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Peripartal myocardial infarction caused by placenta embolus
L. Räber, V. Stolt Steiger, B. Röthlisberger, M. Gugger, S. Windecker,
B. Meier, R. Vogel (Bern, CH)
Case report: A 32 year old second gravida underwent elective
Caesarean section during the 33rd week of gestation because
of intrauterine growth retardation secondary to placenta
insufficiency. The latter was most likely related to a previously
diagnosed antiphospholipid syndrome (APS). Twenty hours after
delivery, the patient without known cardiovascular risk factors
complained about sudden onset of typical chest pain after a
severe cough attack. The ECG showed transient, non significant
ST-segment changes in the inferior leads and cardiac enzymes
were slightly elevated reaching peak values 12 hours later. The
diagnosis of subacute non-ST elevation myocardial infarction was
established. A concomitant pulmonary embolism was excluded by
computer tomography and a transthoracic echocardiography
showed inferobasal hypokinesia with normal systolic left
ventricular function. The patient underwent coronary angiography
with the intention to define the nature of the coronary event.
The coronary angiogram revealed complete occlusion of a side
branch of the first marginal branch. The remaining coronary
arteries were free of atherosclerosis (fig. 1A). Thrombus aspiration
and balloon angioplasty of the side branch was performed
without stent implantation. The histological analysis of the
aspirated material revealed solid placental tissue (fig. 1B and 1C).
Due to inadequate Valsalva manoeuvre, it was not possible to
exclude a patent foramen ovale (PFO) by transeosophageal
echocardiography. Therefore, invasive investigation to detect the
PFO was performed without any evidence of an intracardiac
shunt. Unfortunately, the patient refused further investigation and
was discharged to receive chronic oral anticoagulant therapy;
aspirin was not administered because of the non-thrombotic and
non-atherosclerotic nature of this coronary event.
Discussion: The most frequent causes of AMI during pregnancy
are atherothrombosis, spontaneous coronary dissections and
thromboembolic events. The presence of APS further increases
the risk of thrombotic events. To the best of our knowledge, this is
the first published case of acute peripartal MI caused by placenta
embolus. The suspected pathway of this paradoxical embolus
was excluded which indirectly proves an extracardiac shunt.
Conclusion: AMI rarely occurs during the peripartum period.
Coronary angiography with coronary aspiration may be indicated
to define the aetiology of the infarction and to guide further
medical and interventional therapy.
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sinus rhythm, P pulmonale, PQ of 220 ms, left anterior fascicular
block (LAFB) and incomplete right bundle branch block (RBBB).
Exercise at MPS was adequate; the scan showed no signs of
scar or ischemia and a normal left ventricular (LV) ejection
fraction (64%). Rate-related complete RBBB was documented.
Subsequent right heart catheterization at rest and during exercise
showed normal biventricular hemodynamics and normal cardiac
index without rate-related RBBB. Spiroergometry confirmed these
findings. Holter-ECG (5 days) revealed no pathological findings.
After the described workup the symptoms of the patient improved.
Six months later, however, she experienced severe episodes of
dyspnea and dizziness on exertion. Resting ECG showed
incomplete trifascicular block (AV block I (PQ 270ms), LAFB and
complete RBBB). Ergometry and Holter ECG demonstrated AV
block II type Mobitz (2:1) during physical exertion resulting in the
before mentioned symptoms. To evaluate myocardial structure,
cardiac MRI (CMR) was performed, showing normal LV and right
ventricular function and dimensions. Slight LV myocardial
thickening in the inferoseptal region was seen with corresponding
late contrast enhancement (LCE) (fig. 1) raising suspicion of a
chronic-inflammatory state. Endomyocardial biopsy (EMB)
performed in the same region showed a non-necrotizing
granulomatous inflammatory process consistent with sarcoidosis
(fig. 2). Further workup did not reveal any other organ
manifestations of the disease (clinical examination, laboratory
results, radiography, bronchoscopy). Therapy with steroid and
azathioprin was initiated. In case of persisting AV block II under
medical therapy implantation of a pacemaker should be
considered.
Comment: Isolated cardiac sarcoidosis is a very rare condition
and challenging to diagnose. It may present in various patterns
dependent on the affected cardiac structures. Conduction
abnormalties may precede other sarcoid manifestation by years.
Cardiac sarcoidosis should be considered in young patients with
conduction abnormalities in the absence of other reasons. CMR
with LCE may help to diagnose this rare condition and to guide
potential EMB.
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A rare case of conduction disturbances in a young female
patient
T. Burkard, K. Glatz, J. Bremerich, P. Buser, M.J. Zellweger
(Basel, CH)
A 40 year old previously healthy and sportive female was referred
for myocardial perfusion SPECT (MPS) because of new-onset of
fatigue, shortness of breath (NYHA II), dizziness and an episode
of syncope. Medical history, cardiovascular risk factors and
clinical examination were unremarkable. Resting ECG showed
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High-dose clopidogrel treatment with 900 mg daily
in a patient with subacute stent thrombosis due to nonresponsiveness to dual antiplatelet therapy
A. Rohner, M. Pfisterer, M. Handke (Basel, CH)
Background: Despite dual antiplatelet therapy, stent thrombosis
remains a dramatic complication of angioplasty. In fact, not all
individuals respond equally to aspirin and clopidogrel. Nonresponsiveness to dual antiplatelet therapy is an independent
predictor of stent thrombosis and adverse cardiovascular events.
Case: A 64-year-old patient was admitted to our hospital for acute
anterior STEMI. He had no history of coronary artery disease.
Following pre-treatment according to current guidelines
(clopidogrel 600mg and aspirin 250 mg), immediate coronary
angiography and percutaneous coronary intervention (PCI) with
stenting (DES) of the occluded LAD was performed. In addition to
dual antiplatelet therapy (clopidogrel 75 mg and aspirin 100 mg
maintenance dose), enoxaparin, atorvastatin, metoprolol and
candesartan were administered. 10 days after angioplasty the
patient suffered re-infarction due to subacute stent thrombosis in
the target vessel, which was successfully treated with emergency
PCI (balloon angioplasty). Whole-blood impedance aggregometry
confirmed platelet resistance to both aspirin and clopidogrel.
Consequently the daily doses were each increased to 300 mg.
A new analysis revealed normal response to aspirin but a
persistently inadequate effect of clopidogrel, thus clopidogrel was
substituted with ticlopidin. Since this had no effect on platelet
inhibition, clopidogrel was reinstated and its dose increased to
900 mg daily. At this time as well as at follow-up 8 weeks later, we
confirmed a persistent adequate dual inhibition of platelet
activation. The patient was readmitted 3 months later for atypical
chest pain, control angiography showed a normal patency of the
coronary stent. There were no clinical or laboratory indications of
therapy related side effects during the 3 months follow-up.
Conclusion: In this patient with non-responsiveness to dual
antiplatelet therapy and subacute stent thrombosis, incrementally
higher maintenance doses of aspirin and clopidogrel (300 mg and
900 mg, respectively) were well tolerated with no therapy related
side effects. Even though an increase in bleeding complications
associated with this high dose of clopidogrel was a potential
concern, there were no such adverse events. Thus, this might
be a feasible approach to patients with inadequate therapeutic
response to standard doses of clopidogrel, where other modes
of ADP-receptor-dependent platelet inhibition (i.e. ticlopidin,
prasugrel not available) do not yield the desired effect.
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Repeat TTE two days after the admission, showed almost
complete recovery of the LVEF. Cardiac-MRI performed three day
after the admission revealed a normal systolic function without
late enhancement. At six weeks follow-up she presented no
cardiac symptoms and TTE showed a complete normal finding
with normal systolic and diastolic ventricular function. We
postulate the diagnosis of PACM (dd: acute cardiac
decompensation following high dosage of tocolysis). In spite of
being informed about the estimated risk of relapse of 25% in case
of PACM, the patient became pregnant 6 months after the cardiac
event and she delivered, after a normal pregnancy, a normal child
without cardiac problem
Conclusion: This case illustrates a case of acute cardiac failure
during late pregnancy which has been initially referred to PACM.
However the rapid recovery and the lack of relapse after a further
normal pregnancy and delivery are more in favour of tocolysisassociated acute cardiac failure
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Transcatheter coronary artery fistula closure
S. Noble, A. Basmadjian, R. Ibrahim (Genève, CH; Montreal, CAN)
A 46-year-old man was diagnosed with a coronary fistula more
than 20 years ago. He had no cardiac risk factors. His only
symptoms were atypical chest pains for many years. At physical
exam, a soft continuous murmur with brisk carotid upstroke could
be appreciated. The electrocardiogram revealed a sinus rhythm
with criteria for left atrial enlargement. A transthoracic
echocardiography (TTE) showed a severely enlarged coronary
sinus (figure A), a dilated left main (7.17 mm) and left circumflex
(LCx) arteries. The left ventricle (LV) ejection fraction was normal,
but the left atrium (4.3 cm), LV (5.9 cm) and right cavities were
dilated. A CT scan with reconstructions confirmed the large fistula
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Acute cardiac failure during late pregnancy: pregnancyassociated cardiomyopathy or tocolysis-associated acute
cardiac failure?
M. Di Valentino, M. Moccetti, M. Previsdomini, A. Perren,
A. Menafoglio, C. Marone, A. Gallino (Bellinzona, CH)
Introduction: Post-partum cardio-myopathy is a well known
complication after child delivery. Whereas, the medical community
is often unaware of the concept of pregnancy-associated
cardiomyopathy (PACM) which englobes heart failure (HF) that
affects also women late in pregnancy. Acute HF under toclysis is
also a rare pregnancy-associated complication.
Case report: A 35-year old woman at 22 weeks of pregnancy,
with a history of two spontaneous abortions, was hospitalized
because imminent danger of abortion. She underwent tocolysis
during 24 hours (hexoprenalin) which ended up unsuccessfully
with an induced abortion. Few hours after begin of tocolysis, she
presented an acute HF which made necessary a rapid orotracheal intubation, and cathecolamine support. On physical
examination the patient was tachycardic (115 beats/min), BP was
105/75 mm Hg (under amines), and there were bilateral
pulmonary rales without heart murmur at cardiac auscultation.
EKG revealed sinus rhytm with negative T-wawes in V4-V6 leads
which normalized wihtin 24 hours. Chest X-ray showed interstitial
oedema and pulmonary venous congestion with evidence of
Kerley B lines. Troponin I was 3.37 μg/l (<0.10 μg/l), CK 244 UI/L
(0–160 UI/L), BNP 1110 ng/L (<100 ng/L). Transthoracic
echocardiography (TTE) revealed a LVEF of 40% due to diffuse
myocardial hypokinesia. There was rapid hemodynamic and
clinical recover within 36 hours with extubation and tapering of
the amines. A therapy with enalapril and metropolol was initiated.
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between the distal portion of the LCx artery and the mid-portion
of the coronary sinus with a narrow neck measured at 7.1 mm. A
right catheterization showed normal pulmonary artery pressures
and a Qp/Qs at 1.5/1. Retrograde percutaneous coronary artery
fistula closure with a 16 mm AMPLATZER® Vascular Plug II
(AGA Medical Corporation, MN, USA) was decided (figure B). At
color flow doppler assessment, 15 min post device implantation,
complete fistula occlusion was documented. Although the
prosthesis was implanted in front of a small marginal branch,
jailed by the device, no periprocedural complication occured.
Aspirin and anti-vitamin K were prescribed for 6 months to
prevent extensive thrombus formation. At 6-month follow-up, the
patient was asymptomatic and by TTE assessment the right
ventricular size and the coronary sinus diameter were reduced.
Transcatheter closure is a feasible and safe alternative to surgical
ligation in anatomically suitable vessels.
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Schwere Dyspnoe nach vermeintlicher Totalkorrektur einer
Fallotschen Pentalogie vor Jahren
G. De Pasquale Meyer,T. Stuber, D.Tüller, F.R. Eberli (Zürich, CH)
Fall: Ein 36 jähriger Patient wird wegen Anstrengungsdyspnoe
und Leistungsintoleranz in die kardiologische Sprechstunde
zugewiesen. Vor 13 Jahren ist gemäss den mitgebrachten
Unterlagen im Ausland eine Totalkorrektur einer Fallotschen
Pentalogie durchgeführt worden. In der klinischen Untersuchung
kann ein 4/6 Systolikum infraklavikulär links auskultiert werden
und es zeigen sich Zeichen der Rechtsherzinsuffizienz mit
Lippenzyanose und Hepatosplenomegalie. Die transthorakale
Echokardiographie zeigt einen leicht dilatierten linken Ventrikel

