CABG-surgery with the MECC-system presented with an additive
ES 06. All in-hospital data have been analysed.
Results: Average age was 71.2 ± 8.5 years. 76 patients (25.4%) underwent
urgent surgery. Left ventricular ejection fraction was 49.9 ± 13.6%. Overall 3.6 ±
1.0 distal anastomoses were performed and average aortic cross clamping time
came up to 43.4 ± 14.7 minutes. 3 patients (1%) died. Cerebrovascular
accidents occurred in 5 patients (1.7%) out of which 3 patients (1%) suffered
from a permanent stroke. Average length of stay on the intensive care unit (ICU)
was 2.5 ± 3.7 days, 90 patients (30.1%) were less than 24 hours on the ICU.
51 patients (17.1%) required red blood cell transfusion.
Conclusions: The new MECC-perfusion technology allows to decrease
mortality and morbidity in high-risk patients undergoing CABG-surgery. In our
opinion this technique represents the future of cardiopulmonary bypass.
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Excellent outcomes with routine off-pump coronary artery
procedures: a single-centre experience
S. Salzberg, O. Reuthebuch, A. Weber, D. Odavic, R. Tavakoli,
M. Genoni (Zürich, CH)
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Traitement de l’infarctus STEMI par angioplastie primaire:
les résultats d’un itinéraire clinique multidisciplinaire
P-F. Keller, O. Grosgurin, O. Rutschmann, J. Plojoux, R. Nkoulou,
C. Gremion, M. Niquille, J-L. Waeber, V. Verin, F. Sarasin, F. Mach
(Genève, CH)
Introduction: L’angioplastie primaire est le traitement de choix de l’infarctus
avec sus-décalage persistent du segment ST (STEMI) de <12 heures à
condition de respecter les délais Door to Balloon-Time (DTBT), qui devraient
être de moins de 90 minutes. La mise en place d’un itinéraire clinique avec
«alarme STEMI» doit permettre de diminuer le DTBT, et ainsi améliorer le devenir
des patients avec STEMI.
Méthode: Mise en place d’un itinéraire clinique multidisciplinaire incluant un
système d’«alarme STEMI» permettant l’ouverture de la salle de cathétérisme
cardiaque directement par le médecin du SMUR en pré-hospitalier. Le patient
avec STEMI est ainsi transféré directement de l’ambulance à la salle de
coronarographie. Les délais DTBT ont été mesurés avant et après la mise en
place de ce nouvel itinéraire clinique.
Résultats: Avant la mise en place du nouvel itinéraire clinique le DTBT moyen et
médian de 94 patients consécutifs était de 114 et 90 minutes respectivement,
avec seulement 52% des patients reperfusés en < 90 minutes. Avec le nouvel
itinéraire clinique, une réduction significative des délais a été mise en évidence
chez 92 patients consécutifs avec suspicion de STEMI, avec un DTBT moyen et
médian de 76 et 63 minutes respectivement, et 70% des patients reperfusés en
<90 minutes. L’alarme STEMI a été déclenchée pour 40 patients avec un DTBT
moyen et médian de 53 et 46 minutes respectivement, et 95% de ces patients
ont été revascularisé en < 90 minutes. L’alarme STEMI n’a pas été déclenchée
pour 52 patients pour les raisons suivantes: transfert d’un autre hôpital (n = 22),
premier contact du patient en salle d’urgences (n = 10), présentation clinique
atypique (n = 9), oubli de déclenchement de l’alarme STEMI (n = 7),
indisponibilité des ambulances médicalisées (n = 4). Le DTBT moyen et médian
sans «alarme STEMI», était de 93 et 90 minutes respectivement. L’alarme
STEMI a été déclenchée 14 fois pour des autres diagnostics: troubles du rythme
(n = 5), péricardite (n = 3), NSTEMI (n = 4), hypertension aiguë (n = 2), cause non
cardiaque (n = 2). Dans ce groupe de patients, 9 sur 16 ne présentaient pas les
critères ECG de STEMI, considérés comme des faux positifs.
Conclusion: Un itinéraire clinique multidisciplinaire de type «alarme STEMI»
réduit significativement les délais de l’angioplastie primaire. Des campagnes
d’information de la population et une consolidation de cette procédure sont
encore nécessaires pour améliorer les performances de cet itinéraire clinique.
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Minimised extracorporeal circulation (MECC) in high-risk patients
(EuroSCORE 06) undergoing coronary artery bypass surgery:
the new benchmark
S. Studer, F.F. Immer, M. Stalder, L. Englberger, T. Aymard,
F.S. Eckstein, T.P. Carrel (Bern, CH)
Objective: Minimized extracorporeal circulation (MECC) allows reduction of
tubing system and is a volume constant perfusion technique. In our institution
MECC-perfusion is combined to the SmartÒ device, which is an opto-electrical
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Introduction: Conventional coronary artery bypass grafting (CABG) using
cardiopulmonary bypass (CPB) is an excellent treatment for patients with severe
coronary artery disease. It is well established that the use of CPB is associated
with considerable morbidities and increased mortality, in certain patients. This
has lead to the development of less invasive surgical approaches (without CPB).
Herein we report our single center experience with the routine application of
such Off-pump coronary artery procedures (OPCAP) for all patients addressed
for surgical myocardial revascularization.
Methods & Patients: From January 2002 to December 2006, 985 Patients were
addressed for cardiac surgery with isolated severe coronary artery disease.
Mean (± stdv) age in this population was 65.5 (± 9.8) years, there were 76%
males. Mean predicted mortality by EuroSCORE was 5.1(± 3.8) %, and 24% of
patients had any kind of diabetes. Standardized anaesthesiological management and surgical OPCAP techniques were applied by one dedicated team.
Indication for surgery was elective, urgent and emergent in 70, 21, and 9%
respectively of cases.
Results: On average patients received 1.7 (± 0.9) arterial grafts (97% left
internal mammary artery (IMA), 45% both IMA, and 12% radial artery) and 2.0
(± 1.2) venous grafts. Successful OPCAP was achieved in 94.2%, whereas in
the remaining patients (5.8%) conversion to CPB was necessary
intraoperatively. Observed overall operative mortality was 2%. In regard to the
indication for surgery, mortality for elective, urgent and emergent procedures
were 1.6, 2.8, and 4.5% respectively. A postoperative stroke occurred in 1.4%
of patients. Reoperation for bleeding was necessary in 3.5%. Prolonged
ventilation was necessary in only 0.005% of cases. Median (range) length of
intensive care unit stay and overall hospitalization was 1 (1–71) and 9 (1–71)
days respectively.
Conclusion: OPCAP is an excellent modern era treatment for patients requiring
surgical myocardial revascularization. Conversion rate to CPB remains very low.
Operative mortality is significantly decreased when compared to the
EuroSCORE. The low occurrence of postoperative complications is a powerful
argument in favor of OPCAP. OPCAP is the gold standard for surgical
myocardial revascularization for all patients at our institution.
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Interventional cardiology in Switzerland during the year 2007
C. Roguelov, S. Windecker, G.B. Pedrazzini, C. Kaiser, M. Roffi,
H. Rickli, E. Eeckhout, J-C. Stauffer on behalf of the Working Group
«Interventional Cardiology and Acute Coronary Syndrome»
Background: Since its introduction in the eighties, percutaneous coronary
intervention (PCI) has continued to play an increasing role worldwide. A national
data bank registers every procedure in Switzerland starting in 1987. This data
bank provides an excellent overview of regional cath lab activities. Drug eluting
stents (DES) have diminished restenosis rates and have further increased
indications for PCI in coronary artery disease. Interventions for valvular heart
disease have decreased owing to the low incidence of rheumatic heart disease,
interventions on the interatrial septum however have taken a steep rise because
of newer and easier to use devices. After initial enthusiasm and widespread use
of DES, warnings of late and very late stent thrombosis have cautioned the
interventional community and caused critical reappraisal of the indications for
DES. It would be very interesting to compare and follow DES use and the
number of PCI during the last year.
Methods: All percutaneous cardiac interventions centres in Switzerland
received a standardized questionnaire to provide detailed information on their
activities particularly of the use of DES and the type of DES. The response rate
of the last years was 100% and we expect to reach the same level for 2007.
Results and conclusions: The analysis of the complete data set will be
presented at the meeting with the trends in interventional cardiology during
the year 2007 in Switzerland.
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Mortality and causes of death after outpatient cardiac
rehabilitation: long-term follow-up
M. Di Valentino, M. Maeder, S. Jaggi, J. Schumann, K. Sommerfeld,
S. Piazzalonga, A. Hoffmann (Basel, CH)
Background: Few data exist about long-term prognosis of patients (pts)
completing outpatient cardiac rehabilitation (OCR). The aim of this study was to
determine the mortality rate and assess the causes and predictors of death after
cardiac rehabilitation.
Methods: Analysis of 2146 consecutive pts completing a 12-week exercisebased OCR between March 1999 and March 2007. Medical data were assessed
at the beginning of OCR. Median follow-up was 33 months (interquartile range
10-58). Date and cause of death were obtained from general practitioners,
hospital records, and mailed questionnaires.
Results: During the study period 74 pts (87% male) died after a median of 27
months (interquartile range 17–50). Of them 93% had coronary artery disease
and 15% had valvular heart disease, 48% had undergone PTCA, 37% coronary
artery bypass grafting (CABG) and 8% valve surgery. During the entire followup, the mortality rate was 3.4% for all causes and 2.2% for cardiovascular
causes.
In comparison to survivors, non-survivors were older (66 ± 12 vs 60 ± 11 yrs),
had lower LVEF (51 ± 15 vs 56 ± 14%), lower exercise capacity (68 ± 17 vs 78 ±
20% of predicted value), and there was a higher prevalence of diabetes and
hypertension, residual angina, and previous CABG, and lower prevalence of
previous PTCA. (all differences p < .05).
Cox regression analysis revealed the following independent predictors of death:
Exercise capacity (odds ratio (OR) 0.978, 95% confidence interval (CI)
0.965–0.990 per % increase in predicted exercise capacity; p = 0.002), diabetes
(OR 1.839, CI 1.106–3.059 if present; p = 0.019), LVEF (OR 0.982, CI 0.967–
0.997 per % increase in LVEF; p = 0.0019), and age (OR 1.053, CI 1.028–1.078
per year; p <0.001).
Conclusion: Patients after successful OCR have an excellent long-term
prognosis. Mortality is due to cardiovascular causes in approximately two thirds
of cases and is independently associated with low exercise capacity, low LVEF,
diabetes and age.
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Incidence of residual shunts after closure of patent
foramen ovale using different sized Amplatzer devices
U.C. Bucher, A. Bernheim, P. Buser, A. Kessel-Schaefer (Basel, CH)
Background: Percutaneous device implantation is frequently used for closure
of patent foramen ovale (PFO) in patients with cryptogenic cerebral ischemic
events. Different device sizes are used depending on the presence of an atrial
septum aneurysm, the size of the defect and the patients hight. The aim of this
study was to compare the incidence of residual interatrial shunts during a
6 months follow-up using two different sized Amplatzer devices.
Methods: From 2/2001 to 6/2007, 301 patients underwent percutaneous defect
closure of PFO with Amplatzer-devices in our clinic. Among them, 208 (69%)
had a documented 6 months follow-up for shunt persistance. Assessment for
presence of residual shunts was performed by transthoracic echocardiography
using an aerated colloid solution.
Results: Mean age of the 208 patients with documented 6 months follow-up
was 52 ± 12 years; 127 (61%) were males. Eighty-eight (42.3%) patients
received a 25-mm-Amplatzer-device and 120 (57.7%) a 35-mm-Amplatzerdevice, respectively. Patients receiving a large device were more likely to be
male (70% vs. 49%, p = 0.002) and to have an atrial septum aneurysm (79% vs.
36%, p <0.0001). One day after implantation, 48 (54.5%) patients with 25-mmdevices and 91 (75.8%) with 35-mm-devices showed evidence for a residual
shunt (P = 0.001 between groups). After 3 months, 175 (84.1%) patients had a
follow-up echocardiography. Sixteen (18.2%) of the 88 patients with a 25-mmdevice and 45 (37.5%) of the 120 patients with a 35-mm-device had residual
shunts (P = 0.005 between groups). 6 months after implantation, all 208 patients
underwent echocardiogaphic evaluation. Residual shunts were detected in
15 patients (17%) with 25-mm-devices and in 32 (26.7%) patients with 35-mmdevices (P = 0.1 between groups).
Conclusions: Residual interatrial shunts are frequently detected early after
percutaneous PFO closure with Amplatzer-devices. Use of large devices is
associated with a clearly higher incidence of detectable shunts during the first
3 months of follow-up. However, 6 months after device implantation, the
difference in the rate of shunt persistence between 35-mm- and 25-mm-devices
is no longer significant. Our results may imply that epithelialization of large
devices is delayed, but equally complete in the longterm. This could influence
the medical management after device implantation. The clinical implication of
our findings, however, needs further investigation.
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Interventional PFO-closure using the Premere™-Device.
A triple-centre experience
D. Nobel, D. Weilenmann, O. Kretschmar, F. Uhlemann, G. Sütsch,
H. Rickli (St. Gallen, Zürich, CH; Stuttgart, D)
Introduction: Patent foramen ovale (PFO) has been described in 25 to 30 percent of adults. Prevalence is increased in patients with cryptogenic stroke.
Interventional PFO-closure is a frequently used technique for prevention of
recurrent paradoxical embolism. The Premere™-Device is specifically designed
for PFO-closure. Key features include limited material, especially on left side, a

low profile design and adjustable length tether allowing adaptation to patient’s
PFO track anatomy.
Methods: One hundred and five patients with a PFO and a history of at least
one thromboembolic event (cryptogenic stroke, transient ischemic attack or
peripheral embolism) were selected for elective percutaneous PFO-closure
using the 25 mm Premere™ PFO-closure Device. In 83 of these patients
complete clinical follow-up with echocardiography has been performed until
now.
Results: One hundred and five patients (38,1% women, mean age 45,8 ± 10,6
years) underwent PFO-closure using the Premere™-Device. Seventy-three
(69,5%) patients had cerebral infarction, 30 (28,6%) patients transient ischemic
attack and 2 (1,9%) patients peripheral embolism. Fourty-two patients (40%)
had an atrial septal aneurysm (excursion of septum secundum with an
amplitude 015 mm), 63 (60%) patients a single PFO. The implantation was
successful in 104 patients (closure rate 99%). One patient had an embolisation
of a Premere™-Device in the pulmonary artery with successful percutaneous
retrieval and closure with a 35 mm Amplatzer™ PFO-Occluder. There were no
other peri- and post-procedural complications. Seventy-eight (94%) of the 83
patients had no residual shunt, 2 (2,4%) patients had a minimal residual shunt
and 3 (3,6%) patients had a significant shunt with successful implantation
of a second PFO-Occluder. Neither device-related thrombus nor recurrent
thromboembolic events could be detected during a mean follow-up of 12,2 ±
4,2 months.
Conclusion: Interventional PFO-closure with the Premere™-Device is a reliable
technique with excellent closure rates, a very low rate of adverse events and a
low medium term recurrence rate of thromboembolic events.
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EuroSCORE as a predictive factor for different types of
postoperative care and cardiac rehabilitation after cardiac
and thoracic aortic surgery
V. Goeber, H. Saner, J-P. Schmid, T.P. Carrel (Bern, CH)
Background: The number of older patients (pts) and pts with significant
comorbidities in cardiac surgery is increasing whereas improved surgical
methods and postoperative medical care allow for earlier discharge. The aim
of this study was to assess predictive characteristics leading to different types
of postoperative care and cardiac rehabilitation (cr) after cardiac surgery.
Methods: In this prospective cohort study data of all cardiac and thoracic aortic
surgery pts over a period of 6 months were evaluated before, during and after
cardiac and thoracic aortic surgery. EuroSCORE (European system for Cardiac
Operative Risk) has been used to predict perioperative mortality, intensity of
postoperative care and cr. According to clinical progress and complications we
stratified pts on postoperative day 3 to 7 for treatment in a low intensity care
unit (defined as: mobile within pts room, none drainage, cardiac monitoring or
central venous line, blood pressure check twice/d, infusion with no more than
2 drugs, ward round 3-times per week).
Results: Complete data from 475 pts (345 males, 130 females; mean age 65.1
years) have been collected. Preoperative EuroSCORE was in the range of 0–16
(mean 5.5). 269 (56.6%) of 475 pts could be treated in a low intensity care unit.
Nine of these pts suffered from postoperative complications (atrial fibrillation
and flutter, pericardial effusion, mild postoperative delirium) but made a good
recovery. EuroSCORE was highly predictive for low complication rate in pts
treated in the low intensity care unit (p <0.05) and for subsequent ambulant cr
(p <0.05). Furthermore EuroSCORE >4 was predictive for the need of inpatient
cr (p = 0.002).
Conclusions: EuroSCORE is a very helpful tool to predict both intensity of
postoperative care and cr in pts undergoing cardiac surgical procedures.
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Short-and-long term impact of cardiac rehabilitation
on type D personality, anxiety and depression
R.K. Binder, S. Kohls, J-P. Schmid, H. Saner (Bern, CH)
Objectives: Type D personality is an established psychosocial risk factor for
coronary artery disease predicting poor prognosis. Although specific
interventions for Type D personality are yet to be defined, a significant trend
towards healthier DS14 scores has been shown with structured ambulatory
cardiac rehabilitation (CR). However, long term effects of this intervention on
DS14 scores are not known. We therefore investigated the short and long term
impact of CR on Type D personality and its influence on anxiety and depression.
Methods: Patients participating in an ambulatory, multifactorial CR programme
of three months duration, were prospectively examined by the Type D Scale-14
(DS14) and the hospital-anxiety and depression scale (HADS) questionnaire at
baseline, at 3 months and at one year after CR. The programme included
general psychological counselling but no specific intervention for Type D
personality patients. Changes in Type D personality, anxiety and depression
were investigated by multivariate repeated measures analysis of variance.
Results: 112 consecutive patients completed the DS14 and HADS
questionnaires before and after CR and at one year follow-up. Negative
affectivity (NA) and social inhibition (SI) decreased from 9.0 ± 5.0 to 8.3 ± 4.4
(p = 0.06) and from 9.8 ± 5.6 to 9.2 ± 6.0 (p = 0.04) respectively. However, one
year after CR scores for NA and SI had returned to baseline, which is 9.1 ± 5.3
(p = 0.17) for NA and 9.4 ± 5.5 (p = 0.32) for SI. Scores for anxiety improved
with CR from 4.9 ± 3.7 to 3.9 ± 3.1 (p <0.001) and for depression from 3.1 ± 3.3
to 2.4 ± 2.6 (p = 0.002). After one year scores for anxiety (4.1 ± 3.5; p = 0.014)
and depression (2.7 ± 3.1; p = 0.002) remained improved. Those patients who
were considered Type D personalities at all three measurements (11%)
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expressed significantly more anxiety (p = 0.002) and were significantly more
depressed (p = 0.001).
Conclusions: Cardiac rehabilitation has a positive impact on Type D personality,
anxiety and depression. However, one year after CR improvements of Type D
personality scores had disappeared. In contrast, CR has a long term impact on
anxiety and depression with significantly improved scores after one year.
Despite transient improvement of DS14 scores, Type D personality exhibited a
stable profile on long term follow-up.
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Effects of PDE-5 inhibition on the cardiopulmonary system
after 2 or 4 weeks of exposure to chronic hypoxia
G. Milano, A. Joncic, S. Morel, M. Samaja, L.K. von Segesser
(Lausanne, Genève, CH; Milano, I)
Objective: Pulmonary artery hypertension is a devastating complication of a
number of diverse disease processes. Chronic hypoxia (CH) is considered to be
a critical factor causing pulmonary artery hypertension in pulmonary diseases.
In this work, we investigated whether Sildenafil, a type 5 nucleotide-dependent
phosphodiesterase inhibitor (PDE-5), alleviates the cardiovascular and
pulmonary alterations induced by 2- or 4-weeks CH.
Methods: Rats were exposed to room air (21% O2, N), CH (10% O2) for 2 and
4 weeks, with and without treatment with Sildenafil (1.4 mg/Kg/day, ip)
(n = 7/group). At the end of the exposure, we measured right ventricular
hypertrophy (right to left plus septum weight, RV/LV+S), pulmonary wall
thickness index and quantitative analysis of pulmonary vessels, both as an
index of vascular remodeling, right and left systolic ventricular pressures (RVSP
and LVSP, respectively) and endothelial nitric oxide synthase (eNOS) proteins.
Results: CH increased RV/LV+S (p <0.05), the lung weight, the number of both
right and left pulmonary arteries (p <0.01) and small pulmonary arteries wall
thickness (0–100 micrometers, p <0.01) after 2 and 4 weeks. RVSP was higher
in CH than N rats (p = 0.01). By contrast, CH did not change LVSP after either
2 or 4 weeks. Treatment with Sildenafil significantly attenuated all these
parameters irrespectively of the duration of hypoxia. The phosphorylated form
of eNOS decreased in CH hearts (p <0.05). Treatment with Sildenafil increased
the phosphorylated form of eNOS to normoxic values irrespectively of duration
of hypoxia.
Conclusion: Treatment with Sildenafil provides an efficient strategy for the
management of cardiac and pulmonary hypertrophy during CH, irrespectively
of the duration until 4 weeks, presumably by increasing the phosphorylation
of eNOS.
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Sexual dysfunction before and after cardiac rehabilitation
J. Schumann, M. Zellweger, M. Di Valentino, S. Piazzalonga,
A. Hoffmann (Basel, CH)
Background: Sexual dysfunction is common in cardiovascular patients. The
aim of our study was to assess sexual function during cardiac rehabilitation
in relation to various medical variables.
Methods: Analysis of all patients (pts) participating in a 12-week exercisebased outpatient cardiac rehabilitation (OCR) program between April 1999 and
August 2007. In addition to medical history and risk factors, exercise capacity
(ExC) was measured before and after OCR. Sexual function was assessed using
a standardized questionnaire before and after OCR (5 items: problems with or
change of sexual activity, decrease in libido, problems due to exertion during
intercourse, problems with virility or orgasm, no activity at all).
Results: Of the 2032 pts, 959 were excluded because of incomplete data (only
one questionnaire or exercise test). Of the remaining 1073 pts (15% female,
mean age 62) 67% had PCI, 24% had coronary bypass surgery (CABG) and 9%
had valvular surgery. The prevalence of cardiovascular risk factors was:
hypertension 55%, hyperlipidemia 69%, diabetes 15%, smoking 44% and
family history 36%; 90% were on betablockers.
No sexual activity at all was indicated by 23% of the pts. No problems with
sexual activity was indicated by 42% at baseline and 40% after OCR. Male pts
showed an increase of specific problems (virility and orgasm) during OCR from
18 to 23% (p <0.0001).
In a multivariate regression analysis we found the following independent positive
and negative predictors of sexual problems after OCR: female gender (odds
ratio (OR) 0.57, 95% confidence interval (CI) 0.37–0.87, p <0.009); CABG (OR
1.46, CI 1.06–2.0, p= 0.021); age (OR 1.033, CI 1.02–1.05, p <0.0001); baseline
ExC (Watt) (OR 0.995, CI 0.990–0.999, p = 0.022); and improvement of ExC
(d-Watt) (OR 0.994, CI 0.989–0.999, p = 0.027).
LVEF and diabetes turned out not to be predictors of sexual function.
Conclusions: Sexual dysfunction is present in over half of the patients
undergoing outpatient cardiac rehabilitation with no overall improvement during
OCR. Age, gender, CABG, ExC and its improvement are independent predictors
of sexual function after OCR.
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Intérêt du test d’orthostatisme actif chez les patients avec une
hypertension artérielle masquée. Etude comparative par rapport
à l’enregistrement ambulatoire non-invasif de la pression
artérielle de 24 heures
S. Ciaroni, A. Bloch, M-C. Lemaire (Genève, CH)
L’hypertension artérielle masquée (HTAm) est actuellement définie par une
augmentation de la pression artérielle (PA) diurne sur un enregistrement
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ambulatoire non-invasif de 24 heures (MAPA) ou bien par auto mesure par le
sujet (0135 ou 85 mm Hg) alors que les valeurs de PA sont normales à la
consultation (<140 et 90 mm Hg). Néanmoins, le moyen d’identifier les patients
(pts) avec une HTAm à la consultation reste à déterminer.
Nous nous sommes intéressés de savoir si le test d’orthostatisme actif (mesure
de la PA lors du passage de la position couchée à la position debout sur une
période de 15 minutes = TOA) était à même de dévoiler la présence d’une
HTAm à la consultation par rapport à la MAPA.
A partir d’une population de 346 pts consécutifs ambulatoires qui ont eu une
MAPA dont 289 pts un TOA effectué au debout et après la MAPA par le même
appareil de mesure (SpaceLabs 90207), l’incidence de l’HTAm a été de 8%
(28 pts) par la MAPA et celle d’un profil de PA diurne normal < à 135 et 85 mm
Hg de 20,5% (71 pts).
Les pts analysés n’avaient pas de traitement hypotenseur ou bradycardisant au
moment des mesures de la PA.
En choisissant un TOA anormal à la 15ème minute avec une PA 0 à 140 ou
90 mm Hg, la sensibilité et spécificité du TOA dans la probabilité diagnostique
d’une HTAm a été de 71% et 89% respectivement. Lors du deuxième TOA
aucune modification statistiquement significative n’a été trouvée pour la
probabilité diagnostique de l’HTAm comparativement au premier TOA.
Conclusions: le test d’orthostatisme actif est une épreuve simple à réaliser en
consultation et reproductible, qui aide à préciser sur le devenir de valeur de
pression artérielle en dehors du cabinet. Le test d’orthostatisme actif permet
de démasquer les patients porteurs d’une hypertension artérielle dite masquée
de manière convenable. Cependant, le diagnostic d’hypertension artérielle
masquée doit être confirmé par un enregistrement ambulatoire non-invasif de
la pression artérielle de 24 heures ou bien par auto mesure.
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Transit-time flow measurement in coronary artery bypass
surgery: are there different flow patterns in patients suffering
from diabetes?
D. Bircher, F.F. Immer, M. Stalder, L. Englberger, F.S. Eckstein,
T.P. Carrel (Bern, CH)
Objective: Diabetes mellitus leads to macro- and microangipathy. This
distribution pattern of arteriosclerosis may adversely affect flow patterns in
bypass grafts following CABG-surgery, and therefore influence the outcome.
Aim of the present study was to analyze the graft flow patterns in CABG-surgery
and to focus on the impact of diabetes.
Patients and methods: 348 patients undergoing isolated CABG-surgery have
been enrolled. 141 (40.5%) suffered from diabetes mellitus. All in-hospital data
were analyzed and a follow-up was performed, focusing on freedom from
re-intervention and myocardial infarction.
Results: Age did not differ between the two groups. However, BMI was
significantly higher in diabetes patients (29.5 ± 5.3 vs. 26.3 ± 3.9; p <0.05).
Average number of distal anastomoses was similar in both groups, as well as
aortic cross-clamping time. We found no significant difference in the graft flow
pattern between the two groups, nor in the repartition of the selected grafts.
The incidence of postoperative cerebrovascular incidents, renal dysfunction and
mortality tended to be higher in patients suffering from diabetes. Follow-up
revealed no difference looking at myocardial infarction, re-hospitalistion and/or
re-intervention. However, 1-year follow-up mortality was 2.8% in diabetes and
1.0% in non-diabetes patients (p = 0.07).
Conclusions: Patients with diabetes undergoing CABG-surgery show no
difference in intraoperative graft flow patterns, compared to non-diabetic, which
positively affect graft patency. Microangiopathy seems to be less important in
coronaries, which may be one explanation for the benefits observed in diabetic
patients after CABG-surgery.
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Aortic cross clamping in surgery of acute type A aortic
dissection: does it affect outcome?
M. Lütolf, F.F. Immer, M. Stalder, L. Englberger, F.S. Eckstein,
J. Schmidli, T.P. Carrel (Bern, CH)
Background: Aortic cross clamping (ACC) has been shown to increase the
incidence of cerebrovascular accidents (CVA) and is assumed to adversely
affect neurocognitive outcome. Acute type A aortic dissection (AADA) can be
operated with or without clamping the dissected ascending aorta. Aim of the
present was to analyse the effect of ACC in AADA on outcome.
Methods: 275 consecutive patients who underwent surgery for AADA have
been analyzed. All in-hospital data have been assessed and a follow-up,
focussing on Quality of life (assessed with the SF-36, was performed. Data have
been analyzed for patients with and without ACC.
Results: In 74 patients (26.9%) ACC during cooling was avoided. Patients
characteristics were similar in both groups. Average ACC-time was shorter in
patients without primary ACC (71.0 vs. 87.0 min; p <0.05), similar modality of
cerebral protection were applied in both groups. We found no significant
differences looking at reversible and persistent CVA (without ACC: 23.0% vs.
with: 18.9%; p = ns) and in-hospital mortality (without ACC: 14.9% vs with:
12.4%; p = ns). Follow-up 2.4 years after surgery showed a trend towards an
impaired SF-36 score in patients who underwent surgery with ACC (with ACC:
86.3 vs without ACC: 91.3; p = 0.08).
Conclusions: Early outcome, especially CVA, in surgery of AADA was not
affected by aortic cross clamping in our series. However, despite similar preand perioperative characteristics QoL tends to be lower in patients with ACC,
which may reflect a certain additional brain damage, which may be related to
microembolisation (HITS) due to ACC.
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Right axillary incision as a minimal invasive technique for septal
defect closure in a series of 82 children
L. Schäffer, M. Comber, A. Schwepcke, R. Prêtre (Zürich, CH)