C L I N I C A L C AS E S 1

mit erhaltener LVEF, deutlich dilatierte rechtsseitige Herzhöhlen
bei einem RV/ RA Druckgradienten von 100 mm Hg. Zudem
bestehen Flussbeschleunigungen am Abgang der rechten und
linken A. pulmonalis. Die Herzkatheteruntersuchung bestätigt die
schwere rechtsventrikuläre Hypertonie und zeigt zudem hohe
Druckwerte in der Peripherie der hypoplastischen
Pulmonalisstrombahn. Aufgrund der schweren Dyspnoe wird
versucht den pulmonal-arteriellen und RV Druck durch die
Dilatation und Stenteinlage der hypoplastischen A. pulmonalis
links zu senken. Trotz erfolgreichem Stenting mit nur minimer
residueller Stenose, bleibt der rechtsventrikuläre Druck jedoch
unverändert hoch. Zur gleichen Zeit werden die beiden Söhne
des Patienten wegen fazialen Dysmorphien humangenetisch
untersucht. Die Untersuchung zeigt bei einem eine Mutation im
JAG1-Gen, die sich auch beim Vater bestätigt. Durch diesen
Befund lassen sich nun auch die bisher kaum beachteten
Cholestaseparameter und die ebenfalls etwas auffällige Facies
des Patienten zusammen mit dem kongenitalen Herzfehler und
den persistierenden seriellen Stenosen der Pulmonalarterien im
Rahmen eines Alagille Syndroms erklären.
Diskussion: Das Alagille Syndrom ist eine Multisystemerkrankung
mit einer Prävalenz von 1:70 000 Lebendgeburten mit autosomaldominantem Erbgang. Ca. 50–70% der Patienten mit Alagille
Syndrom weisen eine de-novo Mutation auf. Das Alagille Syndrom
ist durch die Kernbefunde einer chronischen Cholestase, bedingt
durch eine Anlagestörung der Gallengänge, Herzfehler, meistens
seriell stenosierte oder hypoplastische Pulmonalarterien,
Auffälligkeiten des Skeletts, Schmetterlingswirbel, Augenbefunde
und charakteristische Gesichtszüge gekennzeichnet.
Fehlbildungen der Nieren und der Blutgefässe (peripher und im
ZNS) gehören ebenfalls zum Spektrum dieses Syndroms.
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Metabolic syndrome, inflammation and risk of symptomatic
peripheral artery disease in women: a prospective study
D. Conen, K. Rexrode, P. Ridker, A. Pradhan (Basel, CH; Boston,
USA)
Background: Metabolic syndrome (MetS) includes a number of
risk factors known to predict cardiovascular disease and is also
linked with subclinical inflammation. Little is known, however,
about the interrelationships between MetS, inflammation and the
risk of incident peripheral artery disease (PAD).
Methods: We conducted a prospective cohort study among
27111 women participating in the Women’s Health Study. Subjects
were free of cardiovascular disease at baseline and followed for
the incidence of confirmed, symptomatic PAD (n = 114) over a
follow-up period of 13.3 years. We used Cox proportional-hazards
models to compare the risk of PAD among women with and
without the MetS. We also evaluated relationships between MetS
and markers of subclinical inflammation including high sensitivity
C-reactive protein (hsCRP) and soluble intercellular adhesion
molecule-1 (sICAM-1) and adjusted for these biomarker levels in
multivariable models.
Results: At study entry, 25.5% of participants had the MetS.
Women with the MetS had a 62% increased risk of incident PAD
(HR 1.62; 95% CI 1.10–2.38). After multivariable adjustment, MetS
remained significantly associated with incident PAD (table).
Similar results were obtained when we assessed the risk of PAD
according to the number of MetS defining traits (21% risk
increase per additional trait) (table). Median plasma levels of
hsCRP and sICAM-1 were 4.0 mg/L versus 1.53 mg/L (p <0.0001)
and 374 ng/mL versus 333 ng/mL (p <0.0001) in women with and
without MetS, respectively. From 0 to 5 MetS defining traits,
median hsCRP levels gradually increased from 1.0 to 5.9 mg/L
(p <0.0001) and median sICAM-1 levels increased from 321 to
413 ng/mL (p <0.0001). When hsCRP and sICAM-1 were added
to multivariable models for incident PAD, risk associated with the
MetS was substantially attenuated and no longer significant
(table).
Conclusion: MetS is associated with an increased risk of future
PAD in women. This risk appears largely mediated by the effects
of inflammation and endothelial activation.
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How to evaluate physical fitness without a stress test
J.B. Fischer, N.F. Ehl, J. Müller-Brand, H. Abbühl, B. Friedli,
M.J. Zellweger (Basel, CH)
Background: To assess cardiorespiratory fitness, usually a stress
test is necessary. The aims of this study were to establish
cardiorespiratory fitness in a patient (pt) population with
suspected or know coronary artery disease based on a
questionnaire; to compare estimated cardiorespiratory fitness with
achieved workloads, and to evaluate if this questionnaire could be
used to predict if a pt is able to undergo a physical stress test or
rather a pharmacologic one.
Methods: A total of 845 consecutive pts undergoing myocardial
perfusion SPECT (MPS) were evaluated; 192 were excluded from
the study, because they did not complete the questionnaire,
mostly due to poor eye sight or language barriers. The
questionnaire that consisted of two parts was correctly completed
by 653pts. In the first part, the pts had to choose one category
which best described the usual pattern of their daily physical
activities. The second part of this questionnaire contained pt data,
such as gender, age, BMI, and resting heart rate. Taking these
parts together, an activity score was calculated and metabolic
equivalents (METs) were estimated. After the MPS, which
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included a cycling or pharmacologic stress test, results of
physical fitness were compared.
Results: During routine testing, 77% of pts completed the
questionnaire correctly. Pts with pharmacologic stress test
(n = 249) provided a lower estimate of their performance than
ergometrically stressed pts (n = 404): 7.0 ± 2.1 and 8.2 ± 2.3
METs, respectively (p <0.0001). In pts with an estimated workload
≤8 METs, the estimate was rather underestimated. In pts with an
estimated workload >8 METs, the estimate was rather
overestimated, as the Bland-Altman plot shows. For the pts who
underwent an ergometry stress test, there was a good correlation
between estimated METs of the questionnaire and METs
achieved (r = 0.63, p <0.0001). Regarding prediction of the stress
modality to be used (pharmacologic versus physical), the area
under the curve by ROC was 0.66 (p <0.0001).
Conclusion: The questionnaire can easily be applied in daily
practice to assess cardiorespiratory fitness in a pt population with
(suspected) coronary artery disease. It allows a good evaluation
of the pt’s physical fitness and may well be used for prognostic
purposes. Additionally, the questionnaire can also be applied for
estimating whether an adequate ergometry can be carried out or
if the pt has to undergo a pharmacologic stress test.
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Relationship between coronary circulatory dysfunction in
morbidly obese patients as determined by 13N-ammonia
PET/CT and DXA-measured body fat content
G. Vincenti, R. Nkoulou, I. Valenta, E. Harsch, Z. Pataky, A. Golay,
S. Dewarrat, G. Ambrosio,Y. Seimbille, O. Ratib, F. Mach,
T. Schindler (Genève, Zürich, CH; Perugia, I)
Background: We sought to evaluate effects of body fat content
obesity on coronary circulatory function in morbidly obese
patients (MOB).
Methods: Myocardial blood flow (MBF) responses to cold pressor
test (CPT) and during pharmacologic vasodilation with
dipyridamole was measured with PET/CT and 13N-ammonia in
ten healthy controls (CON) with body mass index (BMI) <25 kg/m2
and in eight MOB (BMI >40 kg/m2) without other traditional
cardiovascular risk factors such as arterial hypertension,
hypercholesterolemia, smoking or diabetes mellitus. In MOB
patients dual x-ray absorptiometry (DXA) determined the body fat
content.
Results: MOB patients had a mean body fat content of 62 ± 24 kg,
reflecting 44 ± 4% of the total body mass content. At rest, MBFs
between CON and MOB patients were similar (0.98 ± 0.15 vs.
1.00 ± 0.10, p = ns), while the CPT-stimulated MBF was
significantly higher in CON than in MOB (1.34 ± 0.09 vs. 0.94 ±
0.08 ml/g/min, p <0.0001). Thus, the resulting endothelium-related
change in MBF from rest to CPT (delta MBF) was significantly
less in MOB than in CON (–0.06 ± 0.10 vs. 0.38 ± 0.15 ml/g/min,
p <0.0001). Further, the dipyridamole-induced and predominantly
endothelium-independent hyperemic MBF was significantly lower
in MOB than in CON (1.53 ± 0.28 vs. 2.11 ± 0.30 ml/g/min,
p <0.0001). The body fat content of MOB patients inversely and
significantly correlated with delta MBF to CPT and also with the
hyperemic MBF (r = –0.56 and r = –0.37, both p <0.05).
Conclusion: Coronary circulatory function is severely altered
in MOB patients that is in part directly related to the body fat
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content. These observations highlight the effects of
adipocytokines from the body fat tissue underlying coronary
circulatory dysfunction in MOB patients, that warrants further
investigations.
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A screening glance to abdominal aorta and to carotid
arteries during transthoracic echocardiography: a real world
prospective monocentre observational study
N. Stalder, A. Jaussi (Lausanne, CH)
Background: Transthoracic Echocardiography (TTE) is
technically a potential tool for opportunistic screening of
extracardiac major vascular anomalies.
Aim: to study the yield of opportunistic screening during TTE.
Method, Material: prospective recording of 2D images of
abdominal aorta measuring the maximal infrarenal diameter and
2D and Doppler recordings of carotid arteries measuring IntimaMedia-Thickness (IMT) of commun carotid arteries and thickness
of atherosclerotic carotid plaques in 208 patients consecutively
referred to TTE.
Results: We studies 208 patients (125 males) aged 65 ±15, 63
patients (30%) being known for a coronary artery disease (CAD).
Aortic screening revealed 61 anomalies (29%) of which 8 (3.8%)
were aneurysms (maximal diameter ≥3 cm) and 53 dilatations
(2 ≥ to <3 cm). The mean carotid IMT was 0.76 ± 0.22 mm. IMT
did not permit to discriminate patients with CAD from the others
(respectively 0.76 ± 0.17 and 0.73 ± 0.20 mm). Carotid EchoDoppler-imaging yielded significant plaques (≥1.5 mm) in 113
patients, one internal carotid occlusion and significant stenoses
(>50%) in 13 patients (6.2%), 4 (2%) out of them requiring shortterm surgery. Carotid imaging contributed to the risk stratification
by permitting to re-classify 63 patients (30%) in the high risk
group, shifting the number of high risk patients from 75 (36%)
according to the classical PROCAM-scoring to 138 (66%).
Conclusion: Screening of abdominal aorta and carotid arteries in
all patients referred to TTE allows to detect a substantial number
of abdominal aortic anomalies (29%) including 8 aneurysms, and
of carotid pathology including one internal carotid occlusion and
13 significant carotid stenoses (4 of them needing short term
surgery). While IMT had no additional value in the global risk
stratification, demonstration of significant carotid plaques yielded
a striking contribution to prevention strategy by re-classifying 63
patients (30%) of the low and medium risk groups into the high
risk group. Screening of abdominal aorta and carotid arteries
during routine TTE is highly contributive to vascular diagnosis and
to cardiovascular risk assessment and hence to prevention
strategy. It can be performed without additional cost and without
significant additional time consumption.
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Bleeding complications early and late after percutaneous
coronary interventions strongly depend on antithrombotic
regimens
C. Hälg, H.P. Brunner-La Rocca, C. Kaiser, M. Pfisterer,
A. Hoffmann (Basel, CH)
Background: Due to the use of drug eluting stents an increasing
number of patients are being treated with dual antiplatelet drugs
who for other reasons are on oral anticoagulants. In them,
bleeding complications are expected to be higher, but their true
rate has not been assessed in a prospective study.
Methods: In a consecutive series of “real-world” patients
undergoing PCI major bleeding complications necessitating
hospital admission were prospectively recorded during a follow-up
period of three years. The bleeding rates were related to clinical
variables and drug treatment.
Results: All 813 patients were assigned to dual antiplatelet
therapy with Aspirin and Clopidogrel for at least 6 months and
continued aspirin use thereafter. There were 25 early bleedings
(during initial hospitalisation) and 26 late hospital admissions for
bleeding. Forty-four patients (5.4%) had oral anticoagulants
(coumadine) for either atrial fibrillation or prosthetic heart valves
in addition to antiplatelet agents. The rate of late severe bleeding
was 6.1% per year with vs. 0.8% per year without coumadine. In
univariate analyses, in-hospital bleeding was significantly
correlated to age, female gender, and GPIIb/IIIa use. Bleeding did
not correlate with history of bleeding or ulcer and NSAID use.
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Late bleeding was correlated to age, diabetes, renal failure,
malignancy, and coumadine use. Multivariate analysis confirmed
the following independent predictors: GPIIb/IIIa, age, female
gender for early; use of coumadine, diabetes and malignancy for
late bleeding.
Conclusions: In patients on single or dual antiplatelet therapy
after PCI, the rate of late bleeding was almost eight times higher
when coumadine was used for additional reasons. In addition,
patients with diabetes or malignancies were at risk for bleeding
during long-term follow-up.
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Risk of incident atrial fibrillation in users of antihypertensive
drugs
B. Schaer, C. Schneider, S. Jick, D. Conen, S. Osswald, C. Meier
(Basel, CH; Boston, USA)
Background: The risk of developing atrial fibrillation (AF) may be
altered by different antihypertensive drug classes. Some studies
suggest that drugs interfering with the renin-angiotensin system
may be favorable due to their effect on atrial remodeling. We
performed a large observational study among hypertensive
patients to assess and compare the relative risk of developing
incident AF in users of different antihypertensive drug classes.
Methods: We used the UK-based General-Practice-ResearchDatabase (GPRD) to conduct a nested case-control analysis
within hypertensive patients who received prescriptions for
antihypertensive drugs at some point in time. Patients with clinical
risk factors for AF (e.g. heart failure, valvular heart disease,
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alcohol consumption¡) were excluded. We assessed and
compared the risk of developing paroxysmal or persistent AF
between users of angiotensin-converting-enzyme (ACE)
inhibitors, angiotensin-II-receptor blockers (ARBs), β-blockers,
or calcium-channel-blockers to the reference group of non-users
of antihypertensive therapies. Long-term use was defined as
≥12 prescriptions (~ ≥1 year) for these drugs.
Results: Within a base population of some 5 million patients in
the GPRD, we identified the study population of 615,312
pharmacologically treated hypertensive patients, and among
those, we identified 4,640 patients with an incident AF diagnosis,
and 17,252 matched controls. More than half of AF cases (53%)
were 70 years or older at the time of the first AF diagnosis, and
50% were men. Obese patients (BMI ≥30 kg/m2) were at an
increased relative risk of developing AF as compared to normal
weight patients (OR 1.38, 95% CI 1.25–1.51). As compared to
non-use periods of antihypertensive drugs, current exclusive longterm use of ACE-inhibitors (OR 0.69, 95% CI 0.60-0.80), ARBs
(OR 0.74, 95% CI 0.57–0.96), or β-blockers (OR 0.83, 95% CI
0.72–0.95) was associated with a lower relative risk of developing
AF, while no effect was seen for calcium-channel blockers.
In a second model allowing concurrent use of various
antihypertensive drugs, adjusted for each other, only long-term
use of ACE-inhibitors was associated with a reduced risk estimate
of developing AF (OR 0.90, 95% CI 0.81–0.99).
Conclusion: In hypertensive patients, long-term use of ACEinhibitors, ARBs and β-blockers may reduce the risk of developing
AF.
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Metallothionein enhances angiogenesis and arteriogenesis
by modulating smooth muscle cell and macrophage function
S. Zbinden, H. Morsli, M. Schmidt, S.E. Epstein, M. Burnett
(Bern, CH; Washington DC, USA)
Introduction: Metallothionein (MT) is a potent
immunomodulatory molecule known to play a protective role in
cardiac and cerebral ischemia. Previously, we have shown that
MT is highly upregulated following the induction of acute hindlimb
ischemia in a mouse model (Lee CW; J Am Coll Cardiol.
2004;43(3):474–82). The objectives of this study were to
determine if MT is important in collateral development, and to
investigate the mechanisms by which MT contributes to flow
recovery following the induction of acute hindlimb ischemia.
Methods: Laser Doppler perfusion imaging and Matrigel plug
assays were used to assess both collateral flow recovery and
angiogenesis in MT knockout (MTKO) mice, compared to wildtype
animals. Smooth muscle cells (SMCs) were isolated from MT and
MT knockout mice, and proliferation, migration and invasion
assays were performed. Gene expression of MMP9 and VEGF in
SMCs were measured by real time PCR. CD11b+ cells were
isolated from MT knockout and wildtype animals and tested for
invasiveness using an ECIS assay.
Results: We found that blood flow recovery (arteriogenesis)
measured by Laser Doppler was reduced in MTKO mice
(p = 0.017; timepoints from day 0 up to day 21). Furthermore,
angiogenesis was impaired in MT knockout mice with significantly
fewer vessels in the Matrigel plugs from the MTKO animals
compared to the plugs from the wildtype mice (6.19 ± 0.916 vs
0.333 ± 0.161, p = 0.004). MTKO SMCs showed impaired
proliferation using an MTT assay (p <0.05). Migratory capacity of
aortic SMCs from MTKO mice was significantly impaired
compared to wildtype SMCs (O.D. units, 2.38 ± 0.02 vs. 2.76 ±
0.06, p = 0.004). A similar pattern was observed in the invasion
assay, with reduced invasiveness in the MTKO vs. wildtype cells
(O.D. units, 0.700 ± 0.02 vs. 0.926 ± 0.05, p = 0.008)). MTKO
SMCs had significantly lower expression levels of matrix
metalloproteinase-9 (MMP9), (2% of wildtype, p = 0.006).
Likewise, MMP9 protein levels were decreased in MTKO cells, as
demonstrated by ELISA. VEGF mRNA levels were significantly
lower in MTKO SMCs, (43% of wildtype, p = 0.0006), as were