Resistant supraventricular tachycardias presenting in neonates
and infants
D. Jakob, J-P. Pfammatter (Bern, CH)

Introduction: Right axillary thoracotomy is a cosmetically superior approach
to gain access to the right atrium for surgical closure of isolated atrial – or
ventricular septal defects (ASD/ VSD) and partial AVSD in children in
comparison to conventional median sternotomy including sternal stability and
a faster patient recovery. We report our results of this technique over a 4 year
period.
Material and methods: Between Jan 2004 and Dec 2007. 82 children (median
age: 55 months , median weight: 17.1 kg), 46 (56%) females and 36 (44%) male
underwent a operation through right axillary thoracotomy. Diagnoses included
ASD I in 1 patient, ASD II in 41, ASD sinus venosus in 12, perimenbraneous VSD
in 12, subaortal VSD in 10, and balanced AVSDs in 4 cases. All defects were
approached through right atriotomy. 39 of ASD were closed directly and 17
patients received a patch closure. For VSDs, 18 were closed directly, 4 were
closed by patch. All AVSD were closed directly. Perioperative and postoperative
echocardiographic evaluation was complete for all patients.
Results: For ASD closure, median cardiopulmonary bypass time was 61 min,
median cross clamping times was 28 min. 40 patients with ASD were repaired
during fibrillation. There were no conversion to sternotomy. There was no
mortality or major surgical morbidity. One patient with ASD repair underwent a
re-thoracotomy for postoperative bleeding and 1 patient with VSD closure had
a residual VSD and one patient required a pacemaker for sick sinus syndrom.
Cosmetically the results were excellent and good healing of the lateral
thoracotomy were obtained in all patients.
Conclusion: Right axillary thoracotomy is a feasible and a safe method for
septal defect closures with excellent cosmetic results in the hand of the
experienced surgeon