VEGF protein levels (54% of wildtype, p = 0.005). CD11b+ cells
from MT knockout mice were more invasive than wildtype cells
(p <0.05).
Conclusion: Both collateral flow recovery and angiogenesis are
impaired in MT knockout mice. Mechanisms contributing to these
deficiencies include endothelial, SMC, and macrophage
dysfunction in the MT knockout animals.
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Accelerated early atherosclerosis in mice deficient
in L-selectin
I. Rozenberg, E. Eriksson, P. Mocharla, A. Hallenberg, P. Rotzius,
J. Boren,T.F. Lüscher, F.C.Tanner (Zürich, CH; Stockholm,
Göteborg, S)
Background: Atherosclerosis is an inflammatory disease
characterized by accumulation of leukocytes in the arterial intima.
The selectin family of adhesion molecules (L-, E-, and P-selectin)
mediates rolling and tethering of leukocytes along the
endothelium, which is a first step in leukocyte extravasation.
Although the selectin family of adhesion molecules is a well
known mediator of inflammatory responses, the role of L-selectin
(L-sel) in the pathogenesis of atherosclerosis has not been
examined in vivo.
Methods: To address this issue, we crossed L-sel-/- animals with
mice lacking apolipoprotein E (ApoE) – an established animal
model of atherosclerosis. We analyzed ApoE-/-L-sel-/- animals
and the corresponding ApoE-/- controls after 6 and 12 weeks of
high cholesterol diet (HCD).
Results: After 6 weeks of HCD, ApoE-/-L-sel-/- animals
developed on average 2.46% ± 0.54% aortic lesions, which was
2-fold higher as compared to ApoE-/- controls (1.28% ± 0.24%)
(P <0.05). In a contrast, after 12 weeks of HCD, there was no
difference in lesion formation between the two groups of animals
(p = ns). Interestingly, ApoE-/-L-sel-/- animals exhibited a 20%
increase in total plasma cholesterol level after 6, but not after
12 weeks of HCD (p <0.05). Plaque analysis did not reveal any
differences in cellular composition. Moreover, no difference in
leukocyte rolling in atherosclerotic animals lacking L-selectin and
controls was observed using intravital microscopy. However, mice
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lacking L-sel exhibited reduced size and cellularity of peripheral
lymph nodes as well as increased size of spleen after both 6 and
12 weeks of HCD. FACS analysis revealed a significantly elevated
percentage of inactive T-helper lymphocytes (CD44- CD4+) in
blood of L-sel-/- mice, whereas the percentage of memory Thelper cells (CD44+ CD4-) remained the same after 6 weeks of
HCD and diminished after 12 weeks of HCD.
Conclusions: These results show that L-selectin is a negative
regulator of early but not advanced atherosclerosis, possibly via
regulation of cholesterol metabolism. The redistribution of
lymphocytes occurring in mice lacking L-sel is consistent with its
major role in homing of these cells to lymph nodes and does not
affect atherosclerosis development.
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Laminin receptor activation inhibits endothelial tissue factor
expression
E.W. Holy, S.F. Stämpfli, A. Akhmedov, N. Holm, G.G. Camici,
T.F. Lüscher, F.C.Tanner (Zürich, CH)
Background: Tissue factor (TF) is an important trigger of arterial
thrombosis. The extracellular matrix glycoprotein laminin is a
major compound of the basement membrane contributing to
vessel wall integrity. The green tea catechin epigallocatechin-3gallate (EGCG) is a ligand of the 67 kDa laminin receptor (67-LR).
This study investigates the effect of 67-LR activation by laminin
and EGCG on endothelial TF expression.
Methods and results: Immunofluorescence demonstrated that
human aortic endothelial cells expressed 67-LR abundantly.
Western blot analysis demonstrated that cells grown on laminin
expressed less TF in response to TNF-α than those grown on
fibronectin (n = 6; p <0.001). EGCG inhibited TNF-α and
histamine induced TF expression and activity in endothelial and
vascular smooth muscle cells in a concentration-dependent
manner (1-30 uM) resulting in 87% reduction of TF expression
(n = 5; p <0.001). In contrast, expression of tissue factor pathway
inhibitor was not affected (n = 4; p = NS). Real-time PCR and
promoter studies revealed that inhibition of TF expression
occurred at the transcriptional level. EGCG (30 uM) impaired
activation of the mitogen-activated protein (MAP) kinase c-Jun
terminal NH2 kinase (JNK), but not ERK or p38. The JNK inhibitor
SP600125 (1 uM) reduced TF promoter activity (n = 4, p <0.001)
and protein expression (n = 4; p <0.001). 67-LR blocking
antibodies blunted the inhibitory effect of EGCG on JNK activation
and TF expression. Expression of Vascular cell adhesion
molecule 1 (VCAM-1) was not regulated by JNK, and its
expression was not affected by 67-LR activation.
Conclusions: Laminin receptor activation inhibits endothelial
TF expression by impairing JNK phosphorylation. This study
identifies a new mechanism by which the basement membrane
contributes to hemostatic balance of the endothelium in intact
vessels and suggests 67-LR as a potential target for inhibition of
arterial thrombosis.
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Nebivolol protects against atherosclerosis reducing
adhesion molecule expression and foam cells formation
via inhibition of protein kinase C-β intracellular signalling
A. Kuroedov, E. Osto, P. Mocharla,T.F. Lüscher, F. Cosentino
(Zürich, CH)
Background: Nebivolol is a selective β1 blocker with a direct
vasorelaxant effect involving nitric oxide pathway. We have shown
that chronic treatment with nebivolol, but not atenolol,leads to
atherosclerotic plaque stabilization in apoE-/- mice with
histological evidence of higher number of smooth muscle cells in
plaque’s shoulder and a thicker fibrous cap in nebivolol-treated
mice. However, the molecular mechanisms of antiatherosclerotic
properties of nebivolol remain unclear.
Materials and results: Human aortic endothelial cells (HAECs)
were stimulated with IL-1β (10 ng/mL) after 2 hours of
pretreatment with nebivolol or atenolol (5x10-6 mol/L). IL-1b (10
ng/mL) increased VCAM-1 expression in HAEC as assessed by
Western blotting (WB) (826 ± 52% vs control; n = 4; p <0.01).
Pretretment with nebivolol resulted in a significant attenuation of
IL-1b-induced VCAM-1 expression (n = 4; p <0.01 vs IL-1 b alone).
Increase of MCP-1 in culture medium after stimulation with IL-1b
was completely abolished by nebivolol. In contrast, atenolol did
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not affect neither VCAM-1 nor MCP-1 expression. WB with
antibodies against phosphorylated PKCβ2 isoform revealed that
incubation of the cells with IL-1b increased phosphorylation of
PKCb2 ser-660 residue. Nebivolol blunted IL-1b-induced ser-660
phosphorylation. The differentiation of the monocytic THP-1 cell
line into macrophages was induced by phorbol 12-myristate 13acetate (PMA; 0.1 mmol/L), a potent activator of PKC or IL-1b
(10 ng/mL). Pretreatment with nebivolol or atenolol was performed
1 hour before PMA or IL-1b exposure. IL-1b elicited an upregulation
of CD14 expression, a marker of monocyte transdifferentiation
(285 ± 42% vs control; n = 3; p <0.05). Nebivolol (5x10-6 mol/L)
abolished such IL-1b-induced CD14 upregulation. Incubation of
macrophages with DiI-modified acLDL (acetylated LDL, 10
ug/mL) led to lipoprotein uptake. Nebivolol significantly decreased
uptake of acLDL as assessed by flow cytometry (443 ± 57
fluorescent units vs 717 ± 113 fluorescent units in control; n = 5;
p <0.01). Atenolol did not affect acLDL uptake. As assessed with
WB, incubation of monocyte-derived macrophages with PMA/LDL
increased PKCb1 phosphorylation at the Thr-642 residue, which
was blunted by nebivolol. Atenolol did not exert any significant
effect.
Conclusion: Our findings show that nebivolol exerts its
antiatherosclerotic effect via inhibition of PKCb-induced
intracellular signaling in endothelial cells and macrophages.
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Histamine H1 receptor promotes atherosclerosis
development by enhancing vascular permeability
I. Rozenberg, L. Rohrer, B. Becher, J. Hofman, J. Soliz, P. Mocharla,
A. Akhmedov,T. Watanabe, J. Boren (Zürich, CH; Yokohama, JP;
Göteborg, S)
Background and aims: Histamine is an endogenous amine
playing an important role in inflammation. Although the H1
receptor (H1R) mediates most of the proinflammatory actions of
histamine, its relevance for atherosclerosis development is
unknown.
Methods: H1R and H2R signalling was modulated both
pharmacologically and genetically in apolipoproteinE deficient
mice (ApoE-/-), a murine model of atherosclerosis. These animals
were treated with the H1R antagonist mepyramine, the H2R
antagonist ranitidine, or placebo during 12 week high cholesterol
diet (HCD, Clinton-Cybulski diet, 1.25% cholesterol). In parallel,
H1R-/-ApoE-/- and H2R-/-ApoE-/- were compared to ApoE-/mice.
Results: ApoE-/- mice treated with mepyramine, but not
ranitidine, exhibited 40% inhibition in atherosclerosis development
(p <0.05). Similarly, genetic deletion of H1R in ApoE-/- mice
resulted in a 60% decrease in aortic plaque area (p <0.0005) as
compared to controls. Plasma lipid levels were not affected by the
absence of H1R. Aortic permeability to low density lipoproteins
(125 I-LDL) was significantly reduced in animals lacking the H1R
both with and without HCD. Indeed, atheromas of ApoE-/-H1R-/animals exhibited decreased lipid accumulation when compared
to ApoE-/- controls. Moreover, atherosclerotic plaques of ApoE-/H1R-/- animals exhibited diminished infiltration with macrophages
(p <0.005) and T-helper cells (p <0.05). Consistent with this
observation, blood lymphocyte number, spleen size, and splenic
production of Th1 cytokines were reduced upon H1R deletion.
Bone marrow transplantation confirmed that plaque formation
depended on the presence of H1R on vascular cells, but not on
bone marrow-derived cells.
Conclusions: Histamine H1 receptor promotes atherosclerosis
development due to its crucial role in regulating vascular
permeability.
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High-density lipoprotein from healthy subjects, but not from
patients with coronary artery disease, exerts anti-thrombotic
effects on human endothelial cells
E.W. Holy, C. Besler, K.Yonekawa, R. Corti, W. Maier, C. Wyss,
J. Alibegovic, N. Kucher,T.F. Lüscher, U. Landmesser, F.C.Tanner
(Zürich, CH)
Background: Arterial thrombus formation is determined by the
balance between pro- thrombotic mediators such as tissue factor
(TF) and plasminogen activator inhibitor type 1 (PAI-1), and antithrombotic factors like tissue factor pathway inhibitor (TFPI) or
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tissue plasminogen activator (tPA). Native high-density lipoprotein
(HDL) from healthy subjects (HS) has anti-thrombotic properties;
however, it remains unknown whether this is the case for HDL
from patients with stable coronary disease (CAD) or acute
coronary syndrome (ACS).
Methods: HDL was isolated by sequential ultracentrifugation
from HS and patients with CAD and ACD. The effects of HDL
(50 ug/ml) on TF, TFPI, and PAI-1 expression in human endothelial
cells were determined by Western blot analysis; tPA release was
measured by ELISA.
Results: HDL from HS impaired thrombin-induced TF expression
(–45 ± 5%, p <0.05, n = 16) and activity (–33 ± 8%, p <0.05,
n = 7); in contrast, HDL from CAD and ACS patients did not
(p = NS, n = 12 and n = 8). Similarly, HDL from HS increased
TFPI expression by 2-fold (p <0.01, n = 8), while HDL from CAD
and ACS patients had no effect (p = NS). HDL from HS enhanced
tPA release (+26 ± 3%; p = 0.05, n = 8); in contrast, HDL from
CAD and ACS patients did not (p = NS, n = 6). Furthermore, HDL
from HS did not affect PAI-1 expression, while HDL from CAD
patients enhanced PAI-1 expression by 74 ± 11% (p <0.05 vs.
control, n = 12) and HDL from ACS patients by 128 ± 18%
(p <0.05 vs. control and p <0.05 vs. CAD, n = 8). Pretreatment
with the inhibitor of NO formation, L-NAME (100 uM), abolished
the anti-thrombotic effects of HDL from HS on TF, TFPI, and tPA
expression. The exogenous nitric oxide donor, DETANO,
mimicked the effects of HDL from HS on TF, TFPI, and tPA.
Conclusion: This study demonstrates that HDL from healthy
subjects exerts anti-thrombotic effects on endothelial cells. In
contrast, HDL from CAD and ACS patients loses these
antithrombotic properties and instead enhances PAI-1 expression,
thereby becoming pro-thrombotic. This observation might be
highly relevant for HDL-targeted therapies.
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High-density lipoprotein loses endothelial-protective effects
in patients with stable coronary disease and an acute
coronary syndrome: role of paraoxonase-1 inactivation
C. Besler, K.Yonekawa, K. Heinrich, E.W. Holy, C. Doerries,
P. Mocharla,Y. Shi, C. Manes, R. Corti, W. Maier, C. Wyss, J.
Alibegovic, N. Kucher, F.C.Tanner, A. von Eckardstein,T.F. Lüscher,
U. Landmesser (Zürich, CH)
Background: High-density lipoprotein (HDL) from healthy
subjects (HS) exerts direct endothelial-protective effects, such as
stimulation of anti-atherogenic endothelial nitric oxide (NO)
production and anti-inflammatory effects. HDL-raising therapies
are currently evaluated as a potential novel therapeutic strategy;
however, whether HDL from patients with stable coronary disease
(sCAD) or an acute coronary syndrome (ACS) exerts endothelialprotective effects remains unknown.
Methods: HDL was isolated from patients with sCAD (n = 20),
ACS (n = 20) and HS (n = 25) by sequential ultracentrifugation.
HDL’s effects on endothelial cell NO and superoxide production
were determined by electron spin resonance (ESR) spectroscopy.
HDL’s effect on endothelial repair was examined by injection into
nude mice with carotid injury and measurement of
re-endothelialized area after 3 days. HDL’s anti-inflammatory
properties were examined by effects on endothelial VCAM-1
expression and endothelial-monocyte adhesion. The activity and
content of HDL-associated paraoxonase (PON)-1 was examined,
and the impact of PON-1 inhibition on HDL’s endothelial effects
was characterized.
Results: HDL from HS stimulated endothelial NO production,
however, in marked contrast HDL from sCAD and ACS patients
inhibited NO production. Endothelial superoxide production was
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markedly reduced by HDL from HS, but not by HDL from sCAD or
ACS patients. Importantly, HDL from HS accelerated endothelial
repair after carotid injury, that was not observed with HDL from
sCAD or ACS patients. HDL from HS, but not from sCAD and
ACS patients inhibited endothelial VCAM-1 expression and
monocyte adhesion. Notably, HDL’s anti-inflammatory effects were
dependent on endothelial NO production, i.e. these effects were
inhibited by either L-NAME or eNOS siRNA-specific knockdown.
PON-1 activity was substantially reduced, whereas PON-1 protein
content was increased in HDL from CAD patients, suggesting an
inactivation of PON-1 in HDL from CAD patients. Notably, PON-1
inhibition reversed beneficial endothelial effects of HDL from HS.
Conclusion: These findings suggest for the first time that HDL
from patients with sCAD or ACS loses critical endothelialprotective effects, i.e. the capacity to stimulate endothelial NO
production or promote endothelial repair. PON-1 inactivation likely
plays a critical role for the loss of endothelial-protective effects of
HDL in patients with CAD. These findings may have important
implications for designing HDL-targeted therapies.
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Complement component 3a receptor attenuates
atherosclerosis development
I. Rozenberg, U. Wagner,T.F. Lüscher, F.C.Tanner (Zürich, CH)
Background: The pathogenesis of early atherosclerosis is still
poorly understood, especially at the molecular level, although
atherosclerotic vascular disease is the leading cause of death in
the Western world. Up-to-date molecular biological methods
permit efficient identification and characterization of new genes.
Methods and results: Using Affimetrix microarrays, we studied
gene expression in thoracic aorta of apolipoproteinE-/- (ApoE-/-)
animals fed for 4 weeks with either normal chow or high
cholesterol diet (1.25% cholesterol). Over 200 genes were
differentially regulated; the majority of them was involved in
immune and inflammatory responses, cell adhesion, signal
transduction, and cholesterol transport. Interestingly, most
components of the complement pathway were upregulated
upon high cholesterol diet, with the complement component 3a
receptor (C3aR) exhibiting the highest degree of induction.
Despite its well known role in inflammation, the relevance of the
complement cascade for atherosclerosis development remains
controversial. In order to address this issue, we used genetically
modified mice lacking C3aR and crossed them with
apolipoproteinE (ApoE-/-) deficient animals. Following 12 weeks
of a high cholesterol diet (1.25% cholesterol), ApoE-/-C3aR-/mice and the corresponding ApoE-/- controls were compared.
Development of atherosclerosis in aortas was monitored using
oil red-O staining, accumulation of leukocytes in atheromas
and expression of cytokines with immunohistochemistry and
quantitative RT PCR respectively. ApoE-/- animals lacking C3aR
had on average 14.11% ± 3.16% of descending aortas occupied
by atherosclerotic plaques, which was nearly 2-fold more than
ApoE-/- controls (7.11% ± 1.01%). This effect was associated with
increased accumulation of macrophages and lymphocytes in
atherosclerotic plaques of ApoE-/-C3aR-/- mice. Moreover,
production of the proinflammatory cytokines interferon γ (IFN-γ),
chemokine (C-C) ligand-5 (CCL5), tumor necrosis factor β
(TNF-β), interleukin-12 (IL-12), and interleukin-18 (IL-18) was
higher in aortas of atherosclerotic animals lacking C3aR.
Conclusions: This study demonstrates that C3aR protects from
atherosclerosis development, emphasizing the complex role of
the complement cascade in the development of inflammation
during atherogenesis.