In pediatric patients, supraventricular tachycardias (SVT) are predominantly
seen in neonatal age and during infancy. While SVT usually has a benign clinical
course in this specific age group, there are a few cases of drug resistant SVT. It
was the aim of this study to analyse factors associated with complicated course
in neonatal SVT.
Methods: A retrospective study was undertaken evaluating all cases of SVT
seen in our center with initial manifestation in the first year of life. Neonates with
atrial flutter were not included. We defined a 10 year study period ending in
2005. All study patients had a follow-up completed at least at one year after the
initial episode of SVT.
Results: 39 patients were seen with first SVT manifestation below one year of
age, 74% of the patients presented in the first month of life. 66% were male.
10 neonates or 26% already had documented intrauterine SVT. 33% were
symptomatic due to SVT, mean heart rate in SVT was 257 beats /
minute(maximum 312). Of all study patients, 12 (31%) had a complicated course
requiring several different antiarrhythmic drugs or showing poor response to
treatment with frequent relapses of SVT. Patients with a diagnosis other than
atrioventricular reentry (2 neonates with multifocal atrial tachycardia) had a
complicated course. All patients with resistant SVT were neonates and more
frequently already had documented intrauterine SVT (6 /12 or 50%). Preexitation
syndrome was not overrepresented in the group with complicated course (2/12
or 17% compared to 26% in the whole population). Neonates with complicated
SVT had longer initial hospital stay (median 15 versus 6 days for the entire
group) but the outcome was not different. Median duration of prophylactic
antiarrhythmic treatment was 11 months in patients with resistant SVT
(10 months in the overall population) and at last follow-up 95% of patients
were free of SVT. There was no mortality associated with SVT and 3 patients
(2 in the group with complicated course) finally had curative ablation.
In conclusion, one third of neonates with SVT showed a complicated initial
course but the ultimate outcome was equally favourable as in patients with
a benign course.
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Evaluation of right atrial size in patients with atrial arrhythmias:
comparison of 2D versus real-time 3D echocardiography
H. Müller, H. Burri, R. Lerch (Genève, CH)
Background and aim: Two-dimensional echocardiography may not correctly
indicate size in non-spherical atria. The present study compares different
parameters of right atrial size evaluated by two-dimensional (2D)
echocardiography with right atrial volume measured using real-time threedimensional echocardiography (3DE).
Methods: 163 consecutive patients with a history of atrial arrhythmias were
studied by standard two-dimensional and by real-time 3DE. Of these 142 (87%)
recordings were of sufficient quality for interpretation of the right atrium by both
imaging techniques. The following parameters of right atrial size were
measured: apical 4-chamber short axis diameter (4CH short axis), apical
4-chamber long axis diameter (4CH long axis) and apical 4-chamber planimetry
area. 2D-derived right atrial volume was calculated by using the single plane
area-length method (4CH area-length). The 2D parameters were then correlated
with right atrial volume measured by real-time 3DE.
Results: Linear regression analysis showed moderate correlation for 4-chamber
planimetry area (r = 0.72, p <0.001) and 2D-derived volume calculation (r of 4CH
single plane area-length RA volume = 0.70, p <0.001). Diameters correlated
clearly less well with 3DE volume (r of 4CH short axis = 0.61, 4CH long axis =
0.59, p <0.001 respectively).
Conclusions: Real-time 3DE is highly feasible for right atrial volume
determination. The results demonstrate that measurements of dimensions using
2D echocardiography may not accurately assess right atrial size. If 3DE is not
available, apical 4CH planimetry area is a simple alternative that may be used
for evaluating right atrial size in clinical practice. 2D-derived right atrial volume
by single plane area-length method was not better correlated with 3DE volume
than 4-chamber planimetry area.
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The role of routine echocardiography in patients
with cerebrovascular ischaemic events
M. Wachter, S. Muzzarelli, P. Buser, M. Katan, F. Fluri, A. Bernheim
(Basel, CH)
Introduction: In patients (pts) suffering an acute ischemic stroke (AIS) or a
transient ischemic attack (TIA), echocardiographic evaluation is frequently
performed to identify a potential cardioembolic source. However, little is known
about the clinical relevance and the prognostic role of echocardiographic
findings in unselected patients with cerebral ischemic events. The aim of this
study was to identify potential cardioembolic sources and echocardiographic
predictors of future events in patients after AIS or TIA.
Method: We analyzed 192 patients suffering a cerebral ischemic event (AIS or
TIA) between 10/2006 and 5/2007 who participated in a prospective neurologic
outcome study at our institution (Cosmos study). Performance of the
echocardiographic evaluation was part of the study protocol. The combined
end-point included death or re-stroke occurring during a 3 months follow-up.
Results: Among the 192 pts, 77 (40%) were female. Mean age was 70 ±
15 years. 40 (21%) pts had a TIA, 152 an AIS at presentation. In 81 pts plaques
in the aortic arch were identified (TIA: 15 vs AIS: 66, p = 0.11), in 3 cases there
was a thrombus apposed. Left atrial thrombus was found in 2 patients. Severely
reduced left ventricular ejection fraction was found in 10 (TIA: 1 vs AIS: 9,
p = 0.69), an atrial septal aneurysm in 16 (TIA: 3 vs AIS: 13, p = 1.0), an atrial
shunt in 31 (TIA: 5 vs AIS: 26, p = 0.37), left atrial dilation in 112 (TIA: 22 vs AIS:
90, p = 0.54), and atrial fibrillation during echocardiography in 37 pts (TIA: 5, vs
AIS: 32, p = 0.22). During the 3 months follow-up period 16 pts died and 5 had
a restroke. The combined end-point was noted in 4 pts in the TIA group and in
17 pts in the AIS group (p = 0.83).
None of the above mentioned echocardiographic findings was associated with
the combined end-point. In contrast, atrial fibrillation noted during
echocardiography, was strongly associated with adverse outcome, even after
adjustment for age (HR 2.09, CI 95% 1.27–3.44; p = 0.003).
Conclusion: In our population, there was no difference between patients with
AIS or TIA at presentation with regard to echocardiographic findings and shortterm outcome. Noteworthy, presence of atrial fibrillation was of prognostic
importance, whereas echocardiographic findings were largely unrelated to the
defined endpoints. This questions the role of routine echocardiography in
unselected stroke patients and its clinical implication needs further
investigation.
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Screening of stress-induced perfusion myocardial ischaemia in a
large cohort of diabetic patients
R. Nkoulou, G.M. Vincenti, C. Steiner, H. Imperiano, E. Fleury,
I. Foulkes, G. Ambrosio, O. Ratib, F. Mach, T.H. Schindler
(Genève, CH; Perugia, I)
Introduction: In an ongoing retrospective study we investigate the prevalence
of stress-induced myocardial ischemia in a large cohort of symptomatic and
asymptomatic diabetes mellitus (DM) patients.
Methods: The study population consisted of 369 DM patients (age 68 ± 11 yrs,
male 72.5%)referred for myocardial perfusion scintigraphy (MPS). MPS was
performed with 201 thallium(TI)-SPECT during bicycle stress exercise (n = 86),
during dipyridamole-induced hyperemia (n = 277) or during dobutamine stimulation (n = 4). 201 TI-SPECT stress and redistribution images were obtained.
Myocardial segments were assessed visually, and myocardial perfusion was
graded on a semiquantitative 5-point scoring system to derive the summed
stress score (SSS), summed rest score (SRS) and summed difference score
(SDS). In 90 DM patients findings of coronary angiography were available.
Results: In the whole study population, abnormal MPS (SSS >4), as determined
by 201 TI-SPECT, was identified in 170 (46%)DM (SSS = 15.2 ± 9.2, SDS =
7.4 ± 5). In symptomatic DM, abnormal MPS was observed in 98 (44.7%) cases
(SSS = 15.7 ± 9.4, SDS = 8 ± 5.4) among which 38 (62%) with typical angina
pectoris (SSS = 16.2 ± 9.8, SDS = 9.5 ± 6.6), and 26 (31%) with atypical angina
pectoris (SSS = 14.8 ± 4.6, SDS = 7.8 ± 8.1) and 32 (46%) presenting dyspnoea
on exertion (SSS = 17.2 ± 9.9, SDS = 6.8 ± 3.9). In asymptomatic patients,
abnormal MPS was appreciated in 72 (41%) (SSS = 14.5 ± 8.7; SDS = 6.7 ±
4.5). The difference in the prevalence of stress-induced myocardial ischemia
in symptomatic and asymptomatic DM patients was not significant (p = ns).
Further, fixed defects were seen overall in 10 (6%), symptomatic DM in 4 (4%),
and asymptomatic DM in 6 (8%). In 17 DM patients with normal MPS, coronary
angiography revealed CAD with stenosis <50% diameter in 12%, while coronary
artery stenosis >50% were present in 65%. In those DM with ischemia on MPS,
coronary artery stenosis >50% was observed in 87% and without coronary
lesions >50% but diffuse CAD in 5%.
Conclusions: There was a relatively high prevalence of silent myocardial
ischemia in DM of 41%, comparable to symptomatic DM patients. In view of
the relatively high prevalence of silent myocardial ischemia in DM, further
studies need to investigate clinical predictors or algorithm that identify those
DM patients, who should be screened for myocardial perfusion abnormalities
by MPS. Further, normal MPS does not rule out diffuse CAD as potential
substrate for cardiac events.
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Prognostic value of stress technetium 99m-sestamibi SPECT
in patients with multivessel coronary artery disease and previous
myocardial revascularisation
T. Schepis, K. Benz, A. Haldemann, J. Frielingsdorf, F.R. Eberli
(Zürich, CH)
Aim: Technetium (Tc)-99m sestamibi single photon emission computed
tomography (SPECT) has shown significant prognostic value in a variety of
populations with suspected and known coronary artery disease (CAD). However,
its clinical role in high-risk patients with multivessel coronary disease after
percutaneous coronary intervention (PCI) or coronary artery bypass grafting
(CABG) has not been fully assessed. This study evaluated the mid-term
prognostic value of nuclear myocardial perfusion imaging (MPI) in patients with
triple-vessel disease and previous myocardial revasculariziaton.
Methods: We studied 477 consecutive patients (aged 64 ± 10 years; 85% male)
who were admitted for MPI between January 2003 and July 2006. Previous
revascularization procedures were PCI in 294 (61.6%) patients and CABG in
183 (38.4%) patients. Time between revascularization and MPI was 5 ± 5 years.
Follow-up was complete in 473 (99.2%) patients. Fifty-eight patients underwent
early revascularization for ischemia results of MPI and were censored, leaving
a final study population of 415 patients. Abnormal SPECT findings were fixed
and/or reversible perfusion defects. Cox proportional hazard models were
constructed for the prediction of cardiac events (cardiac death and nonfatal
myocardial infarction). The probability of survival was calculated by using the
Kaplan-Meier method.
Results: SPECT findings were abnormal in 289 patients. During 3.0 ± 1.0 years
of follow-up, there were 27 deaths of any cause and 34 cardiac events (13
cardiac deaths and 21 myocardial infarctions), corresponding to an annual
cardiac event rate of 2.8%. Sixty-one patients underwent late (>3 months after
MPI) revascularization procedures. The annual rates of cardiac events were
3.8% after abnormal findings and 0.3% after normal findings (P = 0.008)
(figure 1). Multivariate Cox proportional hazard models showed that, in addition
to clinical and stress data, an abnormal SPECT scan provides incremental
prognostic information on the prediction of cardiac death (chi-square = 6.83,
P <0.01) and myocardial infarction (chi-square = 7.58, P <0.01).
Conclusion: In patients with triple-vessel CAD and previous coronary
revascularization stress 99m-Tc sestamibi SPECT is a useful modality to stratify
patients into low and high risk subgroups.
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Increased stability of the aortic root using reinforcement
of the sinuses and adjustment of the leaflet coaptation
in the Ross procedure
M. Comber, R. Freiburghaus, A. Haeussler, U. Bauersfeld, R. Prêtre
(Zürich, CH)
Aim: We report our experience with the Ross procedure, the best approach
to replace the aortic valve in young patients, taking into account technical
refinements aimed at reducing the failure rate of the autograft.
Material and methods: Retrospective analysis of a consecutive series of
64 Ross procedures (9 with Konno) (median age: 16 years). The procedure
consisted in a mini-root replacement of the aorta with replacement or
reinforcement of the autograft sinuses and adjustment of the leaflet coaptation.
All the patients were followed yearly with TTE with specific measurements of the
aortic root. The follow up (median: 20 months) was complete.
Results: There was no post-operative death and no myocardial infarction.
Two patients died later and 11 underwent a re-intervention during FU (5 reoperations and 6 PCI) because of a coronary artery stenosis (2), endocarditis (3),
and a RVOT stenosis (4). Actuarial survival rate was 96.9%, freedom from
reoperation was 92.2%, from all re-interventions 82.8% and freedom from
autograft failure of significant insufficiency was 100% at 5 years, respectively.
The autograft showed no insufficiency in 54 patients and mild in 8 patients.
The neo-aortic root showed harmonious growth in infants or remain stable in
diameter in the others.
Conclusion: The Ross procedure can be done with minimal morbidity and
mortality. The aortic autograft shows excellent function and integrity over time,
which contributed to a perfect remodelling of the left ventricle. Reinforcement
of the sinuses and adjustment of the leaflets coaptation may enhance aortic
root stability.
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Result of reoperations on the right ventricular outflow tract after
Fallot correction
R. Prêtre, M. Comber, L. Schäffer, A. Dodge-Khatami, A. Kadner,
H. Dave (Zürich, CH)
Aim: The need to early re-operate the RVOT has been better clarified recently
and alternative, percutaneous methods developed. The surgical results to this
pathology need evaluation.
Material: review of our experience with reoperation for RVOT disease after
previous repair of Fallot tetralogy or its variants. 73 consecutive patients since
2002 were included. 55 Patients had a first, 7 a second, 9 a third, and 2 a fourth
re-operation. Establishment of CPB with peripheral cannulation before
sternotomy and surgery on a beating heart was the preferred technique (43 pts).
A valved conduit was inserted in 58 pts and a bioprosthesis in 15 pts. An
additional procedure was performed in 32 patients. Follow-up was complete
(median time: 26 months).
Results: There has been no mortality, early or late. Significant complication
occurred in 8 patients, mostly bleeding problems (4 pts, 2 reoperations) and
occurred only in the multiply (>= 3rd redo) re-operated ones. None had midterm consequences. During FU, one patient required stent implantation in a
pulmonary artery. The valved conduit showed good function with no more than
mild regurgitation and with median gradients under 20 mm HG in 68 pts.
Progressive stenosis has been noted in 5 patients. Recovery of the RV occurred
totally (61) or partially (12) according to the time of surgery.
Conclusion: Reoperation on the RVOT can be done safely after correction of
Fallot tetralogy. This approach allows correction of other defects that could not
be addressed by percutaneous methods. The incremental difficulty associated
with each new operation seems to stay in control. These results support the
philosophy for early re-intervention for residual defects after Fallot tetralogy.
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Severe pulmonary hypertension: a rare complication
of isolated atrial septal defect presenting in infancy
S. Götschmann, S. Di Bernardo, M. Pavlovic, N. Sekarski,
J-P. Pfammatter (Bern, Lausanne, CH)

Tapering profiles of the aortic arch change during somatic
growth. An in vivo MRI study in healthy children
T. Kaiser, C.J. Kellenberger, M. Albisetti, E. Bergsträsser,
E.R. Valsangiacomo Buechel (Zürich, CH)

Atrial septal defect (ASD) typically is asymptomatic in infancy and early
childhood and elective defect closure usually is performed at an age between
4–6 years. Severe pulmonary hypertension (PHT) complicating an ASD is seen
in adulthood and has only occasionally been reported in small children.
A retrospective study was undertaken to evaluate the incidence of severe PHT
complicating an isolated ASD and requiring early surgical correction in the first
year of life. 355 pediatric patients underwent treatment for an isolated ASD
either surgically or by catheter intervention during a 10 year period (1996–2006)
at two tertiary referral centers. 297 patients had secundum ASD and 58 primum
ASD with mild to moderate mitral regurgitation. 8 infants were found with
isolated ASD (six with secundum and two with primum ASD) associated with
significant PHT, accounting for 2.2% of all ASD patients in our centers. These
8 infants had invasively measured pulmonary artery pressures between 50 and
100% of systemic pressure. Median size of the ASD at the time of surgery was
14mm (7–20). They were operated in the first year of life and had complicated
postoperative courses requiring specific treatment for PHT for up to 16 weeks
(median 12) postoperatively. Compared to ASD patients without PHT these
infants had prolonged postoperative ICU stay of 5–9 days (median 8) and
prolonged perioperative overall hospital stay of 8–32 days (median 15). Ultimate
outcome in all 8 infants was good with persistent normalization of pulmonary
pressures during mid-term follow-up of between 8 to 60 months (median 28).
All other ASD patients had normal pulmonary pressures and mean age at defect
closure was higher being 6.2 years for secundum ASD and 3.2 years for primum
ASD.
In conclusion, ASD is rarely associated with significant PHT in infancy but then
requires early surgery to normalize the prognosis of the patients.