10 S

C OMMUNICATIONS L I BRES 3 / F REI E M I TTEI L U N G E N 3

43

Dual low response to acetylsalicylic acid and clopidogrel is
associated with PCI-related myocardial infarction and
ischaemic events following coronary stent implantation
P. Eshtehardi, S. Windecker, M. Zwahlen, S. Cook, M. Billinger,
M.Togni, R. Vogel, A. Garachemani, C. Seiler, B. Meier, O.M. Hess,
P. Wenaweser (Bern, CH)
Background: An impaired response to antiplatelet therapy with
ASA and clopidogrel has been associated with stent thrombosis
and ischemic cardiovascular events following coronary stenting.
We investigated whether patients with a low response (LR) to
acetylsalicylic acid (ASA) or clopidogrel (CLO) are at risk for periprocedural or 30-day ischemic cardiovascular events following
coronary stent implantation.
Methods: A total of 219 consecutive patients with chronic stable
coronary artery disease or acute coronary syndrome excluding
ST-elevation myocardial infarction undergoing percutaneous
coronary intervention (PCI) with stent implantation and pretreated with ASA and clopidogrel but not a glycoprotein IIb/IIIa
inhibitor were prospectively included. Whole blood impedance
platelet aggregometry was performed with the Multiplate®
analyzer to test the response to ASA (ASPI-test) and clopidogrel
(ADP-test) within 12–18 hours following PCI. Patients were
classified as ASA-LR, CLO-LR, dual low response, and controls.
Results: ASA-LR was present in 34 (16%) patients, CLO-LR in
33 (15%) patients and dual low response in 19 (9%) patients.
30-day composite of ischemic events were significantly more
frequent in dual low response than in other groups (36.8% vs.
8.8% ASA-LR, vs. 6.1% CLO-LR, vs. 6.8% controls, p <0.001). In
multivariate analysis dual low response (OR 7.35; 95% CI 2.21
to 24.42, p <0.001) and multivessel PCI (OR 4.56; 95% CI 1.33
to 15.62, p 0.016) were independently associated with 30-day
composite of ischemic events.
Conclusions: Dual low response to ASA and clopidogrel is
associated with an increased risk for 30-day composite of
ischemic events following coronary stenting.
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Eosinophilic coronary arteritis related to late drug-eluting
stent thrombosis
S. Cook, G. Nakazawa, E. Ladich, B. Meier, R. Virmani,
S. Windecker (Bern, CH; Gaithersburg, USA)
Background: Late stent thrombosis is a distinct entity
complicating the use of drug-eluting stents (DES). Delayed
endothelialization and chronic inflammation have been described
as mechanisms, but little is known regarding the pathophysiology
underlying this adverse event. The purpose of the present study
was to compare histopathologic findings of thrombus aspirates
between patients with DES thrombosis and those with
spontaneous acute myocardial infarction (MI) or bare metal stent
(BMS) thrombosis.
Methods: Thirty-four patients underwent thrombus aspiration
prior to emergency percutaneous coronary intervention (PCI)
in the setting of spontaneous acute MI (N = 7), early BMS
thrombosis (N = 4), early DES thrombosis (N = 10), late BMS
thrombosis (N = 5) and late DES thrombosis (N = 8).
Thrombectomy specimens were fixed in 4% neutral buffered
formalin and processed for paraffin sectioning. Paraffin blocks of
the thrombotic material were sectioned on a rotary microtome and
stained with hematoxylin & eosin, Movat pentachrome and Luna
stains. Five high power fields (40x) demonstrating the greatest
severity of inflammation were selected for quantitative analysis.
Total white blood cell (WBC) and eosinophil counts (Eos) were
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determined and summated for the selected five high power fields.
Eosinophilic fraction is reported as percentage of Eos to overall
WBC.
Results: Qualitative histopathologic analysis showed platelet-rich
thrombus and fibrin in all specimens with variable numbers of
trapped red blood cells. Quantitative histopathologic findings are
summarized in the table.
Conclusions: Eosinophilic infiltrates amounted to approximately
10% of white blood cells among aspirated thrombi with late DES
thrombosis. Conversely, only 1–3% of white blood cells were Eos
among patients with spontaneous MI and early BMS or DES
thrombosis, closely resembling the proportion of Eos the
peripheral circulation. These findings suggest eosinophilic
coronary arteritis due to a delayed type hypersensitivity reaction
as one of the causes of late DES thrombosis.
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Incremental value of copeptin for rapid rule out of acute
myocardial infarction
T. Reichlin, W. Hochholzer, C. Stelzig, K. Laule, M. Potocki,
T. Breidthardt, M. Noveanu, N. Schaub,T. Socrates, R. Bingisser,
C. Müller (Basel, CH)
Introduction: The rapid and reliable exclusion of Acute
Myocardial Infarction (AMI) is a major unmet clinical need.
Copeptin, the C-terminal part of the vasopressin prohormone,
as a marker of acute endogenous stress may be useful in this
setting. The Aim of our study was to examine the incremental
value of copeptin for rapid rule out of AMI.
Methods: In 487 consecutive patients presenting to the
emergency department with symptoms suggestive of AMI, we
measured levels of copeptin at presentation with a novel
sandwich immunoluminometric assay in a blinded fashion. The
final diagnosis was adjudicated by two independent cardiologists
using all available data.
Results: AMI was the adjudicated final diagnosis in 81 patients
(17 percent). Copeptin levels were significantly higher in AMI
patients as compared to patients with other diagnoses (median,
20.8 vs. 6.0 pmol/l, p <0.001). The combination of troponin T and
copeptin at initial presentation resulted in an area under the
receiver operating characteristic curve of 0.97 (95% confidence
interval, 0.95 to 0.98), which was significantly higher as compared
to 0.86 (95% confidence interval, 0.80 to 0.92) for troponin T
alone (p <0.001). A copeptin level below 14 pmol/l in combination
with a troponin T ≤0.01 ug/l correctly ruled out AMI with a
sensitivity of 98.8% and a negative predictive value of 99.7%.
Conclusions: The additional use of copeptin seems to allow a
rapid and reliable rule out of AMI already at presentation and may
thereby obviate the need for prolonged monitoring and serial
blood sampling in the majority of patients.

11 S

C OMMUNICATIONS L I BRES 3 / F REI E M I TTEI L U N G E N 3

46

C-reactive protein, neopterin and distal embolisation after
percutaneous coronary interventions: a magnetic resonance
imaging study
D. Locca, C. Bucciarelli-Ducci, G. Ferrante, A. La Manna,
A. Grasso, S.K. Prasad, P. Barlis, D. Pennell, J.-C. Kaski,
C. Di Mario (London, UK; Roma, Catania, I)
Background: In patients undergoing percutaneous coronary
intervention (PCI) Troponin rise is observed in 29–48% of patients
in a standard daily practice procedure. Cardiac Magnetic
Resonance Imaging (CMR) can identify myocardial damage
due to embolization after PCI however the association of High
sensitive C-reactive protein (HS-CRP) or Neopterin levels with
myocardial damage in PCI is currently unknown.
Methods: This study was approved by the Royal Brompton
Hospital institutional ethics committee. Each patient gave written
informed consent. Patients admitted with potential PCI were
enrolled. LGE CMR scan was performed 24 hours pre- and 24
hours post-PCI. Fourty five patients were enrolled, 61 ± 12 yrs
old, 33(73%) male. CMR performed pre PCI failed to show LGE
in the area of the target vessel. TnI were not elevated at baseline.
New LGE areas in the 2nd CMR scan were classified in distal
(>10 mm downstream from the stent) or adjacent (close to the
stent). Troponin I was assessed at baseline and at 12 and 24
hours after PCI.
Results: In 35 out of 45 pts, baseline levels of HS-CRP and
neopterin were measured.Troponin I elevation occurred in 26
(58%) patients, 0.56 ng/ml (0.26–1.23). New areas of LGE were
detected in 15/45 (33%) patients, 0.83 grams (0.32–1.3), all with
troponin rise after PCI. In 7 out of 15 (47%) patients new LGE
areas were distal to the stent, in 8 (53%) patients adjacent.
Grams of myocardial damage correlated with troponin levels after
PCI, r = 0.64, p <0.001, in the overall population, although there
was no linear relationship. Patients with new distal LGE showed
a trend toward higher levels of baseline CRP compared to the
remaining patients [7.4 mg/L (2.5–62.9) vs 2.5 mg/L (0.9–6.3),
p = 0.08]. HS-CRP was a weak predictor of new distal LGE (odds
ratio 1.03, 95% confidence interval (0.99–1.06, p = 0.07)). There
was no significant difference in the neopterin levels between
patients with or without new distal LGE [7.1 nmol/L (6.1–8.3)
vs 6.1 nmol/L (4.4–9.0), p = 0.39].
Conclusions: Patients who develop myocardial damage due to
distal embolization show a trend toward higher baseline CRP
levels. This suggests that increased systemic inflammation may
be a marker of higher friability of coronary plaques and/or of
enhanced inflammatory response of myocardium to embolizing
particles, responsible for subsequent myocardial damage.
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Impact of a nationwide public awareness campaign on delay,
symptoms at admission and outcome in patients with acute
coronary syndrome
H. Rickli, N. Duvoisin, D. Radovanovic, P. Ammann, O. Bertel,
G.B. Pedrazzini, P. Urban, P. Erne for AMIS Investigators
and for Swiss Heart Foundation
Background: Time between symptom onset and starting
treatment has the greatest impact on outcome in patients with
acute coronary syndrome (ACS).
Aim: To assess the influence of a nationwide public campaign
“HELP”, an awareness and sensitizing campaign to educate the
general population to recognise early symptoms of AMI and to
react rapidly and correctly in these emergency situations, on
delay and outcome in patients treated with ACS.
Methods: All ACS patients documented in the AMIS Plus registry
within two public campaign periods (CP) over 8 weeks in 2007
through TV spots, press information, brochures, flyers and
promotions targeting Switzerland (“HELP” campaign supported by
the Swiss Heart Foundation) were included and compared to four
reference periods (RP) in 2005 und 2006.
Results: Overall delay between onset of symptoms and hospital
admission in 852 ACS patients (66.7yrs, 72% males) during CP
compared to 1805 ACS patients (66.8 yrs, 72% males) during RP
did not decrease significantly (180 min (IQR90, 540) vs. 194 min
(IQR102, 585) p = 0.167). However, there was a trend towards
earlier admission during CP in males (165 min (IQR 80, 570) vs.
190 (IQR 100, 539), p = 0.078) as compared to females (230 min
(IQR120, 540) vs. 208 min (IQR 113, 707) p = 0.894). After
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exclusion of the outliers the campaign had a significant impact on
delay in male patients (p = 0.034). Awareness of chest pain at
admission increased during the CP as compared to the RP (87%
vs.81%, p = 0.001). However, hospital mortality did not change
(6.0% vs. 6.5) (p = 0.665).
Conclusions: A nationwide public awareness campaign did not
effectively shorten the overall median prehospital delay in ACS
patients, even if there was a trend towards a shorter delay in
males. Although the patients’ awareness of cardiac symptoms
could be improved during CP, hospital mortality remained
unchanged. Further CPs are needed to shorten admission delay
in ACS, and special focus should be on female patients.
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Der plötzliche Herztod bei Patienten mit stummer Ischämie
nach einem Myokardinfarkt: Resultate der Swiss
Interventional Study on Silent Ischaemia type II
A.W. Schoenenberger, R. Kobza, P. Jamshidi, M. Zuber, A.E. Stuck,
M. Pfisterer, P. Erne (Bern, Luzern, Basel, CH)
Einleitung: Die Häufigkeit des plötzlichen Herztods und die
Faktoren, die diesen begünstigen, sind bei Patienten mit stummer
Ischämie nach einem Myokardinfarkt nicht bekannt. Diese Studie
versucht, die offenen Fragen zu beantworten.
Methode: In der Swiss Interventional Study on Silent Ischemia
Type II (SWISSI II) wurden 201 Patienten mit stummer Ischämie
nach einem Myokardinfarkt randomisiert mit einer perkutanen
koronaren Intervention (PCI) oder mit einer anti-ischämischen
Pharmakotherapie behandelt. Der Endpunkt der vorliegenden
Analyse war der plötzliche Herztod. Multivariable Regressionsmodelle wurden verwendet, um mögliche Assoziationen zwischen
Anfangs- oder Verlaufsmesswerten und dem plötzlichen Herztod
aufzuzeigen.
Ergebnis: Während einer durchschnittlichen Beobachtungszeit
von 10,3 ± 2,5 Jahren ereigneten sich 12 plötzliche Herztode,
was einer durchschnittlichen jährlichen Ereignisrate von 0,6%
entspricht. In der multivariablen Regressionsanalyse war die
Abnahme der linksventrikulären Auswurfsfraktion (LVEF) während
der Verlaufsbeobachtung der einzige unabhängige Prädiktor des
plötzlichen Herztods (P = 0,014) neben dem Alter des Patienten.
Die LVEF bei Studienbeginn war kein unabhängiger Prädiktor.
Die Abnahme der LVEF war grösser bei Patienten unter antiischämischer Pharmakotherapie verglichen mit denjenigen
Patienten, die eine PCI erhielten (P <0,001). Die Abnahme der
LVEF war auch grösser bei Patienten mit residueller Myokardischämie oder erneuten Myokardinfarkten verglichen mit
Patienten ohne diese Befunde (P = 0,029 und P <0,001). Im
Vergleich zur anti-ischämischen Pharmakotherapie reduzierte
eine PCI die Häufigkeit von residueller Myokardischämie
(P <0,001) und erneuten Myokardinfarkten (P = 0,001) während
der Verlaufsbeobachtung.
Schlussfolgerung: Patienten mit stummer Ischämie nach einem
Myokardinfarkt haben ein erhöhtes Risiko für einen plötzlichen
Herztod. Die Ergebnisse weisen darauf hin, dass eine PCI bei
Patienten mit stummer Myokardischämie das Auftreten späterer
Myokardischämien verhindert, zur Erhaltung der LVEF beiträgt,
und damit auch das Risiko des plötzlichen Herztods senkt.
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Red cell distribution width is an independent indicator of
outcome in elderly patients with coronary artery disease
O. Pfister, S. Muzzarelli, L. Grize, M. Pfisterer (Basel, CH)
Background: Red cell distribution width (RDW) is a numerical
measure of anisocytosis in erythrocytes that is routinely reported
on blood counts. Higher levels of RDW may be associated with
adverse outcomes in patients with coronary artery disease (CAD).
Because RDW increases with age, the prognostic value of RDW
in elderly patients with CAD is unknown. We determined the
association between RDW and the risk of all-cause mortality and
adverse cardiovascular outcomes in elderly CAD patients (aged
75 years or older).
Methods: We performed a post hoc analysis of the TIME study.
Baseline RDW was measured in 148 patients aged 75 years or
older with chronic angina who were randomized to either an
invasive or medical treatment strategy and followed for a median
of 4 years. RDW threshold was set at 13.4% according to the
previously published mean for CAD patients <75 years of age.
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Cox proportional hazard models were used to examine the
association of RDW values >13.4%, respectively below or equal
13.4% with adverse clinical outcomes.
Results: At baseline, 80 patients (54%) had RDW values >13.4%
(RDW-high), compared to 68 patients (46%) with RDW below or
equal 13.4% (RDW-low). There were no significant differences in
baseline characteristics regarding age, hypertension, diabetes,
smoking status, hypercholesterinemia or history of previous
myocardial infarction (MI) between groups. After 4 years of follow
up 83.8% of RDW-low patients and 67.7% of RDW-high patients
were alive (p <0.01) [figure]. RDW-low patients exhibited
significantly less cardiac death and major adverse clinical events
(MACE) compared to RDW-high patients (11.8% versus 28.8% for
cardiac death, p <0.02; 61.8% versus 80% for MACE, p <0.02)
with negative predictive values of 0.88 for cardiac death and 0.92
for myocardial infarction. After adjusting for age, sex, anemia and
renal function RDW >13.4% remained an independent indicator
of death (adjusted hazard ratio: 1.94) and MACE (adjusted hazard
ratio: 1.48).
Conclusion: We found an independent increase in
cardiovascular risk and all cause death in elderly CAD patients
with RDW >13.4%. Given the wide availability of RDW as part of
the regular blood count, inclusion of RDW in the general risk
assessment of elderly CAD patients might be an alternative to
novel, expensive markers of cardiovascular risk.
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Beating heart coronary surgery in the elderly:
twelve years of experience in a single centre
E. Ferrari, P.Tozzi, S. Bommeli, M. van Steenberghe, C. Sulzer,
F. Stumpe, M. Hurni, L.K. von Segesser (Lausanne, CH)
Background: The beating heart coronary surgery (OPCAB),
with or without cardiopulmonary bypass, is a common and widely
used technique for the treatment of severe coronary artery
diseases. Use of beating heart coronary surgery is often indicated
for high-risk patients, as previously reported, and we investigated
our surgical database looking at patients, aged seventy or more,
who underwent OPCAB surgery during the last twelve years.
Methods: From 1997 to 2008, 557 patients were operated for
coronary artery disease on the beating heart in our cardiovascular surgery department. 456 (81.8%) were off-pump beating
heart procedures, 71 (12.7%) were MIDCAB and 30 (5.5%) were
on-pump beating heart procedures. The mean age was 64.5 ±
10.6, 38.8% of them carryied a previous myocardial infarction and
18 (3.2%) were redo cases. Thirty-nine patients (7%) were
emergency cases and 29.8% underwent previous coronary
thrombolysis, PTCA and/or stenting. 210 patients over 557
(37.7%) were 70 years-old or older. The mean age was 75 ± 3.6
years old (range: 70 – 88 yo) and 13 (6.2%) were urgency.
Results: The 557 patients operated on the beating heart received
a mean of 1.73 ± 0.84 graft/patient and the 95.7% received at
least one mammary artery. The 30 days mortality for the entire
group was 2.5% (14 patients). Nine died for cardiac reasons,
4 for MOF and 1 for fatal neurological event. The postoperative
myocardial infarction rate was 1.9% and 1% had a sternal
infection. In the elderly group (210 patients), they received a
mean of 1.78 ± 0.86 graft/patient and the hospital mortality rate
was 3.3% (7 patients). Reasons were cardiac (5 times) and MOF
(2 times).
Conclusion: Off-pump coronary surgery is a valid alternative for
patients carrying a severe coronary disease. In particular, the
OPCAB surgery in the elderly seems to be a good option for
patients with severe co-morbidities due to the age. Avoiding the
cardiopulmonary bypass and the aortic cross-clamping remains
an important factor to prevent and reduce the impact of
neurological events and postoperative complications.
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Close connection of improvement of left ventricular function
by cardiac resynchronisation therapy (CRT) and incidence
of arrhythmias in ICD patients (CRT-D)
B. Schaer, D.Theuns, M. Di Valentino, O. Soliman, L. Jordaens,
C. Sticherling, S. Osswald (Basel, CH; Rotterdam, NL)
Background: CRT-D has not only been shown to improve
symptoms and to prevent sudden death in heart failure patients,
but also to increase left ventricular ejection fraction (LVEF) in
many patients. In those patients who exhibit a sustained
improvement of LVEF above the cut-off value of 35% (indication
for primary prophylactic ICD use) and come for device
replacement due to battery depletion, downgrading to a CRTpacemaker could be an option, as their risk of arrhythmia might
have decreased.
Methods and results: We analyzed data from two prospective
registries of 270 patients in whom a follow-up time of >12 months
and follow-up echocardiography >8 months after implantation was
required. Our discriminator was an improvement of LVEF to
>35%. Age of patients was 61 ± 10 years, LVEF 22 ± 5%, 48%
had ischemic cardiopathy, secondary prevention was present in
25%. During mean follow-up of 40 months, 35% experienced
appropriate ICD-interventions. Echocardiography, performed
mean 20 months after implantation, showed an improved LVEF
from 21.9% (SD 5.4%) to 30.1% (SD 9.8%). An improvement of
>10% was seen in 36%, an improvement to >35% in 21% of
patients. Independent of cardiomyopathy, those who improved to

>35% had less ICD interventions than those who did not
(38% vs. 23%; p value 0.03). In primary prevention, patients with
improvement of LVEF to >35% had less ICD-interventions (8%
vs. 30%, p value 0.002). Blanking the first 12 months, only 1/47
patients received his first ICD-intervention after this period,
compared to 33/154 without improvement (p value 0.001). The
same does not apply to secondary prevention (82% vs. 59%
p value 0.2). See figure for more details.
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Conclusions: In patients whose EF improved to >35%, never
experienced ICD interventions and had a primary prevention
indication, downgrading from a CRT-defibrillator to a CRTpacemaker might be reasonable at the time of battery depletion,
considering their low risk of life-threatening arrhythmias during
follow-up.
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Changes in ventricular function with right ventricular septal
pacing compared to apical pacing: a prospective randomised
trial
H. Burri, H. Sunthorn, G. Domenichini, C. Stettler, D. Shah
(Genève, CH)
Backgound: It has been reported that pacing from the right
ventricular apex adversely affects ventricular function. An
alternative pacing site is the right ventricular septum, but few
data exist to determine whether this is superior to apical pacing.
Methods: Consecutive patients scheduled for a pacemaker in
whom >50% ventricular pacing was expected, were randomized
to be implanted with a right ventricular lead either at the apex or
in a mid-septal position. Radionuclide ventriculography was
performed at baseline and after >1 year follow-up to measure
right- and left ventricular ejection fraction (RVEF and LVEF).
Results: A total of 58 patients (45 males, age 77 ± 7 years) were
randomized. Of these, 10 died before follow-up (4/29 from the
septal group, 6/29 from the apical group, P = 0.73), and 5 patients
dropped out. Thus 43 patients completed follow-up after
16 ± 4months of pacing. Patients in the septal group showed
a significant reduction in LVEF (–7±11% in absolute terms
P = 0.008), whereas those in the apical group did not (1 ± 6%,
P = 0.38). There were no significant changes in RVEF at follow-up
in both groups.
Conclusions: Pacing from the right ventricular septum shows no
advantage compared to traditional apical pacing in terms of left
ventricular systolic function, and is possibly more harmful.

63

Performance of a novel single-lead VDD-ICD system
compared with a DDD-ICD system in ICD recipients without
antibradycardia pacing indication
C. Sticherling, M. Niehaus, M. Zabel for the ADRIA investigators
Background: Supraventricular tachyarrhythmias (SVT) are the
main reason for inappropriate ICD-therapies. Diagnosis of the
underlying arrhythmia can be facilitated by the availability of an
atrial electrogram (AEGM). Therefore, many patients (pts) receive
an atrial lead even in the absence of an antibradycardia pacing
indication. The additional use of an atrial lead is associated with a
higher perioperative complication rate. A novel VDD-ICD system,
combining a single-coil VDD-ICD lead and a special atrial input
stage, which progressively increases the atrial gain up to four
times, allows the recording of an AEGM with one lead. We
compared the overall performance and the system related
complications of the single-lead VDD-ICD with a dual-lead
DDD-ICD.
Methods: 254 pts (87% male, age 62 + 11 yrs,) without
antibradycardia pacing indication were randomized to receive
either a VDD-ICD System (Biotronik Belos/Lexos A+; n = 126) or
a DDD-ICD System (Biotronik Belos/Lexos/Lumos DR; n = 128).
38% had a history of ventricular tachycardia (VT) or fibrillation
(VF) and 18% of SVT. The pacemaker was programmed to VVI
40 bpm, a VT1 monitor zone to 130 bpm, and the VT and VFzones individually. Implantation details, the need for ICD system
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revisions, and atrial and ventricular sensing were documented.
Results: 217 pts (85%) completed the 12 month follow-up.
Thirteen pts died during follow-up. 12 pts in the DDD-(atrial lead
revision:5, ventricular lead revision:4, failure to defibrillate:1,
pneumothorax:1, ventricular lead perforation:1) and 10 pts in the
VDD-group (ventricular lead revision:8, failure to defibrillate:1,
pneumothorax:1) required surgical revisions.P-wave sensing was
3.18 + 0.64 mV in the DDD- and 3.46 + 0.83 mV in the VDDgroup (p = ns). R-wave sensing did not differ (DDD: 11.6 + 2.8 mV
vs. VDD: 11.3 + 2.5 mV), but the ventricular pacing threshold was
higher in the VDD group (VDD: 1.17 + 0.93 mV/0.5 ms vs.
DDD:0.84 + 0.57 mV; p <0.001). Appropriate ICD detection for VT
or VF occurred in 52 pts (325 episodes)in the VDD- and 57 pts
(263 episodes) in the DDD-group. A total of 1566 SVT episodes
occured in 67 pts in the VDD- and 1051 episodes in 60 pts in the
DDD-group.
Conclusion: Implantation of a VDD single-lead ICD is safe,
feasible and not inferior in detecting ventricular tachyarrhythmias
when compared to a DDD-system in ICD recipients without
indication for antibradycardia pacing. It provides a safe alternative
to obtain AEGMs without implanting an atrial lead.
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Use of implantable cardioverter defibrillators in patients with
left ventricular assist devices
M. Kühne, F. Pelosi, F. Pagani, F. Morady (Basel, CH;
Ann Arbor, USA)
Background: More patients with a previously implanted
cardioverter-defibrillator (ICD) are receiving left ventricular assist
devices (LVADs) for the treatment of advanced heart failure. Little
is known about the outcome of patients who have both ICDs and
LVADs and about interactions when both devices are in use at the
same time.
Methods: All patients who received an LVAD were included in the
study if they had a previously implanted ICD or received an ICD
after LVAD placement. Patients were excluded if the ICD was
permanently turned off at LVAD implant. Outcome variables
including interactions between the two devices were determined.
Results: The population studied consisted of 76 patients (age 52
± 12 years, LVEF 0.13 ± 0.05, 88% male) with simultaneous ICD
and LVAD therapy. Median follow-up (time with both devices) was
157 days. All patients had class IV heart failure, 46 (61%) had
nonischemic cardiomyopathy. LVADs with pulsatile and
continuous flow pumps were used in 53 (70%) and 23 patients
(30%), respectively. Twelve of 76 patients (16%) received a total
of 54 ICD therapies during follow-up. Appropriate ICD therapies
occurred in 9/76 patients (12%). Three patients (4%) received
inappropriate ICD therapies due to atrial fibrillation. 80% of ICD
therapies were appropriate therapies for ventricular tachycardia
or fibrillation. There was no significant difference in the number of
ICD therapies between the two types of LVADs (p = 0.35). Fiftyfive patients (72%) received a heart transplant 173±170 days after
LVAD implant. Twelve patients (16%) died during simultaneous
ICD and LVAD therapy. In these patients, circulation could be
maintained, and the LVAD was turned off due to medical reasons
unrelated to pump failure, ventricular fibrillation or a mechanical
problem. Interactions between LVAD and ICD occurred in two
patients (2.7%) with continuous flow pumps. In both cases,
complete telemetry failure occurred (after LVAD implantation) with
two different models of ICDs manufactured by St. Jude Medical
(St. Jude Medical Corporation, Sunnyvale, CA, USA) and
ultimately resulted in a generator replacement using an ICD from
a different manufacturer. No ICD therapies occurred due to
device-related interactions.
Conclusion: Relevant interactions are rare when LVADs and
ICDs are in use simultaneously. The presented data suggest that
the use of both devices at the same time is safe.
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Ten millions francs up in smoke – Could this have been
prevented?
B. Schaer, D.Theuns, C. Sticherling, M. Kühne, S. Osswald (Basel,
CH; Rotterdam, NL)
Background: The implantable cardioverter/defibrillator (ICD) is
effective in preventing sudden cardiac death, both in primary and
secondary prevention. However, devices are costly and last for
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4–6 years until battery depletion. Only about 50% of patients
receive ICD therapy during long-term follow-up. Aim of the study
was to identify baseline characteristics that could help to identify
patients who might never receive appropriate ICD therapy.
Methods: Out of our prospective ICD register encompassing
700 patients, we identified all patients with a follow-up of more
than 5 years. Cost of an ICD was estimated at 50000 CHF.
Baseline factors included were: age (<60/>60), underlying
cardiopathy (ischemic; dilated; other), ejection fraction (<30;
30–50; >50%), prevention mode (primary/secondary), results of
electrophysiology studies (inducible; non-inducible; none) and
cardiovascular drug therapy. Uni- and multivariate analyses were
performed to identify predictors of appropriate ICD-therapy.
Results: We identified 244 patients, 87% male, age 58 ± 12 years,
ejection fraction 37 ± 15%, follow-up duration 94 ± 26 months, in
whom a total of 521 devices were implanted. 111 patients (45%)
never received any appropriate ICD therapy (182 devices; 111
with 1, 60 with 2, 9 with 3 and 2 with 4 implanted devices, totaling
up to almost 10 Mio CHF). 40% of patients who received ICD
therapy had VF therapy as their first ICD therapy. Results of uniand multivariate analyses are shown in the table.
Conclusions: In multivariate analysis, the only predictive
baseline factor for subsequent appropriate ICD therapy was
inducibility of tachyarrhythmia. Given the considerable amount of
money spent on patients who never receive ICD therapy, studies
to better identify these patients are urgently needed. Until then, in
every patient the indication to replace an ICD that has never been
used should be reevaluated at the time of battery depletion.
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Implantable cardioverter defibrillators in the elderly:
chances and risks
B. Schaer, W. Anne, L. Jordaens, D.Theuns, C. Sticherling,
S. Osswald (Basel, CH; Rotterdam, NL)
Background: The Implantable cardioverter defibrillator (ICD) is
effective in preventing sudden cardiac death. However, elderly
patients have been underrepresented in major clinical trials. The
role of ICDs in this subgroup is still ill defined and controversial,
due to more competing risks and supposedly lower expected life
span. Of note, mean life expectancy of a Swiss male aged 75 is
another ten years.
Methods: Data stem from the two corresponding, prospectively
managed ICD. We analyzed baseline characteristics and survival
data of all ICD-patients who were >75 years old at the time of
device implantation. All patients could be followed regarding
survival status until November 2008. Kaplan-Meier survival
analysis was performed. Using the score proposed recently by
Goldenberg et al., mortality in the population was assessed
according to the amount of competing risks. This score contains
4 clinical risk factors (QRS duration >120 ms, NYHA class >II,
renal failure and atrial fibrillation).
Results: A total of 180 patients were implanted between February
1999 and July 2008. Age was 77 ± 2 years (range 75–85), 48
patients were ≥80 years old, 86% were male, and 82% had
coronary artery disease. ICDs implanted were VVI in 40%, DDD
in 34% and CRT in 26%. Follow-up time was 2.3 ± 1.8 years.
114 patients were implanted for secondary prevention of sudden
cardiac death. Age was not statistically different between groups.
Survival rates after 1, 2, 3 and 4 years were 87%, 82%, 75% and
57%, respectively. Survival was similar between primary and
secondary prevention groups. Adequate ICD therapy has been
delivered in 41% of the patients during follow-up. 35% and 44%
of the patients received appropriate ICD therapy (ATP or shock)
during the first and second year after implantation, respectively.
One-year survival decreased from 93% in patients without any of
the above-mentioned risk factors to 65% in those patients with 3
or more factors. Patients with 3 or 4 risk factors received as many
ICD therapies as patients with less risk factors (<3 clinical risk
factors 39%, >3 clinical risk factors 48%, p = 0.37).
Conclusions: ICD patients older than 75 years still have a
favorable survival, independent of prevention indication and
benefit also from ICD therapy. Implantation of an ICD should thus
not wrongfully be withheld from them solely on the basis of age.
However, competing risks must be taken into account.
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Incidence and predictors of atrioventricular conduction
impairment and need for permanent pacemaker after
transcatheter aortic valve implantation
L. Roten, S. Windecker, G. Hellige, H.Tanner,T. Suter,T.P. Carrel,
B. Eberle, B. Meier, E. Delacrétaz, P. Wenaweser (Bern, CH)
Introduction: Transcatheter aortic valve implantation (TAVI) has
emerged as valuable treatment alternative to conventional aortic
valve replacement in selected patients. Atrioventricular (AV)
conduction impairment has been reported after TAVI.
Methods: We assessed AV conduction impairment (new
complete AV block or left bundle branch block) and the need for a
permanent pacemaker in consecutive patients undergoing TAVI at
our institution, using the two CE-approved devices, the CoreValve
Revalving system (CRS) and the Edwards Sapien Valve (ESV).