Introduction: The normal aortic arch presents a continuous decrease of its
diameter, i.e. a tapering, along its course. Congenital heart disease (CHD) or
connective tissue disease may result in obstruction or dilatation of the aorta,
which may be circumscript, segmental or present as diffuse hypoplasia,
conditions influencing blood flow dynamics and vascular growth. In adults
tapering has been shown to be independent from body size; no data are
available in children, but may provide information about growth mechanisms of
the aortic arch.
We sought to analyse the tapering of the thoracic aorta and compare relative
growth rates of defined aortic segments during body growth in vivo by using
contrast enhanced MR angiography (CEMRA).
Methods: CEMRA data of 69 children without cardiovascular disease were
analyzed. Median age was 10 y (range 2–20 y), weight 32kg (10–83 kg). Aortic
diameters were measured at following sites on the reconstructed maximumintensity projection images: aortic sinus (AS), sinotubular junction (STJ),
ascending aorta at the level of right pulmonary artery (AA), proximal to the
brachiocephalic artery (BCA), at the proximal transverse arch (T1), at the distal
transverse arch (T2), at the isthmus (IR), at the proximal descending aorta (DA)
and at the level of the diaphragm (D). Tapering was expressed as the ratio of the
diameters of each aortic segment to AS and correlated to body surface area
(BSA). Tapering profiles were compared among 3 different body sizes (BSA
0.5/1/1.75 m2).
Results: Between AS and D a total reduction in diameter of 43 ± 5.5% was
observed, independently from BSA. Within the aortic arch the degree of tapering
correlated consistently with BSA (fig. 1) and was more pronounced in small
children, than in larger children. Segmental tapering profile was also different in
different body sizes. Small children (BSA 0.5 m2) presented a constant decrease
of the aortic diameter, except for DA just distally of the isthmus, where a slight
increase in size was observed. In contrast in larger subjects (BSA 1.75 m2) an
increase in size from the ascending aorta to the brachiocephalic artery was
found in relation to STJ.
Conclusions: Different tapering profiles of the aortic arch are found during
somatic growth, suggesting that during childhood the aortic arch growths in
diameter more than the ascending and thoracic aorta. This information may
be useful for better understanding and evaluation of complex aortic arch
malformations.

P259

Gate-keeper to coronary angiography: comparison
of myocardial perfusion SPECT and exercise testing
S. Muzzarelli, M. Pfisterer, J. Müller-Brand, M. Zellweger (Basel, CH)
Background: The gate-keeper role for coronary angiography (cath) of
myocardial perfusion SPECT (MPS) as compared to exercise testing (ET) based
on diagnosis is well defined. However, little is known about this role, if diagnostic and prognostic aspects of these tests are combined.
Therefore the aim of this study was to evaluate how MPS and ET may influence
referral to cath in patients (pts) assessed for CAD based on prognostic criteria
published in the literature.
Methods: Consecutive pts referred for MPS with ET and interpretable stress
ECG were analysed with respect to ET and MPS findings. ET was considered
positive in pts with exercise induced typical angina and/or STD 01 mm. As
prognostic tool with ET, the Duke-exercise-score was derived from achieved
exercise workload, degree of STD and the exercise anginal index. According
to ET guidelines a cath would wave been suggested in case of positive ET and
Duke-score <5.
MPS was interpreted using a 20 segment model/5 point scale. Summed stress
(SSS), rest (SRS) and difference score (SDS; extent of ischemia) were derived.
MPS was considered consistent with CAD in pts with SSS>= 4 or SDS>= 2.
Based on the prognostic literature a cath would have been suggested if
SDS 08 (which is consistent with 10% myocardium ischemic).
Results: The 955 pts were 61 ± 11 years old. Four-hundred-nine (43%) had
known CAD and 377 (39%) had prior myocardial revascularization. Overall, MPS
was abnormal in 425 pts (44%). Among those with ischemia (n = 366, 38%) 125
(13% of the entire collective) qualified for a subsequent cath. Using ET criteria
268 pts (28%) had a positive test and 258 (27%) qualified for cath (Duke-score
<5). Among the 258 pts, who qualified for cath based on ET, 107 (41%) had a
SDS 08. If these two groups were compared, those with SDS <8 were more
likely to be women (22% vs. 13%; p = 0.04), to have discontinued b-blockers
before ET (60% vs. 42%; p <0.01) and less likely to have typical angina (38%
vs. 60%; p <0.01). There were no differences regarding age, prior CAD, previous
revascularization procedures or risk factors. Among the 697 patients, who did
not qualify for cath based on ET only 18 (2.6%) had a SDS 08.
Conclusions: Based on available prognostic literature, using MPS for risk
stratification in the present population less pts would have been referred to cath
compared to ET (13% vs. 27%, p <0.01), suggesting that cardiac imaging (as
here MPS) may be a more effective gate-keeper for cath compared to ET.