Results: Between August 2007 and December 2008, 67 patients
without pre-existing permanent pacemaker underwent successful
TAVI (41 with CRS and 26 with ESV). Of these patients, 31 (47%)
required a pacemaker after the intervention or developed a new
left bundle branch block, 27 (66%) in the CRS group, and 4 (16%)
in the ESV group (p <0.001). A permanent pacemaker was
implanted in 23 patients (34%), 20 (49%) in the CRS group, and
3 (12%) in the ESV group (p = 0.002). Complete AV block was the
reason for pacemaker implantation in 14 patients (21%), 11 (27%)
in the CRS group, and 3 (12%) in the ESV group (p = 0.134). The
reason for pacemaker implantation in the remaining 9 patients
(all CRS group) was progressive AV conduction impairment in 8,
and new left bundle branch block with increasing QRS width in
1. Univariate predictors for the need of permanent pacemaker
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implantation were pre-existing right bundle branch block, and
large valve and balloon size indexed for body surface area,
whereas pre-existing left bundle branch block was not a predictor
(see table 1, all measurements before intervention). In a
multivariate analysis, only pre-existing right bundle branch block
remained a significant, independent predictor for the need of
permanent pacemaker implantation (p=0.001, OR 56.4, CI 5.0640.3).
Conclusions: TAVI is associated with AV conduction impairment
and the need of permanent pacemaker implantation in more than
one third of patients. Pre-existing right bundle branch block is the
only independent predictor.
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of 1.6 ± 0.6. There was no significant difference in overall mortality
between the first 30 patients and all subsequent patients; more
recently treated patients had a trend towards a lower incidence of
major adverse cerebro-cardiovascular events (MACCE) (P = 0.08)
as well as a significantly shorter procedure time (134 ± 38 min
vs. 95 ± 46 min, p = 0.001). Data of procedure and short-term
outcome is provided in table 1; 6 month follow-up data will be
available at the time of the meeting.
Conclusion: This early experience of transcatheter aortic valve
implantation demonstrates a high procedural success rate with
excellent hemodynamic results and favorable 30 day outcome.
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Procedural and long-term outcome of elderly patients with
severe aortic stenosis undergoing transfemoral aortic valve
implantation
P. Wenaweser,T. Pilgrim, G. Hellige, B. Eberle, C. Zobrist,T.P. Carrel,
B. Meier, S. Windecker (Bern, CH)
Background: Transfemoral Aortic Valve Implantation (AVI) has
emerged as an alternative treatment option for severe,
symptomatic aortic valvular stenosis in selected high-risk patients.
We assessed procedural and long-term outcome of patients
undergoing transfemoral AVI at our institution.
Methods and results: A total of 61 elderly patients (mean age:
84 ± 5 years, 54% female) presenting with symptomatic (mean
NYHA class: 2.7 ± 1.0), severe (aortic valve area: 0.6 ± 0.2 cm2)
aortic stenosis at high risk for surgical valve replacement (logistic
EuroScore: 25 ± 15%, STS Score: 7 ± 5) underwent transfemoral
AVI using either the CoreValve Revalvingä System (N = 51) or the
Edwards SAPIENä valve (N = 10) between August 2007 and
December 2008. Valve implantation was performed under local
anesthesia in combination with a mild systemic sedative/
analgesic treatment in 70% and under general anesthesia in 30%
of patients. A pure percutaneous intervention using a closure
device (Prostar®) was performed in 87% of patients, whereas a
surgical cutdown was used in 13% of patients. Total procedure
and fluoroscopy time amounted to 115 ± 46 min and 21 ± 9 min,
respectively, and total amount of contrast used was 283 ± 96 ml.
Successful device implantation was achieved in 97% of patients
with two periprocedural deaths and one periprocedural
myocardial infarction. Mean aortic valve gradient decreased from
50 ± 17 mm Hg before to 9 ± 4 mm Hg (p <0.001) immediately
after TAVI. Post-procedural aortic regurgitation was a mean grade

Screening and selection of therapy in high-risk patients
with symptomatic severe aortic valve stenosis
G. Hellige, P. Wenaweser,T. Pilgrim, N. Roth, A. Kadner, B. Eberle,
C. Zobrist, S. Jakob,T.P. Carrel, B. Meier, S. Windecker (Bern, CH)
Background: Symptomatic, severe aortic valve stenosis affects
approximately 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. Transcatheter aortic valve implantation (TAVI) offers a less
invasive therapeutic alternative. The present study describes the
screening procedure and selection of therapy in high-risk patients
with severe aortic valve stenosis.
Methods and results: During an 18 months period, 156 high-risk
patients with severe aortic stenosis (mean logistic EuroScore =
22.8%) underwent screening by systematic investigation with
transthoracic/transesophageal echocardiography, left/ right heart
catheterization, angiography of the aorta including iliofemoral
vessels, and computed tomography of the aorta and peripheral
arteries. Following this assessment, patients were allocated to
medical treatment, surgical AVR, or TAVI (transfemoral or
transapical) based on an interdisciplinary decision. Forty-two
patients were treated medically due to a prohibitively high periinterventional risk (17 patients, 42%), due to anatomical/technical
reasons (6 patients, 15%), or patient refusal (18 patients, 43%).
Surgical AVR was recommended in 38 patients, whereas 76
patients were assigned to transfemoral (N = 61) and transapical
(N = 15) AVR using the CoreValve Revalving system in 51
patients, and the Edwards Sapien valve in 25 patients. Baseline
characteristics according to assigned treatment are summarized
in the table. At 30 days, rates of major cerebrocardiovascular
events were 19.0%, 18.8%, and 11.8% for medical treatment,
surgical AVR and TAVI, respectively (P = 0.09)
Conclusions: Approximately 50% of high-risk patients for
surgical AVR underwent TAVI, whereas the remaining patients
were treated conservatively or underwent surgical AVR. Shortterm outcome of patients undergoing surgical AVR or TAVI was
favourable compared with patients treated medically. Careful
screening by an interdisciplinary team identifies the optimal
treatment strategy in this complex patient cohort, and may offer
a therapeutic option to previously untreated patients.
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Prognosis and long-term outcome of elderly patients
with severe aortic stenosis
T. Pilgrim, P. Wenaweser, G. Hellige, A. Kadner, B. Eberle, C. Zobrist,
T.P. Carrel, B. Meier, S. Windecker (Bern, CH)
Background: Surgical aortic valve replacement (AVR) is the gold
standard in the treatment of symptomatic, severe aortic stenosis.
Up to one third of patients with severe aortic stenosis do not
undergo AVR due to advanced age, high peri-operative risk, or
patient refusal and are treated medically. Transcatheter Aortic
Valve Implantation (TAVI) represents an alternative treatment to
surgical AVR and medical treatment in this patient population.
However, little is known regarding prognosis following either of
these treatment strategies.
Methods and results: Between July 2007 and December 2008,
156 high-risk patients (EuroScore 22.8 ± 14.3%) underwent
evaluation for aortic valve replacement. A total of 42 patients were
assigned medical treatment, 38 patients surgical AVR, and
76 patients TAVI (transfemoral CoreValve: 51 pts, transfemoral
Edwards: 10 pts, transapical Edwards: 15 pts). We prospectively
assessed clinical outcome (death, myocardial infarction, stroke,
and major adverse cerebrocardiovascular events (MACCE))
following medical treatment, surgical AVR, and TAVI at 30 days,
6 months and 1 year. Clinical outcome at 6 months is
summarized in the table below and one year data will be available
at the time of the meeting.
Conclusion: High-risk patients with symptomatic severe aortic
stenosis have a dismal prognosis when treated medically.
Surgical AVR and TAVI show favorable survival and MACCE in
this patient population. Longer term follow-up in larger patient
populations is warranted to evaluate the benefit of these
therapeutic modalities.
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Conclusions: Anatomo-pathological analysis showed a marked
decrease in the inflammatory response over time. The CoreValve
areas in contact with the aortic wall or the cardiac muscle were
well integrated and covered by tissue.
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Micro and macroscopic assessment of the implanted
CoreValve Revalving System™ behaviour over time through
four autopsies
S. Noble, C. Frangos, A. Asgar, R. Ibrahim,T. Leung, R. Bonan
(Genève, CH; Montreal, CAN)
Background: Significant technological improvements have made
trans-catheter aortic valve replacement (tAVR) simpler and safer,
but the behaviour of the implanted valve over time remains
unknown. We report the anatomo-pathological analysis of patients
who died at different time interval post tAVR with the CoreValve
Revalving™ System.
Methods: In our early experience at the Montreal Heart Institute,
21 patients underwent CoreValve implantation between 12/2005
and 02/2007. Ten patients were still alive at one year follow-up.
Among the 11 deaths, four patients had an autopsy with macro
and microscopic analysis. The CoreValves were divided in three
different parts (figure 1): the lower portion of the valve or the
inflow tract (area 1), the valve leaflets (area 2) and the upper part
or the outflow tract (area 3).
Results: The CoreValves were implanted for 3, 13, 104 and 350
days. Only the death at day 3 was procedure related. The others
were related to cardiac failure or sudden death. On macroscopic
evaluation, a thin layer of tissue was seen on the interior surface
of the 2 CoreValves with short period of implantation. Microscopic
evaluation showed fibrin and red blood cells in all areas. In area
3, we could appreciate inflammatory response around the struts
by day 13. The two longer implantated CoreValve had the stent
struts and the origin of the leaflets covered by white tissue
corresponding to neointima layer covered by endothelial cells.
High velocity flow areas or areas not in contact with the aortic
wall were not enveloped by neo-intima (table 1).
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Trans-apical aortic valve replacement:
a clinical preliminary report
E. Ferrari, C. Sulzer, L.K. von Segesser (Lausanne, CH)
Introduction: The transcatheter aortic valve replacement is a
valid option for high-risk patients suffering from severe and
symptomatic aortic valve stenosis. Over the last five years, both
a transfemoral and a transapical approach have been proposed
as alternative options for transcatheter valve implantation.
Nevertheless, the transapical delivery system has become the
method of choice in case of critical peripheral vascular disease.
We describe our clinical experience on transapical beating heart
aortic valve replacement.
Methods: From November 2008, 5 patients suffering from severe
and symptomatic aortic valve stenosis underwent a transapical
beating heart aortic valve replacement. Inclusion criteria were the
dyspnea NYHA class above III and a logistic Euroscore above
20 (as recommended by the guidelines). All patients were
investigated by a 3 dimensional cardiac CT-scan preoperatively
and a trans-oesofageal echocardiogram (TEE) intraoperatively.
All procedures were performed under fluoroscopy, TEE control
and general anesthesia.
Results: All procedures succeeded uneventfully. All patients
received a 23 mm transapical Sapien bio-prosthesis (Edwards
life science, Irvine, USA). The mean age was 86.2 ± 2.63 years
(range: 84–91 years) and the mean log Euroscore was 23 ±
1.7%.The mean aortic surface area was 0.53 cm2/m2 and the
mean left ventricle ejection fraction was 61 ± 7.5%. They all
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carried a peripheral vascular disease and co-morbidities. The
mean procedure lenght was 160 ± 12.2 min and the in-hospital
mortality rate was 0%. There weren’t neurological events and any
para-valvular leakage was detected postoperatively. The
postoperative recovery was satisfactory and uneventful for all
patients but one who developed a pneumonia eight days
postoperatively. The mean intensive care unit stay was 1 day and
the mean hospital stay length was 13±8 days.
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Conclusion: In our preliminary clinical experience, the transapical approach for trans-catheter aortic valve replacement is a
safe procedure providing excellent results in old high-risk patients
suffering from symptomatic aortic valve stenosis and peripheral
vascular disease.