Figure 1
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Sixty-four slice CT spiral coronary angiography does not predict
down-stream haemodynamic effects of epicardial lesions in
patients with ischaemic cardiomyopathy
R. Nkoulou, G.M. Vincenti, C. Steiner, E. Fleury, J-P. Vallee, F. Mach,
O. Ratib, T.H. Schindler (Genève, CH)
Introduction: To evaluate spiral multidetector computed tomography (MDCT)
angiography using 64-slice technique in the detection of flow-limiting epicardial
stenosis in patients with ischemic cardiomyopathy.
Methods: 27 patients (68 ± 12 years, 20 men) with ischemic cardiomyopathy
(mean LVEF of 32 ± 12%) were investigated using 64-slice MDCT angiography.
Myocardial perfusion was evaluated with 201thallium-SPECT and myocardial
viability with (18)F-fluorodeoxyglucose (FDG)-PET. Myocardial regions with fixed
hypoperfusion at rest and during stress, but with viable myocardium (mismatch),
were defined as fixed ischemic perfusion defects. Conversely, a reversible
perfusion defect on gated 201thallium-SPECT images was indicative of a
ischemic perfusion defect during stress. All patient underwent coronary
angiography (CA). Focal epicardial lesions with luminal narrowing of >50% were
defined as significant both on MDCT angiography and CA. MDCT angiography
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was compared with fixed or reversible ischemic perfusion defects. The left main,
the left anterior descending, the left circumflex, and the right coronary arteries
were analysed.
Results: Overall, 21 ischemic perfusion defects were identified (fixed defects:
14, reversible defects: 7). Of the 108 coronary artery, 8 (7%) could not be
evaluated by MDCT angiography. Based on a vessel- and patient-analysis, the
sensitivity, specificity, negative and positive predictive values (NPV and PPV),
and diagnostic accuracy of MDCT angiography in identifying regional
myocardial ischemia were 70%, 88%, 88%, 70% and 83% and 83%, 25%,
33%, 77% and 68%. If epicardial lesions >50% on CA were considered, the
sensitivity, specificity, NPV, PPV and accuracy to identify regional ischemic
regions were, respectively, 63%, 85%, 83%, 63% and 82%, and 77%, 100%,
57%, 100% and 82% for a vessel- and patient- based analysis, respectively.
Conclusion: In patients with ischemic cardiomyopathy, sixty-four slice MDCT
angiography demonstrates a relative low negative predictive value in the
exclusion of flow-limiting epicardial lesions, while the prediction of hemodynamic consequences of focal epicardial lesions appears to be moderate.
These preliminary finding emphasize the importance of myocardial perfusion
imaging for an objective assessment of the hemodynamic significance of
epicardial artery lesions in patients with ischemic cardiomyopathy.
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Echocardiography-based treatment for endstage CAD patients
by extracorporeal shockwave myocardial revascularisation
(ESMR) therapy
C. Naber, A. Lind, G. Hakim, R. Erbel (Essen, D; Germantown, USA)
Background: Treating myocardial ischemia symptoms in endstage CAD
patients can be a challenge. The number of patients in this condition increases
rapidly due to improved revascularization techniques. In vitro and animal data
show an increase of angiogenic factors after treatment of low intensity shock
waves. The following demonstrates a new non invasive therapy using focused,
low intensity shock waves to induce local angiogenesis at myocardial ischemic
areas not treatable by conventional methods.
Methods: The treatment is performed using a shock wave generator system
(Cardiospec, Medispec, USA) designed to address the clinical-anatomical
requirements of the chest cavity. A cardiac ultrasound imaging system is used
to locate the treatment area. Shock waves are then delivered via a special
applicator through the anatomical acoustic window to the treatment area under
E.C.G. R-wave gating. Patients (n = 25) with refractory angina due to three
vessel disease or total occlusion of one epicardial vessel were treated. All had
to have proven reversible ischemia in at least one myocardial area using SPECT.
About 3 x 900 impulses were applied to ischemic areas using energy level of
0.09 mJ/mm2.
Results: Clinical results have shown significant symptomatic improvement in
CCS class (3.22 ± 0.43 vs. 2.17 ± 0.62; p <0.05) and exercise tolerance (52.7
watt ± 24.08 vs. 86.5 watt ± 12.97); p <0.05) and significant improvement in
myocardial perfusion at the treatment segments by SPECT. Therapy was well
tolerated by all patients. No side effects were present (arrhythmias, cardiac
enzyme rise and new wall motion abnormality).
Conclusions: These data show that extracorporeal myocardial revascularization
therapy using low intensity focused shockwaves may be an alternative, non
invasive method in the treatment of myocardial ischemia in endstage CAD
patients.
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Infarct size as assessed by cardiovascular magnetic resonance
predicts long-term left ventricular systolic function
F. Praz, A. Wahl, J-P. Schmid, S. Windecker, H. Saner, B. Meier,
O. Hess (Bern, CH)
Background: Infarct size is an important determinant of left ventricular (LV)
remodelling and clinical outcome in patients with acute myocardial infarction
(MI). Cardiovascular magnetic resonance (CMR) allows accurate determination
of ventricular volumes, mass, and systolic function, and identifies infarcted
myocardium with high spatial resolution. Thus, CMR appears promising in the
prediction of LV function after MI and in the early diagnosis of adverse
remodelling.
Methods: 32 participants (55 ± 10 years, 91% men) of an outpatient cardiac
rehabilitation program underwent cine and late enhancement CMR (Siemens
Trio, Erlangen) 21 ± 11 days and 7 ± 2 months after PCI of a first acute MI. Both
ventricles were imaged from the base towards the apex during short endexpiratory breath-holds using contiguous short axis slices (8 mm increments,
retrogated cine steady state free precession). Image analysis was carried out
on a dedicated workstation (Siemens Argus). End-diastolic and end-systolic
borders were manually traced for each slice. Ventricular volumes were calculated from the area within the contours and slice thickness (disk summation,
no geometrical assumption). Regional wall motion was assessed using a 16segment model and a 4-point scoring system. Late enhancement imaging was
performed 10 min. after i.v. contrast using the same imaging planes as for cine
MR. Areas of hyperenhancement were manually delineated.
Results: All patients showed regional hyperenhancement: 14 patients (44%)
had anterior, and 18 (56%) infero-posterior MI. Peak CK was 1876 ± 1059 U/l,
and peak Troponin 110 ± 139 ug/L. Mean number of infarcted segments per
patient was 5 ± 3, with 2 ± 3 segments considered non-viable (>50% transmural
extent of late enhancement). Mean infarct size was 14 ± 9% of total LV mass
(17 ± 10 g) at baseline and 13 ± 7% (16 ± 9 g) at follow-up, which corresponds
to a reduction in infarct size of 8%. There was a significant correlation between
infarct size at baseline and infarct size reduction (r = 0.57; p <0.001). Overall,
due to mostly small infarcts, only few patients developed LV-remodelling, and
mean LV ejection fraction (LVEF) was unchanged at follow-up (58 ± 10% vs.
58 ± 9% at 7 months). Infarct size at baseline correlated linearly and
significantly with LVEF both at baseline (r = 0.8; p <0.0001) and at 7 months
(r = 0.8; p <0.0001).
Conclusions: In first ever revascularized MI, a shrinkage of infarcted tissue by
8% was observed over time. Infarct size predicted long-term LVEF.
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Left ventricular and left atrial dimensions and volumes:
comparison between dual-source computed tomography
and two-dimensional transthoracic echocardiography
P. Trigo Trindade, P. Stolzmann, H. Scheffel, A. Plass, M. Genoni,
B. Marincek, H. Alkadhi (Zürich, CH)
Objectives: We sought to determine the agreement for the quantification of
cardiac chamber dimensions, volumes, and left ventricular myocardial mass
between dual-source computed tomography (DSCT) and two-dimensional
transthoracic echocardiography (2D-TTE).
Material and methods: One-hundred patients underwent DSCT and 2D-TTE
within one week. Measurements of dimensions were obtained in standardized
planes in end-systole and end-diastole and included the anterior-posterior
diameter of the left atrium, septal (SWTdia) and posterior left ventricular (LV)
wall thickness (PWTdia), and inner diameters of the LV. Global LV functional
parameters (end-systolic volumes [ESV], end-diastolic volumes [EDV] and
ejection fraction) and LV myocardial mass [LVMM] were computed using semiautomated software. ESV, EDV and LVMM were normalized to the body-surfacearea (BSA). Intra-observer and inter-observer agreement of DSCT analysis was
assessed. Correlation between DSCT and 2D-TTE was tested through linear
regression and Bland-Altman analysis.
Results: DSCT measurements had an excellent inter-and intra-observer
agreement with close limits of agreement (R = 0.85–0.99, P <0.001). All
measurements obtained with DSCT showed a significant correlation with 2DTTE, with close limits of agreement between the two imaging modalities for all
parameters. Significant differences of the mean difference from zero were only
found for SWTdia and PWTdia (P <0.001) (with a homogenous underestimation)
and for EDV/BSA (P <0.05) (showing an overestimation) in DSCT compared to
2D-TTE. No significant directional measurement bias was found for any
parameter except for LVMM/BSA (R = 0.24, P <0.05).
Conclusion: Our results indicate that dual-source computed tomography
provides reliable measurements of left ventricular dimensions, volumes, and
myocardial mass with similar values as compared to two-dimensional
transthoracic echocardiography.
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Usefulness of procalcitonin to diagnose infective endocarditis
F. Cuculi, S. Toggweiler, M. Auer, C. Auf der Maur, M. Zuber, P. Erne
(Luzern, CH)
Introduction: The role of procalcitonin (PCT) in the diagnosis of infective
endocarditis (IE) remains unclear. The aim of our study was to test the accuracy
of PCT in the early diagnosis of IE.
Methods: Prospective analysis of hospitalized patients referred for transthoracic echocardiography to search for an IE. Plasma PCT value was measured at
the time of echocardiography. The diagnosis of IE was made using the modified
DUKE criteria.
Results: A total of 77 patients were included. IE was confirmed in 15 patients.
Mean PCT values were 6.9 (+21.6) mg/l in patients without IE and 6.4
(+11.7) mg/l in patients with confirmed IE. Patients with staphylococcus aureus
bacteraemia had the highest mean values, while those with streptococcus
viridans bacteraemia the lowest mean values (17.5 vs. 0.21 mg/l, p = 0.18)
but the difference was not significant.
Conclusion: The results of our study do not support the routine use of PCT in
the diagnosis of IE. While PCT values are very high in patients with
staphylococcus aureus bacteraemia, they are surprisingly low in patients with
streptococcus viridans bacteraemia, which are common offenders of
endocarditis.
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Shrinkage of scar mass after acute myocardial infarction is
associated with improvement of LV dyssynchrony: a CMR tagging
– Viability Study
A.K. Rutz, R. Manka, S. Kozerke, P. Boesiger, J. Schwitter (Zürich, CH)
Introduction: Myocardial infarction (MI) causes formation of scar tissue and
impairment of left ventricular (LV) function. Typical characteristics of the altered
motion pattern are reduced LV contraction and post-systolic shortening in
infarcted regions. Myocardial tagging is a powerful method to assess
deformation of the myocardium using cardiac magnetic resonance (CMR). An
accelerated method was recently introduced to acquire 3D tagging data of the
entire heart in only three breath-holds. The novel technique was applied to
assess the development of LV dyssynchrony after MI.
Methods: Ten patients (8 male/2 female, age = 62.1 ± 12.1 y) were examined
12.0 days (min: 5 days, max: 39 days) and 122.7 days after MI (min: 92 days,
max: 132 days) and compared with 10 healthy volunteers (7 male/3 female, age
= 54.4 ± 8.1y). 3D tagging data covering the entire LV were acquired in 3 breathholds over 18 RR-intervals each (Philips 1.5T, voxel = 3.0 x 7.7 x 7.7 mm3,
temp.res. = 30 ms). To discriminate viable myocardium from scar tissue, shortaxis late enhancement images were acquired in all patients 15 min after contrast
injection.
Midwall circumferential shortening (csh) was extracted from 48–60
segments/heart by means of a home-written software. In all segments/heart,
time to maximum csh (Tmax) was determined. The standard deviation (SD) of
Tmax of all segments of the entire heart was calculated assuming to reflect the
degree of systolic dyssynchrony. In addition, mechanical dyssynchrony was
indexed by a circumf. uniformity ratio estimate (CURE) as described elsewhere
(from 0 = pure dyssynchrony to 1 = synchronous).
Results: Results for a representative patient are shown in figure 1. The study
results are summarized in table 1. Scar mass was reduced in patients 4 months
after MI compared to the first measurement. SD of Tmax, assumed a measure
of temporal dyssynchrony, was similar for patients in both measurements and
increased compared to controls. Both in patients measured acutely after MI and
in patients measured 4 months later csh at end-systole (ES) and the CURE
index were significantly reduced compared to controls. However, in patients csh
at ES as well as the CURE index were improved in the second examination.
Conclusion: An accelerated 3D tagging acquisition method has been applied
enabling assessment of 3D motion with whole heart coverage in three short
breath-holds. An improvement of LV dyssynchrony and contraction in
association with shrinkage of scar mass after MI could be shown.
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Late follow-up after tetralogy of Fallot repair:
how often and which parameters should be monitored?
K. Füllemann, P. Trigo Trindade, D. Stambach, C. Stucki, E. Oechslin,
M. Turina, R. Prêtre, R. Jenni, J. Turina (Zürich, CH)
Objectives: We sought to determine the parameters which should be monitored
in adult patients late after tetralogy of Fallot (TOF) repair and the time intervals
which should be used for routine clinical follow-up.
Material and methods: We reviewed the clinical records of 47 patients (pts)
(23 male), aged 16–69 years (yrs), who had been followed at our outpatient
clinic between 1987–2003. During this period 175 clinic visits were recorded
and 656 ancillary tests were performed; the mean observation period amounted
to 5.9 yrs (total 277 pt-yrs). A palliative procedure prior to TOF repair had been
performed in 45% of these pts at a mean age of 4.2 yrs; all patients had
undergone TOF repair at a mean age of 11.7 yrs. The TOF repair included an
infundibulectomy in 34pts (79%), an open pulmonary valvotomy in 19 pts (44%)
and a patch or conduit in 24 pts (56%). Out of the 24 pts with a patch or a
conduit, 9 pts (38%) had a transanular patch and 2 (8%) a transanular conduit.
Results: At the last follow-up visit 91% of pts were in NYHA functional class I–II
and 84% were fully employed. The great majority (82.5%) reached 80% of the
maximum predicted workload during an exercise tolerance (ET) test. Severe
pulmonary stenosis was detected in 8% of pts, whereas severe pulmonary
regurgitation (PR) was present in 16%. One pt presented with sustained
ventricular tachycardia and 3 pts with high-grade atrioventricular block. Most
pts were stable during the observation period: only 22% showed deterioration
in one of the examined parameters (NYHA functional class deteriorated in 10%,
new symptoms occurred in 8%, ET diminished in 16%, PR increased by at least
one grade in 14%). After TOF repair 11 pts required a re-operation (3/11 during
the observation period) and 7 pts an interventional procedure (2/7 during the
observation period). Survival free of any new intervention/ or operation
amounted to 87%, 75% and 49% of pts at 10 yrs, 20 yrs and 30 yrs,
respectively.
Conclusions: Our results indicate that 1. The majority of adult pts have a good
outcome late after TOF repair 2. Complications may occur late, the pulmonary
valve and arrhythmias being a major source of morbidity 3. In asymptomatic pts
with good ET and no haemodynamic residua routine follow-up can occur every
2 yrs.
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Eine seltene Form des plötzlichen Herztodes
H. Ollmann, R. Frey, F. Weigert, B. Jentsch, S. Rüttimann
(Schaffhausen, Winterthur, CH)
Ein 63jähriger Patient wurde mit dem Rettungswagen in die Notfallstation
gebracht. Seit 2 Stunden litt er unter retrosternalem Druck, atmungs- und
lageunabhängig, ohne Ausstrahlung, sowie Dyspnoe. Bisher bestand keine
Angina pectoris, keine Thrombosen, keine arterielle Hypertonie, Pfeiffenraucher
bis vor 6 Monaten und chronischer Alkoholabusus.
Im Status zeigte sich ein adipöser Patient in gutem Allgemeinzustand, afebril,
leicht alkoholisiert (Blutspiegel 1,2‰), RR 128/76, P 71/min, SO2 97%. Übrige
Befunde unauffällig.
Nach initialer Gabe von Nitroglycerin und Morphin war der Patient beim Eintreffen auf der Notfallstation nahezu beschwerdefrei.
Das EKG erbrachte keine Hinweise für einen Infarkt oder eine Ischämie. Die
Röntgenaufnahme des Thoraxes zeigte einen altersentsprechenden Normalbefund. Im Labor waren die Herzenzyme und das Troponin unauffällig, D-Dimere
und CRP minimal erhöht, ferner eine Hypercholesterinämie.
In der Annahme eines akuten Koronarsyndroms wurde Acetylsalicylsäure
verabreicht und die therapeutische Antikoagulation mit Heparin begonnen. Das
ergänzend durchgeführte Computertomogramm (CT) des Thorax konnte keine
Lungenarterienembolie nachweisen. Die Kontrolle der Herzenzyme, des
Troponins und des EKG`s nach 6 Stunden blieb normal. Trotz empfohlener
weiterer stationärer Abklärung verliess der Patient am späten Nachmittag das
Spital.
Am Folgetag wurde der Patient unter Reanimationsbedingungen erneut in die
Notfallstation gebracht. Nach 75 Minuten erfolgte der Abbruch der Reanimation
wegen einer elektromechanischen Dissoziation. Retrospektiv zeigte sich im CT
ein grosses, zirkulär thrombosiertes Aneurysma der rechten Koronararterie
(RCA) (Abbildung 1).
Die Autopsie erbrachte ein auf 2,5 cm Länge rupturiertes, spindelförmiges
Aneurysma verum der RCA mit einem Durchmesser von 6 cm und resultierender
Perikardtamponade (Abbildung 2). Histologisch liessen sich mukoide
Mediadegenerationen in der Wand der Koronararterien und der Aorta
nachweisen. Hinweise für eine arteriitische Genese bestanden nicht.
Aneurysmata der Koronararterien werden etwa in 1,5% der Autopsien gefunden,
oft multipel. Die Ruptur stellt eine sehr seltene Komplikation dar.
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Two rare cardiac disorders in a young man: Brugada syndrome
associated with ventricular non-compaction
G. Girod, M. Tapponier, P. Carroz, C. Sierro, P. Hildbrand, A. Forclaz,
J. Schläpfer (Sion, Lausanne, CH)
Background: Brugada ECG pattern is associated with a peculiar pattern on the
ECG consisting of a pseudo- right bundle branch block (RBBB) and persistent
ST segment elevation in lead V1 to V3. Usually, it is not associated with
structural heart disease and can be a cause of sudden cardiac death.
Ventricular non compaction is also a rare disorder, characterized by continuity
between left or right ventricular cavity and the deep intertrabecular recesses
that may be due to intrauterine arrest of compaction of the fetal myocardium.
The result is thickened myocardium with two layers of compacted and
noncompacted myocardium.
Case report: a young 30 years old man without any medical history complained
of fatigue and nocturnal palpitations since 1 year. His father died from sudden
cardiac death at age of thirty. ECG revealed left anterior fascicular block and
pseudo-RBBB. Echocardiography was abnormal with apical thickening of the
2 ventricles with a ratio of noncompacted to compacted myocardium >2:1 at
end-systole, a specific sign of noncompaction. Ejection fraction was normal
(0.65). Cardiac magnetic resonance confirmed the diagnosis of apical
biventricular noncompaction.
Ajmaline test demonstrate type I Brugada ECG pattern and electrophysiological
study induced ventricular fibrillation. Internal cardiac defibrillator was thus
implanted.
Discussion: On one side, Brugada syndrome demonstrates autosomal
dominant inheritance with variable expression. Mutation on the chromosome
3 (SCN 5A gene that encodes the alpha subunit of the cardiac sodium channel)
has been identified in 18 to 30 percent of the families. Atrial fibrillation and
arrhythmogenic right ventricular dysplasia can be associated with Brugada
syndrome, but no other cardiomyopathies. On the other side, left ventricular
noncompaction can be familial and several genes have been identified, but any
on the chromosome 3.
Conclusion: we described a rare case of a young patient with 2 concomitant
rare cardiac disorder. At our best knowledge, there is no other description of
this association in the current literature. If a single gene could be responsible
for these two disorders remains to be proved. We are waiting for genetic
analysis in our case.
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Dysfonction ventriculaire gauche sévère prolongée induite
par du stress pharmacologique à la dobutamine
H. Müller (Genève, CH)