CO M M UNI CATIO N S L I B R E S 6 / F R E I E MI T T E I L U N G E N 6

77

Biolimus-eluting stent with bioabsorbable polymer versus
sirolimus-eluting stent with durable polymer for coronary
revascularisation: one year results of a randomised,
controlled trial
S. Windecker, P. Serruys, S. Wandel, P. Buszman, A. Linke,
T. Ischinger, V. Klauss, F.R. Eberli, R. Corti, W. Wijns, M. Morice,
C. Di Mario, B. Meier, P. Jüni (Bern, CH; Rotterdam, NL; Katowice,
PL; Leipzig, München, D; Zürich, CH; Aalst, B; Paris, F;
London, UK)
Background: The present study compared the safety and
efficacy of a biolimus-eluting stent with bioabsorbable polymer
(BES) against that of a sirolimus-eluting stent with durable
polymer (SES).
Methods: The LEADERS (Limus Eluted from A Durable versus
ERodable Stent Coating) trial, a multi-centre, assessor-blind, noninferiority study randomly assigned 1,707 patients with 2,472
lesions to treatment with either BES or SES. Inclusion criteria
were broad, reflecting routine clinical practice without limitations
regarding lesion length, number of treated lesions or vessels, and
clinical indication. One in four patients was randomly allocated to
angiographic follow-up at 9 months. The primary endpoint was
non-inferiority on the composite of cardiac death, myocardial
infarction (MI), or clinically-indicated target vessel
revascularisation (TVR) at 9 months and has been previously
reported. We present here the one year clinical outcome data.
Findings: BES were non-inferior to sirolimus-eluting stents for
the primary endpoint at 12 months (10.7% versus 12.2%,
P = 0.80). Rates of cardiac death (2.1% versus 2.7%, P = 0.42),
myocardial infarction (5.8% versus 4.6%, P = 0.25), and clinicallyindicated target vessel revascularisation (5.8% versus 7.1%,
P = 0.29) were similar for both stent types. Rates of definite stent
thrombosis amounted to 2.0% for BES and 2.0% for SES at one
year. BES were non-inferior to sirolimus-eluting stents in in-stent
percent diameter stenosis (20.9% versus 23.3%, difference –
2.2%, 95%-CI –6.0 to 1.6, P for non-inferiority = 0.001,
P for superiority = 0.26) at the time of angiographic follow-up.
Interpretation: Compared with SES with durable polymer, BES
with bioabsorbable polymer was non-inferior in safety and efficacy
at one year of follow-up.
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An OCT study of a biodegradable versus durable polymercoated limus-eluting stent
S. Windecker, P. Barlis, E. Regar, P. Serruys, K. Dimoupoulos,
S. Wandel, P. Jüni, C. Di Mario (Bern, CH; London, UK; Rotterdam,
NL)
Background: Delayed and incomplete stent strut
endothelialization is the most likely explanation of late stent
thrombosis after drug-eluting stent (DES) implantation. Optical
coherence tomography (OCT) has 10 times greater resolution
than intravascular ultrasound and thus appears to be a valuable
modality for the assessment of stent strut coverage. The
LEADERS trial was a multicenter randomized comparison of a
biolimus-eluting stent with biodegradable polymer (BES) with a
sirolimus-eluting stent using a durable polymer (SES). This study
sought to evaluate tissue coverage of stents using OCT in a
subgroup of patients.
Methods: Fifty-six consecutive patients underwent OCT during
angiographic follow-up at 9 months. OCT images were acquired
using a non-occlusive technique at a pullback speed of 3 mm/sec.
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Data were analyzed using a Bayesian hierarchical random-effects
model, which accounted for the correlation of lesion characteristics
within patients and implicitly assigned analytical weights to each
lesion depending on the number of struts observed per lesion.
Results: Twenty patients were included in the analysis in the BES
group (29 lesions with 4592 struts) and 26 patients in the SES
group (35 lesions with 6476 struts). A total of 83 struts were
uncovered in the BES group and 407 out of 6476 struts were
uncovered in the SES group (weighted difference -1.4%, 95% CI
–3.7 to 0.0%, p = 0.04). Results were similar after adjustment for
pre-procedure lesion length, reference vessel diameter, number of
implanted study stents and presence of stent overlap. There were
3 lesions in the BES and 15 lesions in the SES group that had
≥5% of all struts uncovered (difference –33.1% 95% CI –61.7
to –10.3%, p <0.01).
Conclusions: Strut coverage at an average follow-up of 9
months appears to be more complete in patients allocated to BES
as compared with SES. The impact of this difference on clinical
outcome and, in particular, on the risk of late stent thrombosis,
has yet to be determined.
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Predictors of early vs. late stent thrombosis after drug
eluting vs. bare metal stent implantation: a protective effect
of high dose statin therapy?
R. Jeger, H.P. Brunner-La Rocca, G. Leibundgut, F. Nietlispach,
M. Handke, C. Kaiser, M. Pfisterer for the BASKET Investigators
Background: Several predictors of stent thrombosis after
implantation of drug-eluting stents (DES) have been identified.
However, no data is available on the differences between early
vs. late stent thrombosis despite the different pathophysiology. In
addition, a direct comparison of predictors of stent thrombosis
after DES vs. bare metal stent (BMS) implantation is lacking.
Methods: Baseline clinical and angiographic parameters and
3-year follow-up data of the Basel Kosten Effektivitäts Trial
(BASKET; 826 patients randomized 2:1 to DES vs. BMS during
percutaneous coronary intervention) were analyzed in univariate
and multivariate models regarding early (defined as occurring on
dual antiplatelet therapy with aspirin and clopidogrel during the
first 6 months after intervention) and late (defined as occurring on
aspirin only after the first 6 months) stent thrombosis (definite,
probable, and possible). Separate analyses were done for DES
and BMS.
Results: Overall, there were 51 (9.0%) vs. 21 (7.5%) stent
thromboses in DES vs. BMS treated patients (p = 0.51).
Multivariate predictors of early stent thrombosis in DES (n = 16)
were the use of glycoprotein IIb/IIIa inhibitors (OR 6.65, 95% CI
1.80–24.57; p = 0.005), type C lesions (OR 5.46, 95% CI 1.73–
17.23; p = 0.004), 3-vessel disease (OR 4.77, 95% CI 1.49–15.26;
p = 0.009), statin dose (OR 0.37 per quintile increase, 95% CI
0.19–0.74; p = 0.005), and intervention in the right coronary artery
(OR 0.14, 95% CI 0.03–0.69; p = 0.016), whereas the only
multivariate predictor of early stent thrombosis in BMS (n = 11)
was age (OR 1.05 per year increase, 95% CI 1.005–1.092; p =
0.029). The only multivariate predictor of late stent thrombosis in
DES (n = 35) was saphenous vein graft intervention (OR 6.74,
95% CI 2.85-15.85; p <0.0001), whereas multivariate predictors of
late stent thrombosis in BMS (n = 10) were saphenous vein graft
intervention (OR 5.23, 95% CI 0.92–29.75; p = 0.062) and age
(OR 1.098 per year increase, 95% CI 1.021–1.18; p = 0.011).
Conclusion: Early stent thrombosis after DES implantation
mainly depends on the complexity of the disease and the
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intervention, with the use of a higher statin dose possibly having
a protective effect against early stent thrombosis. The observation
of a strong dose-dependent protective effect of statins to prevent
early stent thrombosis after DES is new, hypothesis-generating,
and should be evaluated in an adequately powered prospective
randomized trial.
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Impact of stent overlap on angiographic and long-term
clinical outcome in patients undergoing drug-eluting stent
implantation
L. Räber, S. Cook, S. Wandel, P. Wenaweser, M.Togni, R. Vogel,
M. Billinger, C. Seiler, F.R. Eberli,T.F. Lüscher, B. Meier, P. Jüni,
S. Windecker (Bern, Zürich, CH)
Background: Drug-eluting stent (DES) overlap has been
associated with delayed healing and increased inflammation in
experimental studies, but its impact on clinical outcome is not well
established. We therefore compared the angiographic and longterm clinical outcome between patients with and without DES
overlap.
Methods and results: In the SIRTAX trial, 1012 patients
underwent treatment with sirolimus-eluting or paclitaxel-eluting
stents in a randomized controlled trial. A stratified analysis of
angiographic outcome at 8 months, and clinical outcome at
3 years was performed according to the presence or absence
of DES overlap (OL). OL was present in 134 (13%) patients,
whereas 878 patients (87%) had no DES overlap (NOL). The
causes of OL were excessive lesion length (44%), incomplete
lesion coverage (36%), and edge dissections (20%). Major
adverse cardiac events (cardiac death, MI, TLR) were more
common in OL (25.4%) than NOL (15.7%, HR = 1.67, 95% CI
1.14–2.43, P <0.01) patients at 3 years. Both, the risk of TLR
(20.2% vs. 11.3%; HR 1.82; CI 1.19–2.79, P <0.01) as well as the
risk of death or MI (10.0% vs. 17.2%; HR 1.75 CI 1.10–2.78,
P = 0.02) were increased in OL compared with NOL patients.
The results remained robust using a sensitivity analysis adjusted
for pre-procedural lesion length, vessel size, and diabetes.
Angiographic follow-up at 8 months showed increased late loss
(0.17 ± 0.41 vs. 0.33 ± 0.61, P = 0.02) and higher rates of insegment restenosis (15.0% vs. 8.6%, P = 0.07) in OL than NOL
lesions, which was related to the site of OL.
Conclusions: DES overlap occurs in >10% of patients
undergoing PCI in routine clinical practice and is most commonly
related to excessive lesion length. DES overlap is associated with
impaired angiographic and long-term clinical outcome.
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Impact of incomplete stent apposition on long-term clinical
outcome after drug-eluting stent implantation
S. Cook, P. Eshtehardi, S. Wandel, L. Räber, P. Wenaweser, M.Togni,
M. Billinger, R. Vogel, C. Seiler, R. Corti, G. Sütsch, F.R. Eberli,
B. Meier, P. Jüni, S. Windecker (Bern, CH)
Background: Incomplete stent apposition (ISA) is more common
after drug-eluting stent (DES) than bare metal stent (BMS)
implantation. The impact of ISA on clinical outcome after DES
implantation is not well established. The aim of the present study
was to compare long-term clinical outcome in patients with and
without ISA as assessed by intravascular ultrasound (IVUS)
8 months after implantation of sirolimus-eluting stents (SES)
or paclitaxel-eluting stents (PES).
Methods and results: A total of 196 patients included into the
SIRTAX trial underwent IVUS at the time of follow-up angiography
8 months after implantation of DES (SES: 92 patients, PES:
104 patients) and were prospectively followed for 3 years. IVUS
imaging was performed using motorized pullback (0.5 mm/s) and
images were analyzed offline by blinded outcome assessors.
ISA was defined as one or more stent struts separated from the
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vessel wall with evidence of blood speckles behind the strut.
ISA was present in 37 patients (19%) at 8 months and was more
prevalent in SES than PES treated patients (28.3% vs. 10.6%,
p = 0.001). Baseline clinical, angiographic and procedural
characteristics were similar for both ISA and non-ISA groups
except for stent type (>SES in the ISA group), and stent length
(22.1 ± 11.6 mm vs. 18.0 ± 8.7 mm, p = 0.01) respectively. At 3
years of follow-up, there were no significant differences regarding
overall mortality, cardiac death, myocardial infarction (MI), or
repeat revascularization. Very late definite stent thrombosis was
encountered in 3 patients (8.1%) with ISA and no patient without
ISA (0%, p <0.001).
Conclusion: ISA as assessed by IVUS 8 months after DES
implantation was more prevalent in SES than PES, and showed
similar clinical outcome at 3 years of follow-up in ISA and non-ISA
patients. Very late definite stent thrombosis was observed only in
patients with ISA, suggesting a potential role of vascular
remodeling in the pathogenesis of this adverse event
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Paclitaxel-eluting biodegradable coronary bypass grafts:
a step towards reduction of neointima formation
B.H. Walpoth, F. Innocente, D. Mandracchia, E. Pektok, B. Nottelet,
J.-C.Tille, S. de Valence, A. Kalangos, R. Gurny, M. Moeller
(Genève, Lausanne, CH)
Introduction: Small-calibre vascular prostheses (<6 mm) are
unsatisfactory for their in vivo performance, especially for CABG.
Reasons for failure are early thrombosis and late intimal
hyperplasia. To overcome this we prepared biodegradable smallcalibre vascular prostheses using electrospun polycaprolactone
(PCL) nanofibres with slow releasing paclitaxel (PTX), an antiproliferative drug.
Methods: PCL solutions containing PTX (0–1% wt/wt) were used
to prepare non-wovennanofibre-based 2-mm ID prostheses.
Mechanical, morphological properties and drug loading,
distribution and release were studied in vitro. Infrarenal abdominal
aortic replacement was carried out with non-drug-loaded and
drug-loaded prostheses in 18 rats and followed up to 6 months.
Patency, stenosis, tissue reaction and drug effect on
endothelialisation, vascular remodelling and neointima formation
(morphometry) were studied in vivo.
Results: In vitro: prostheses showed controlled morphology
mimicking extra-cellular matrix (fibre diameter 500–2000 nm) with
mechanical properties similar to those of native vessels (tensile
stress >1.4 MPa, tensile strain >100%). PTX loaded grafts with
suitable mechanical properties were obtained by a factorial
design approach, and incorporated PTX was released in a
controlled manner over 1 month. In vivo: angiography showed
100% patency, no stenosis, no aneurysmal dilatation and there
were no differences among the two groups. Major morphologic
differences were found between the non-drug-loaded and
drugloaded prostheses. Endothelial coverage and cell ingrowth
were significantly reduced at 3 weeks and delayed at 12 and 24
weeks in the PTX Group, but as envisioned, neointima formation
was significantly reduced in the drug-loaded grafts at 12 weeks,
and delayed at 6 months.
Conclusions: Degradable, electrospun, nanofibre,
polycaprolactone prostheses are promising since, in vitro they
maintain their mechanical properties (regardless of PTX loading),
and in vivo show good patency, re-endothelialize and remodel
with autologous cells. PTX loading delays endothelialisation and
cellular ingrowth. Conversely, it reduces neointima formation until
the end-point of our study (6 months) and thus may be an
interesting option for coronary bypass grafts. However, long-term
follow-up studies are needed to confirm the usefulness of antiproliferative drug-release in biodegradable scaffolds for
cardiovascular clinical applications.
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Neonatal pulse oximetry screening for congenital heart
defects in Switzerland: there is still room for improvement
B. Külling, R. Arlettaz Mieth, U. Bauersfeld, C. Balmer (Zürich, CH)
Introduction: Congenital heart defects (CHD) are among the
most frequent congenital malformations. Early diagnosis is crucial
because patients may deteriorate rapidly. A careful clinical
examination on the first day of life will identify most but not all
patients with CHD. To further improve the detection rate, the
Swiss Society of Neonatology and the Swiss Society of Paediatric
Cardiology recommended the pulse oximetry screening in 2005
as follows: Newborns in whom postductal transcutaneous
saturation is below 90% or persists for several hours below 95%
need to undergo an echocardiogram to rule out CHD. The aim of
this study was to obtain a feedback of all Swiss birthplaces
concerning their attitude to and experience with the screening.
Methods: A questionnaire about the adopted in-house policy of
pulse oximetry screening was sent to all Swiss birthplaces in
summer 2008. Collected data was analysed using descriptive
statistics. Results were set in relation to the total number of
newborns in Switzerland in 2007.
Results: Response rate was 100% within 10 weeks. 103 of the
136 birthplaces (76%) actually perform the screening as
recommended, and 85% of all neonates in Switzerland are
screened. The screening rate in “birth houses” (Geburtshäusern)
was significantly lower than that in hospitals (3/20 versus 100/116;
p <0.001). Reasons for not accomplishing the screening are:
Financial factors (14 of 20 birthplaces), the confidence that
clinical signs are sufficient to detect CHD (12) and missing inhouse guidelines (4; multiple answers possible). No adaptations
to the screening protocol were required. The echocardiography
was performed by a paediatric cardiologist in 86% and by a
cardiologist for adults in 7% of the birthplaces.
Conclusion: Three years after the recommendation of a
nationwide pulse oximetry screening, most Swiss birthplaces
have easily implemented this screening in their current
management protocol for neonates. The screening protocol is
easily transferable into clinical routine and has not been modified
by the birthplaces. Financial and structural factors and a disbelief
in its need are the main reasons to refuse the screening. More
efforts are required to convince all birthplaces in Switzerland of
the screening’s necessity. Special attention must be paid to small
birthplaces and “birth houses”, since newborns in these
institutions may benefit the most from the early identification
of a significant CHD.
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Tetralogy of Fallot repair in patients older than 40 years:
presenting symptoms and outcome of operation
C.H. Attenhofer Jost, H.M. Connolly, H.M. Burkhart, C.G. Scott,
J.A. Dearani, A.J.Tajik (Zürich, CH; Rochester, Scottsdale, USA)
Background: A minority of patients (pt) with tetralogy of Fallot
(TOF) reach adulthood unrepaired due to late diagnosis or mild
symptoms. There are few data on pt repaired at >40 years of age.
The aim of this study was analysis of presenting symptoms and
outcome of surgery in these patients.
Methods: We identified 54 TOF pt (30 men, 56%) with first
complete repair at age 49 ± 8 years between 1970 and 2007.
Patients with double outlet right ventricle were excluded.
Presenting symptoms, data on previous palliative procedures and
surgical reports were studied. Long-term follow-up was obtained.
Results: Age at diagnosis was 30 ± 19 years; 27 pt had prior
palliative surgery at age 16 ± 10 years (Brock procedure in 6 pt,
Blalock Taussig anastomosis in 16 pt – one pt both Blalock
Taussig anastomosis and Brock procedure, pulmonary valvotomy
in 2 pt, Potts anastomosis in 4 pt). Patient history revealed that
33 pt were “blue babies”, preoperative symptoms were reported
in 51 pt, NYHA class III/IV in 40 pt, and 35 pt had preoperative
cyanosis. 7 pt reported previous syncope, and 6 pt preoperative
stroke. Six pt had coronary artery disease. Infundibular
pulmonary stenosis (PS) was present in 52 pt, valvular PS in
33 pt, any interatrial communication in 23 pt, Surgery included
VSD closure in 53 pt; pulmonary valve replacement in 10 pt, a
transannular patch in 11 pt, the native pulmonary valve was
preserved in 33 pt. The most common additional procedure was