Abbildung 1

Une patiente diabétique de 36 ans avec insuffisance rénale terminale en attente
d’une transplantation nous a été adressée pour une échocardiographie de
stress pharmacologique à la dobutamine. Les facteurs de risque cardiovasculaire comprenaient en outre une hypertension artérielle, une dyslipidémie
et un tabagisme actif. Les images de repos étaient normales. Sous stress
pharmacologique on assiste à une rapide détérioration de la cinétique
segmentaire dès un niveau d’effort sousmaximal. On observe une akinésie
étendue dans les territoires de l’artère interventriculaire antérieure et de la
coronaire droite et une hypokinésie sévère des autres régions associées à une
dilatation ventriculaire gauche marquée. Les images échographiques suggèrent
une atteinte pluritronculaire. La patiente se plaint de douleurs thoraciques
intenses et l’électrocardiogramme montre un bloc de branche droit incomplet
nouveau et de fréquentes extrasystoles ventriculaires. Les anomalies de la
cinétique segmentaire persistent partiellement jusqu’à 40 minutes de récupération malgré l’administration de dérivées nitrés sous-linguales et de bétabloquants intraveineux (25 mg Métoprolol). Une coronarographie effectuée en
urgence ne montre pas de lésions angiographiquement significatives. On note
une augmentation significatives de la Troponin I avec un pic jusqu’à 2.1 µg/l.
A un an une scintigraphie myocardique au thallium pharmacologique (dipyridamole) montre une fonction systolique ventriculaire gauche globale et régionale
dans la norme. Ce cas illustre une complication rare d’un stress à la dobutamine
responsable d’une échocardiographie de stress «faussement positive».
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Atteinte carcinoïde bivalvulaire sévère du cœur droit
A. Jadidi, I. Bennani, R. Lerch, S. Karaca, A. Kalangos, D. Didier,
H. Müller (Genève, CH)

Abbildung 2
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Un patient âgé de 65 ans avec une histoire clinique de diarrhées et flush à
répétition depuis 18 mois est admis avec un tableau de décompensation
cardiaque droite, associée à une dyspnée au moindre effort (NYHA III-IV).
L’imagerie abdominale met en évidence des masses tumorales au niveau du
duodénum et du foie. Le diagnostic de tumeur carcinoïde est retenu après
mesure d’un taux urinaire élevé d’acide acétate 5-hydrox indole (5-HIAA). Une
chimiothérapie par octréotid est effectuée suivie d’une chimio-embolisation des
métastases hépatiques.
L’échocardiographie montre une dilatation des cavités droites et un aspect
compatible avec une atteinte valvulaire carcinoïde du cœur droit avec
régurgitation tricuspidienne sévère et régurgitation pulmonaire probablement
également sévère. L’IRM cardiaque confirme la sévérité de la régurgitation
pulmonaire et l’indication d’un remplacement bivalvulaire est posée.
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Trois semaines après la chimio-embolisation des métastases hépatiques, le
patient bénéficie d’un remplacement des valves tricuspidienne et pulmonaire
par des bioprothèses (Perimount n° 29 et n° 21 respectivement). En raison du
risque élevé d’événements thromboemboliques et hémorragiques chez un
patient avec une maladie oncologique, l’implantation de valves mécaniques
nécessitant une anticoagulation à vie a été évitée.
Le contrôle échocardiographique postopératoire montre un bon fonctionnement
des prothèses valvulaires et l’évolution clinique du patient est favorable. Le suivi
à un an ne révèle pas d’événement clinique important et l’état général du
patient est satisfaisant. Ce cas montre une atteinte carcinoïde bivalvulaire
sévère du cœur droit et souligne la valeur additive de l’IRM cardiaque dans
l’évaluation de la sévérité des régurgitations pulmonaires.

thoraciques, des myopéricardites, des implantations de pacemaker, des
ponctions percutanées du ventricule gauche et des embolies pulmonaires (notre
cas) et sont alors appelés «Dressler like» syndrome. Dans les cas post-embolies
pulmonaires, l’apparition d’une péricardite est attribuée à une dysfonction
myocardique du ventricule droit. Bien que rare (jusqu’à 4% des cas), il est
important de poser le diagnostic afin d’éviter une prise en charge inadaptée,
le traitement consistant principalement en une abstention thérapeutique ou des
anti-inflammatoires non stéroïdiens voire des stéroïdes systémiques et
l’évolution est habituellement favorable.
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Dressler-like syndrome: à propos d’un cas
C. Falconnet, J-J. Perrenoud (Thônex, Genève, CH)
Présentation: Il s’agit d’un homme de 96 ans hospitalisé pour une dyspnée avec
douleurs thoraciques secondaires à une embolie pulmonaire étendue (branches
lobaires et segmentaires des lobes moyens et inférieurs droits). L’échocardiographie montre une hypertension artérielle pulmonaire (56 mm Hg), sans
altération de la fonction cardiaque gauche. L’évolution est marquée par une
décompensation cardiaque traitée par diurétique puis, dix jours après
l’admission, un état fébrile à 39 °C. L’auscultation cardio-pulmonaire est peu
contributive, hormis des râles de stase. Les examens biologiques montrent un
syndrome inflammatoire avec une CRP à 283 mg/l, des globules blancs à 27 G/l
avec 15% de déviation gauche. Devant la suspicion de bronchopneumonie, une
antibiothérapie intraveineuse est débutée. Une échocardiographie de contrôle
montre alors un épanchement péricardique de 500–600 ml (cf. figure 1). Nous
suspectons un «Dressler like» syndrome et arrêtons l’antibiotique au profit de
stéroïde (prednisone 30 mg), préféré à l’Aspirine® en raison d’un antécédent
d’hémorragie digestive haute. L’évolution est très rapidement favorable avec la
disparition de la fièvre en 24 heures (cf. graphique) et la résolution du syndrome
inflammatoire. Lors du contrôle échocardiographique une semaine après,
l’épanchement péricardique a quasiment disparu (cf. figure 2) et les stéroïdes
sont arrêtés.

Right atrium mass
D. Zaugg, A. Jaussi (Lausanne, CH)
In a 55-years old smoker known for a metabolic syndrom, who has had a
myocardial infarction at 40, a right atrium (RA) mass (fig. 1) was incidentally
found while performing a transthoracic echocardiography (TTE) to evaluate left
ventricular function and follow-up of a moderately severe calcified aortic
valvular stenosis. The mass was highly mobile prolabing in the right ventricule
and in contiguity with a mass of low echodensity in the inferior vena cava (IVC)
where an accelerated flow was documented (fig. 2). The biological results
showed a polycythemia with hemoglobin (Hb) to 200g/l, an hematocrit (Ht) to
59%, erythropoietin (EPO) was elevated to 41 U/l (5–25 U/l), as well as
interleukin-6 (Il-6) to 48.6 pg/l (<0,3 pg/ml) and alpha-foetoprotein (AFP)
>12’000 kU/l (<0,5 kU/l). Those values associated with IVC and RA mass
pointed first to a renal cell carcinoma, but a CT-scan showed a huge hepatic
mass (fig. 3), also objectivated at abdominal ultrasound examination,
corroborating the diagnosis of hepatocellular carcinoma (HCC).

Figure 1

Figure 2

Discussion: Le syndrome de Dressler est décrit comme une péricardite
apparaissant deux à trois semaines après un infarctus du myocarde. Sa
fréquence semble diminuer depuis l’introduction de la thrombolyse et de la
reperfusion précoce. Le syndrome clinique se manifeste par de la fièvre, un
malaise, des douleurs thoraciques et parfois un frottement péricardique.
Quelques cas sont décrits après des péricardiotomies, des traumatismes

Figure 3
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A case control study from the USA demonstrated that an alcohol exposure of
>1500 g-years, tobacco >20 pack-years, a body mass index >30 Kg/m2, and
patients with diabetes mellitus were independent risk factors for HCC.
During a clinical course of HCC, patients may develop several paraneoplasic
syndromes such as hypoglycemia, hypercholesterolemia, hypocalcaemia and
erythrocytosis. The incidence of erythrocytosis is highest in renal cell carcinoma,
rather low in HCC. It seems to be linked with high level of AFP, large tumour and
poor prognosis.
This report represents the discovery of a RA mass while performing a TTE to
evaluate left ventricular function and follow-up of a moderately severe calcified
aortic valvular stenosis. The biological elevations of Hb, EPO, Il-6 was
reminiscent of a renal cell carcinoma. However CT-scan and abdominal
ultrasound established the diagnosis of HCC. This case confirms that TTE is a
sensitive examination for the diagnosis of RA mass. Secondly, we should
consider that patients with risk factors should be controlled for HCC, by performing hepatic ultrasound and AFP. Furthermore, understanding the mechanism of HCC growth and angiogenesis could improve the survival time of
patients with HCC.
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Re-Revaskularisation bei Status nach operativ korrigiertem
Bland-White-Garland-Syndrom in der Kindheit durch Implatation
eines Veneninterponats
K. Weber, D. Gunzenhauser, A. Künzli, W. Eugster, M. Pieper
(Kreuzlingen, Wil, CH)
Einleitung: Die Häufigkeit des Bland-White-Garland-Syndroms (BWGS) wird
mit 0,25% bis 0,5% der angeborenen Herzfehler angegeben und zeigt einen
ausserordentlich ungünstigen Verlauf mit einer Mortalität im 1. Lebensjahr von
65 bis 90%. Es sind jedoch auch Spontanverläufe bis ins hohe Alter
beschrieben. Wegen dieser schlechten Prognose werden die Patienten bald
nach Diagnosestellung operativ versorgt. Hierzu werden unterschiedliche
Operationstechniken eingesetzt unter anderem auch die Implantation des linke
Hauptstamm in die Aorta implantiert durch Interponat eines Venensegnents.
Kasuistik: Ein 39jähriger männlicher Patient wurde wegen lageabhängiger
stechender Beschwerden ohne Belastungsangina oder Dyspnoe beim
niedergelassenen Kardiologen vorgestellt. Hier ergab sich nach längerer
Recherche, dass der Patient im Alter von 8 Jahren wegen eines BWGS operiert
wurde. An Risikofaktoren ergab sich lediglich ein fortgesetzter Nikotinabusus.
Eine Dauermedikation bestand nicht. Im Rahmen der körperlichen
Untersuchung fiel lediglich ein 2–3/6 Systolikum auf. Im Elektrokardiogramm
ergab sich ein positiver linksseitiger Sokolow-Index und in der Transösophagealen Echokardiographie fand sich ein exzentrisch hypertrophierter linker
Ventrikel und eine geringgradige exzentrische Mitralklappeninsuffizienz, sowie
eine anteroseptale Hypokinesie bei einer Auswurffraktion von 50%. In der
Koronarangiographie zeigte sich dann ein Verschluss des Veneninterponats
zum linken Haupstamm mit retrograder Darstellung des gesamten linken
Koronarsystems über die rechte Kranzarterie.
Der Patient wurde dann durch den Einsatz beider Brustwandarterien auf den
Ramus interventrikularis und den Ramus circumflexus re-revaskularisiert. Der
Patient wurde am 6. postoperativen Tag voll belastbar nach Hause entlassen.
Diskussion: Bei Patienten die in der Kindheit wegen eines BWGS operativ
versorgt wurden muss man im Verlauf insbesondere bei den Patienten mit
einem Veneninterponat mit einem Verschluss rechnen und die Patienten unter
diesem Aspekt regelmässig nachuntersuchen, da die Veneninterponate wie die
Venegrafts zu einer Degeneartion neigen können.
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A new desensitisation protocol in a heart transplant candidate
with 22 HLA-class-I-antibodies and 4 months follow-up after
successful heart transplantation
M. Martinelli, B. Mansouri Taleghani , R. Hullin, T. Schaffner,
F.S. Eckstein, T.P. Carrel, P. Mohacsi (Bern, CH)
Anti-HLA antibody (AB) presensitization in HTx candidates is a growing
problem, especially in patients (pts) with a ventricular assist device (VAD). We
report a new desensitization strategy for adult solid organ transplantation. A 64year-old woman of blood group 0 known for a grafted CAD had an ischemia
driven pump function deterioration after colonoscopy with surgery after spleen
injury. A LVAD (HM II) was implanted and the pt was listed for HTx. Complement
dependent cytotoxicity panel reactive ABs (PRA) before and after VAD
implantation were highly positive revealing a HLA sensitized pt. Specific AB
screening with flow cytometry (FC) showed 22 ABs against HLA class I and one
doubtful class II AB. Thus a very high chance of a positive cytotoxicity T-cell
cross-match (XM) at HTx and extended waiting time was present. A desensitization was started: MMF, Rituximab, repeated protein A immunoadsorbtions
(IA) and IVIG lead to a reduction of reactivity of the PRA, although FC showed
persistence of HLA Class I ABs. During desensitization with MMF and Rituximab
more than 5 organ offers had to be refused because of positive virtual and/or
prospective XM. Having reached a PRA of 0% after 4 months of desensitization
with low absolute B-Cell count and very low IgG-levels after IA, we transplanted
a donor heart (pos. virtual XM with B8 and B27) with neg. cytotoxicity T-cell XM,
but slightly pos. B-cell XM which became neg. after a further IA immediately
before HTx. Conventional immunosuppression was performed post HTx
accompanied by repetitive IA guided by the assessment of lymphocyte
subpopulations, IgG and PRA. Serial echocardiographies showed normal graft
function until 3 months post HTx. PRA remained negative. The first histological
control after one week showed mild cellular rejection (ISHLT 1990: IA) but
features of AB mediated rejection (AMR). Therapy with a C1- esterase inhibitor
and IVIG was added. Episodes of cellular rejection (ISHLT 1990: IIIA) with
evidence of resolving AMR after 2 and 4 weeks were treated with methylprednisolone and rATG. Four weeks post HTx everolimus was added in order to
treat the second acute cellular rejection episode and to reduce the harm of
occurrence of transplant vasculopathy. Our new desensitization protocol
allowed us to successfully transplant a highly sensitized pt even with long term
VAD support. Four months post HTx, the pt shows no evidence of AMR,
however being treated because of recurrent atrial fibrillation.
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Temporal profile of angiogenesis after VEGF gene delivery
S. Mishra (New Delhi, IND)
Therapeutic neovascularization involves both induction of capillary collaterals
(angiogenesis) and larger arterial ones (arteriogenesis). However, the bottom line
of any revascularization strategy is improvement in circulation. As yet the exact
relationship between these processes is not known. The present study was
undertaken to assess the temporal relationship between these processes after
human plasmid VEGF 165 (ph VEGF) delivery. Wistar albino rats were
randomized to receive ph VEGF 800 µg or normal saline, 2 days after left
femoral artery division. Two weeks later, half the rats in each group underwent
digital subtraction angiography (DSA) followed by histopathological assessment
of the left thigh muscles. After 4 weeks of surgery, the remaining rats also
underwent DSA and histopathological examination. Morphometric analyses
showed improvement in the capillary density (14.2 ± 5.2 v. 6.6 ± 3.8, p <0.05)
and capillary myocyte ratio (0.48 ± 0.14 v. 0.26 ± 0.1, p <0.05) at 2 weeks in
the ph VEGF group. However, this improvement did not persist till 4 weeks after
surgery: capillary density 10.1 ± 4 v. 9.5 ± 4.7; capillary myocyte ratio 0.38 ±
0.12 v. 0.3 ± 0.13; p >0.05 for both. Similarly, the frame of reconstitution of
the divided artery, reflective of peripheral circulation was faster in the ph VEGF
group both at 2 weeks (4.4 ± 3.0 v. 16.0 ± 7.2, p <0.05) and at 4 weeks (2.7 ±
2.7 v. 8.0 ± 0.0). On the other hand, improvement of the collateralization score
was delayed in the ph VEGF group both at 2 weeks (1.8 ± 0.6 v. 1.1 ± 0.4) and
at 4 weeks (3.0 ± 0.6 v. 1.5 ± 0.6, p <0.05). To conclude, gene therapy with ph
VEGF leads to early induction in angiogenesis and improved circulation.
However, arteriogenesis is delayed till 4 weeks; by this time the capillary
collaterals start regressing.
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Randomised controlled trial of peripherally inserted central
catheters versus peripheral catheters for middle duration
in-hospital intravenous therapy
D. Periard, P. Monney, G. Waeber, C. Zurkinden, L. Mazzolai, D. Hayoz,
G. Zanetti, J-B. Wasserfallen, A. Denys (Lausanne, Fribourg, CH)
Introduction: Intravenous (IV) therapy may be associated with important
catheter-related morbidity and discomfort. The safety, efficacy and comfort
of peripherally inserted central catheters (PICC) were compared to peripheral
catheters (PC) in a randomized controlled trial.
Methods: Hospitalized patients requiring IV therapy 5 days or more were
randomized to PICC or PC. Four outcomes were defined: the incidence of
catheter-related major complications (deep venous thrombosis (DVT) and
infections), the incidence of catheter-related minor complications (superficial
venous thrombosis (SVT)), the efficacy of the catheter (number of catheters
required to complete IV therapy and number of venipunctures required during
the same period), and the patients satisfaction, assessed by a questionnaire.
Compression ultrasonography (CUS) of both upper limbs was performed at
beginning (prior to randomization) and end of the study and signs of infections
were monitored daily.
Results: 60 patients (31 PICC, 29 PC) were included (35% women, age 67.01 ±
16.5 y.). Major complications were observed in 22.6% of patients in the PICC
group (6 DVT, 1 insertion-site infection) and 3.4% of patients in the PC group
(1 DVT) (Risk Ratio (RR) 6.6 p = 0.03). SVT occurred in 29.0% of patients in the
PICC group and 37.9% of patients in the PC group (RR 0.60 p = 0.20). Patients
in the PICC group required 1.16 catheters in average during study period,
compared with 1.97 in the PC group (p <0.04). The mean number of venipunctures was lower in the PICC group than in the PC group (1.36 vs 8.25,
p <0.001) during study period. Overall the IV drug administration was considered very or quite satisfying by 96.8% of the patients in the PICC group, and
79.3% in the PC group.
Discussion: We conclude that PICC is an efficient and appreciated catheter for
hospitalized patients requiring IV therapy 5 days or more. However, the risk of
asymptomatic DVT appears higher than previously reported. Clinicians should
take account of this risk before considering the use of PICC, and perform a
stringent clinical surveillance.

investigated with Duplex scan and all had atherosclerotic occlusions or
stenoses of the iliac or femoral arteries. Age, diabetes, smoking and low CD4+
T lymphocytes numbers were identified as independent predictors of PAD.
Conclusions: The prevalence of symptomatic and asymptomatic PAD is high in
the HIV-infected population, and is much higher than expected (prevalence in
the general population, approximately 3% at 60 years). This study suggests the
presence of an epidemic of PAD approximately 20 years earlier in the HIVinfected than in the general population. Larger epidemiological studies are
needed to better define risk factors and to evaluate whether PAD is associated
with an increased mortality, as it is in the general population.
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The protective role of human coronary collaterals: prevention
of QT time prolongation during ischaemia
P. Meier, S. Gloekler, S.F. De Marchi, R. Zbinden, S. Windecker,
B. Meier, E. Delacrétaz, C. Seiler (Bern, CH)
Background: Arrhythmogenesis during early myocardial ischemia is not well
understood. Changes in action potential duration of ischemic regions may be
important. The coronary collateral function has a beneficial role regarding allcause and cardiac mortality. Prolongation of QTc interval is known to increase
the risk of sudden death. The aim of this study was to investigate the effect of
acute ischemia on QT time and the protective influence of the coronary
collateral function.
Methods: A total of 150 patients (mean age 63 ± 11 years, 38 female) referred
to our hospital for coronary angiography were prospectively included in this
study. An ECG was recorded at baseline and during a 1-minute balloon
occlusion. Frequency-corrected QTc time according to Bazzet’s formula was
measured in lead II (or in aVF if appropriate) before, at the end of and after a
1-minute balloon occlusion of a coronary vessel. Collateral flow index (CFI; no
unit) expressing collateral flow relative to normal anterograde flow was
determined by pressure guide wire using mean aortic, central venous and
occlusive coronary wedge pressure.
Results: During occlusion of the left anterior descending (LAD) or left circumflex
artery (LCX), QTc increased from 426 ms ± 35 to 444 ± 37; p <0.001 (heart rate
change + 1.6/min, p = 0.032), QTc was not influenced during occlusion of the
right coronary artery (RCA; QTc before and during vessel occlusion 422 ms ± 39
and 419 ± 37, respectively, p = 0.66); heart rate change –1.4/min., p = 0.22.
Collateral flow index was inversely correlated with QTc prolongation during
occlusion of the left coronary artery (r = 0.286, p = 0.0028). In a multivariate
regression analysis including CFI, gender, medication and cardiovascular risk
factors, CFI was the only independent predictor of QTc change during vessel
occlusion (p = 0.0271).
Conclusion: Myocardial ischemia leads to QT prolongation during a controlled
one-minute occlusion of the left, but not the right coronary artery. The latter
appears to be related to diminished O2-consumption during ischemia. QT
prolongation is inversely correlated to collateral function indicating a protective
mechanism of human coronary collaterals against cardiac death.
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High prevalence of peripheral arterial disease in HIV-infected
individuals
D. Periard, M. Cavassini, P. Taffé, M. Chevalley, L. Senn, C. ChapuisTaillard, S. de Vallière, D. Hayoz, P. Tarr (Lausanne, Fribourg, CH)
Background: Atherosclerosis has been assessed in HIV-infected individuals
using various methods. Peripheral arterial disease (PAD) has not been
evaluated, however. We studied the cross-sectional prevalence of lower limb
PAD in an HIV-infected population.
Methods: PAD was assessed using the Edinburgh Claudication Questionnaire
and by measuring the systolic ankle-brachial blood pressure index (ABI) at rest
and after exercise. Patients with PAD were further evaluated by echo-Doppler
of lower limbs arteries.
Results: Ninety-two consecutive HIV-infected patients were evaluated (23.9%
women, mean age 49.5 years, 61.9% current smokers). Claudication was
reported by 15.2% of the patients. PAD was found in 20.7% of the patients:
9.8% had an abnormal ABI (<0.90) at rest and 10.9% had normal ABI at rest
but a >25% decrease after exercise. Of the patients with PAD, 84.2% were
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