tricuspid annuloplasty (6 pt); coronary artery bypass grafting was
needed in 2 pt. Early mortality (within 30 days) was 6%; 3 pt died
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due to stroke, ventricular fibrillation, and cardiac tamponade.
Long-term follow-up after 13.8 ± 9.4 years was feasible in 51
surgical survivors. Postoperative improvement in functional class
occurred in 38 of 45 pt (84%). Reoperation during that time was
necessary in 7 pt (13%) (pulmonary valve replacement in 4 pt,
residual VSD in 2 pt, heart transplant in 1 pt,) Death occurred in
30 pt at age 66 ± 11 years, median survival of 15 years
postoperative (0.7–38 years).
Conclusion: Repair of TOF is feasible even at age of >40 years
with acceptable mortality and improvement in functional class.
Survival is less than normal but often possible for many years
postoperatively.
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Prenatal echocardiography and cardiac surgery
M. Hurni,Y. Vial, A. Alvarez,Y. Mivelaz, M. Roth, S. Di Bernardo,
N. Sekarski, L.K. von Segesser, E.J. Meijboom (Lausanne, CH)
Introduction: Prenatal screening of the fetus has lead to an
increasingly frequent diagnosis of fetal congenital heart disease.
In order to provide these patients with an encompassing care the
integration of the multiple disciplines involved seems a logical
approach. This study provides an inventory of the results of such
an approach during the first 5 years of activity.
Methods: All data of fetal echocardiography performed between
2003 and 2008 are reviewed.
Results: Fetal echocardiography was performed in 718 fetus.
Maternal referral indications included family history of cardiac
heart disease, systemic lupus erythematosus, diabetes,
teratogenic exposure and family conditions associated with heart
disease. Fetal indications were chromosomal and extra-cardiac
structural anomalies, nuchal translucency, fetal arrhythmia, but
most importantly, an abnormal 4 chamber view diagnosed by the
peripheral obstetricians. Cardiac pathology was encountered in
175 cases. 79 deliveries were planned, 3 died intra-uterine,
39 pregnancies were terminated (18 isolated cardiac, primarily
aortic atresia and hypoplastic left heart, 21 with associated
anomalies, mostly chromosomal), 11 died post-natally without
intervention, catheter and/or surgical intervention was required
immediately in 19 (Transposition of Great Arteries, Single
Ventricle, Pulmonary Atresia, Interrupted Aortic Arch) and later in
11 (Tetralogy of Fallot, Ventricular Septal Defect (VSD)), 93 had
mild anomalies including muscular VSDs, calcifications of the
mitral valve papillary muscles or umbilical veins directly inserting
into the right ventricle.
Conclusion: Fetal echocardiography allows timely identification
of congenital cardiac pathology and prepare parents. In the most
important clinical group, those requiring immediate intervention it
allows a well balanced prenatal decision on the interventional,
surgical and hybrid therapeutic policy and prevents the
development of severe neonatal (lact)acidosis which optimises
the pre-operative condition.
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Isolated non-Ebstein congenital tricuspid regurgitation:
surgical anatomy and mid-term results
P.O. Myers, M. Cikirikcioglu, M. Beghetti, J. Sierra,Y. Aggoun,
C.Tissot, A. Kalangos (Genève, CH)
Introduction: Congenital tricuspid valve disease other than
Ebstein’s anomaly is a rare and complex cause of tricuspid
regurgitation. The goal of this study was to review a single center
experience in managing non-Ebstein’s congenital tricuspid
regurgitation and identify its surgical anatomy.
Methods: Between March 2002 and October 2007, 12 patients
(mean age 25.3 ± 26.9 years, range 32 months ± 80 years)
underwent tricuspid valve repair for grade III or IV congenital
tricuspid regurgitation. Six were younger than 16 years.
Associated cardiac lesions were present in 7 and were addressed
concurrently in 6; previous cardiac procedures had been
performed in 4 patients. The valve presented an isolated anterior
cleft in 6 patients, short chordae tendineae syndrome in 3, absent
anterior and posterior leaflet primary chordae in 1, dysplastic
right ventricle with double orifice tricuspid valve in 1, or primary
annular dilatation in 1. A tricuspid ring was used in 11 patients
(2 Carpentier-Edwards, size 28 and 30, and 9 biodegradable
rings, mean size 26 ± 4.6), while suture annuloplasty was used
in 1. Echocardiography was performed at 6 months and thereafter
once yearly.
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Results: There were no operative deaths. Early post-operative
echocardiography showed a mean tricuspid regurgitation of 0.6 ±
0.8 (one patient with grade II regurgitation and the remainder with
grade I or 0) and a mean transvalvular gradient of 0.9 ± 1 (range
0–3). There was one early death from hemorrhage from a gastric
ulcer. No surviving patients were lost to follow-up. During a mean
follow-up of 31 ± 22 months (range 10–79 months), there were no
late deaths. One patient remained in grade II regurgitation (mean
0.6 ± 0.7) with a mean transvalvular gradient of 0.8 ± 1 (range
0–3) at the latest echocardiographic follow-up.
Conclusions: Non-Ebstein congenital tricuspid regurgitation is
rare and complex, with a wide variety of anatomic and functional
anomalies and frequently associated with other cardiac
malformations. Surgical repair can be successfully performed with
acceptable mortality and satisfactory function at midterm followup.
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Increasing experience with hybrid procedures
in congenital heart diseases
S. Di Bernardo, N. Sekarski,T. Boulos Ksontini, M.-A. Bernath,
M.-H. Perez, L.K. von Segesser, M. Hurni (Lausanne, CH)
Introduction: For congenital heart diseases, hybrid procedures
involving cardiac surgery and interventional cardiology represent
an interesting change of mind for treatment strategies. The
primary aim of these interventions is to offer a less aggressive
surgery and when possible to avoid cardiopulmonary bypass
(CPB). In our centre we propose these types of interventions
since 2005.
Methods: Retrospective review of all cases where a hybrid
procedure was undertaken, with outcome analysis.
Results: 26 hybrid approaches were achieved in 26 patients.
Age range was 3 days to 22 years-old, weight range was 2.7 kg to
66 kg. 80% of the interventions were performed in the operating
room and 30% in the catheterisation laboratory. 80% of the hybrid
procedures were joint interventions with the surgeon and the
cardiologist. 20% were performed in a stepwise approach,
with a delay of 24 hours between surgical and percutaneous
intervention. Stent implantation or balloon dilatation of peripheral
pulmonary artery or of a cardiac conduit at the time of surgery
was achieved in 6 patients. Stent implantation in aortic
recoarctation or native coarctation was performed in 6 patients.
Surgical shunt or major aorto-pulmonary collateral occlusion
before starting CPB in 5 patients. Perventricular closure of
muscular ventricular septal defect in 4 patients. 4 patients with
hypoplastic left heart syndrome have been managed with stent
implantation in the patent ductus arteriosus and peripheral
pulmonary artery bands. One patient had an apical right
ventricular approach for stenting of a cardiac conduit followed
by valved stent implantation. No death occurred in the post
operative period and mechanical ventilation was not necessary
in 7 patients (27%), mechanical ventilation duration was 1 day
in 6 patients (23%). 12 patients (46%) received mechanical
ventilation during 2 to 4 days and one newborn with hypoplastic
left heart syndrome and bilateral diaphragmatic hernia remained
on mechanical ventilation for 4 weeks. Apart from this last baby,
all patient were discharged from the hospital between one (50%)
and two weeks (45%) after procedure.
Conclusion: Hybrid procedures in patients with congenital heart
disease seems to be a reasonable strategy in an effort to reduce
duration of mechanical ventilation and length of stay in intensive
care unit and hospital. For complex heart disease it offers an
alternative treatment for high risk surgery.
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Coronary flow reserve is lower at the time of transplant
coronary artery disease diagnosis in paediatric heart
recipients transplanted during infancy
C.Tissot, B.A. Pietra, M.M. Boucek, B.A. Diamond, S. Buckvold,
D.N. Campbell, M.B. Mitchell, 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.
Coronary flow reserve (CFR) measures the functional status of
epicardial coronary arteries and their microcirculation.
Methods: We retrospectively reviewed pediatric recipients with
TCAD who had CFR measurements recorded at the time of
surveillance catheterizations. CFR was defined as the ratio of
hyperemic (intracoronary adenosine administration) to basal peak
Doppler flow velocity in the left anterior descending coronary
artery (normal ≥2.5). Patients transplanted at <6 months of age
(infants) were compared to those transplanted at >6 months
(children). Stable TCAD was defined as no change in severity
after serial evaluation and progressive TCAD as worsening
disease or death as a result of TCAD.
Results: A total of 242 measures of CFR were obtained in 52
pediatric patients with TCAD. Of those, 20 (38%) were infants and
32 (62%) were children at the time of transplant. The number of
prior rejection episodes was significantly lower in the infant group
(3.3 ± 1.7 vs 5.8 ± 3.6, p <0.01). More patients in the children
group had stable TCAD (76% vs 55%), of those 9 (28%) were
diagnosed by IVUS, compared to none in the infant group.
Compared to children, infants had a longer time from transplant
to diagnosis of TCAD (8.0 ± 3.4 vs 5.4 ± 3 years, p <0.01) but
their angiographic score was higher at diagnosis (3 ± 1 vs 1.7 ±
1.3, p <0.01). More patients were transplanted for congenital heart
disease in the infant group (18/20 = 90% vs 18/32 = 56%, p
<0.01). CFR in the infant group was significantly lower (2.3 ± 0.5
vs 3 ± 0.3, p <0.05) at the time of TCAD diagnosis and showed a
progressive decline compared to the children group (2 years postTCAD diagnosis 2.1 ± 0.6 vs 2.9 ± 0.7, p <0.01) (Graph). There
was a trend towards shorter time from diagnosis of TCAD to
death or retransplant in the infant group (0.9 ± 0.9 vs 2.8 ± 3.4
years, p = ns). The percentage of patients in each group who died
or required retransplantation was the same.
Conclusion: In conclusion, TCAD in infant recipients is
diagnosed later, appears worse by angiography and is associated
with a lower CFR at the time of diagnosis which tends to decline
over time. Despite fewer rejections in infant recipients, there is a
trend towards shorter time to death or retransplantation, reflecting
a more aggressive disease in this subgroup.
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Hand surgery triggering acute coronary artery disease?
N.F. Ehl, A. Schlumpf, M. Liechti, M. Filipovic, M.J. Zellweger
(Basel, CH)
An eighty year old female patient (pt) was referred for elective
carpal tunnel syndrome decompression surgery. The preoperative
check-up including ECG was normal. The operation itself was
successful; during the intervention, the anesthesiologist
recognised T wave inversions with new QT prolongation on
ECG; the pt was completely asymptomatic. Postoperative ECG
is shown in figure. Laboratory work-up showed normal cardiac
enzymes and electrolytes; vital signs were normal all the time.
Nevertheless, because of the distinct ECG changes a first
manifestation of silent coronary artery disease (CAD) was
assumed. For further CAD evaluation a cardiac magnetic
resonance examination was done, but no evidence of CAD was
observed (normal LVEF, no perfusion abnormalities, no relevant
wall motion abnormalities). A follow-up ECG (figure) a few months
later showed a normalization of the ECG changes:
Comment: Minor T wave changes are a common postoperative
phenomenon, and there is a broad differential diagnosis.
However, so-called giant negative T waves (defined as T waves
with an amplitude of at least 5–15 mV) are rarely observed,
especially if these are generalised – like in our pt. Most important
differentials are shown on table: Most of these possible
explanations can be excluded (the idiopathic global T wave
inversion syndrome with its female predominance is an exclusion
diagnosis). We consider an adverse drug event as the most
probable cause: our pt got chloroprocaine 40 mg intravenously
as regional analgesia with a Bier’s Block; with this technique it is
possible that some amount of the anesthetic gets into the
circulation system (e.g. by an inadvertent premature deflation
of the tourniquet control). Chloroprocaine (like other local
anesthetics) primary blocks natrium-channels, but also the
potassium-channels of the cell membrane; in higher
concentrations, adverse reactions can develop because of
actions in cardiac myocytes and also in central neurons. T wave
inversions induced by procainamide are described, probably due
to its potential to prolong the QT interval. Although similar cases
with chloroprocaine are not yet described, we postulate a similar
mechanism by this substance due to a systemic effect.
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Amplatzer Septal Occluder to treat iatrogenic cardiac
perforations
V. Stolt Steiger, S. Cook, A. Garachemani, R. Vogel, C. Seiler,
S. Windecker, B. Meier (Bern, CH)
Introduction: Iatrogenic free wall cardiac perforation is a rare but
serious complication encountered during percutaneous cardiac
procedures, which usually lead to tamponade and death. Septal
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occluder devices have been developed for sealing intracardiac
shunts but may be also used in this emergency setting.
Methods and results: We report cases of iatrogenic heart
perforations treated with implantation of Amplatzer Septal
Occluders (ASO). The cases are summarized in table 1. In the first
case, a iatrogenic left ventricle (LV) perforation during LV biopsy
was closed up with 4 mm ASO. In the second case, a 4 mm ASO
was used for sealing of a RA perforation due to a port-a-cath.
The third case appeared during the transseptal puncture for
implantation of a Tandem Heart device in a patient with
cardiogenic shock and was successfully treated by implantation
of a 5 mm ASO. The fourth patient came for a percutaneous VSD
closure after an anteroseptal myocardial infarction. Perforation of
the posterolateral free wall of the left ventricle was established
and led to the deployment of 12 mm ASO. The last patient
suffered from free LV wall perforation during the invasive
investigation of a severe aortic stenosis and was treated by
implantation of 4 mm ASO. All patients were alive after 24 hours
but the last patient died after 2 days of a right ventricular
infarction with low cardiac output complicated by multiple organ
failure.
Conclusions: Percutaneous device occlusion of iatrogenic heart
perforation seems to be a safe and efficient method to treat
iatrogenic heart perforation. It is imperative not to withdraw the
perforation catheter or wire to maintain access to the hole for
closure.
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Fermeture percutanée d’une communication
interventriculaire post infarctus
S. Noble, J. Choufani, R. Ibrahim (Genève, CH; Montreal, CAN)
Un patient de 67 ans nous est adressé pour évaluation d’une
dyspnée d’apparition progressive devenue classe NYHA 3/4
associée à une orthopnée et des œdèmes des membres
inférieurs (OMI). Deux ans auparavant, il avait présenté un
épisode de douleur rétrosternale prolongé pour lequel il n’avait
pas consulté. A l’examen clinique, le patient est cachectique,
normocarde avec une pression artérielle de 80/60 mm Hg. Le
choc de pointe est latéralisé et étalé. L’auscultation cardiaque
révèle un souffle holosystolique 4/6 maximal en parasternal
gauche. Après traitement par furosémide intraveineux, les
poumons sont sans râles audibles et les OMI régressent.
Une échocardiographie transthoracique met en evidence un
ventricule gauche dilaté avec un anévrsyme inféro-latéral basal
de 3.5 x 4.2 cm et une communication interventriculaire (CIV)
inféro-septale de 16x18 mm avec shunt bidirectionnel (gauchedroit prédominant). Au niveau valvulaire, il existe une régurgitation
mitrale 2/4 et tricuspidienne 3/4. La fraction d’éjection est évaluée
à 50%. La coronarographie révèle une lésion de 80% de la
coronaire droite moyenne avec une occlusion distale et la
ventriculographie confirme l’anévrysme ainsi que la CIV. Le
cathétérisme droit-gauche permet de mesurer une pression
artérielle pulmonaire systolique à 75 mmHg, valeur quasi
systémique sachant que la pression artérielle systolique est à
80 mm Hg au niveau de l’aorte. Le ratio débit pulmonaire sur
débit systémique (Qp/Qs) s’élève à 3.8/1. L’indication à la
fermeture de cette CIV post infarctus est retenue. En raison du
risque chirurgical non négligeable (Logistic EuroSCORE 17.64%),
une fermeture percutanée est décidée. La CIV est traversée
depuis le ventricule gauche par un guide qui va être capturé au
niveau de l’artère pulmonaire à l’aide d’un catheter Gooseneck
snare 25 mm (Microvena, MN, USA) provenant de la veine
fémorale droite, permettant ainsi la formation d’une boucle
artério-veineuse. Le dispositif Muscular VSD-PI 24 mm (AGA
Medical Corporation, MN, USA) est ensuite délivré par la veine
fémorale droite (introducteur Amplatzer TorqVue de 12 Fr, AGA).
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L’intervention se déroule sans complication. Les suites sont
marquées par une hémolyse, phénomène transitoire avant
endothélialisation de la prothèse. L’échocardiographie de contrôle
à 48 h ne montre pas de shunt résiduel.
De nos jours, pour fermer une CIV post infarctus, l’approche
percutanée se profile comme une alternative à la chirurgie à
cœur ouvert.
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Catheter interventional closure of a large pulmonary
arterio-venous fistula in a newborn
A. Burkamp, C. Balmer, O. Kretschmar (Zürich, CH)
Background: Pulmonary arterio-venous fistula is a rare disease
with a high variability in its anatomy ranging from multiple
microscopic shunts in the peripheral lung tissue to large proximal
communications. Large fistula may already present in the
neonatal period. Cyanosis and heart failure, resulting from a large
right to left shunt, are the leading symptoms. The prognosis of
these patients depends mainly upon the early detection and
therapy of the fistula and on the degree of the hypoplasia of the
peripheral pulmonary arteries. We describe the case history of a
newborn with a large pulmonary arterio-venous fistula with main
emphasis on the disease recognition and catheter interventional
therapy.
Case report: A female newborn presented with central cyanosis
with oxygen saturations of 50–70% and signs of respiratory
distress at 14 hours after birth. The echocardiogram revealed a
large intrapulmonary arterio-venous fistula from the proximal right
pulmonary artery to the left atrium. The left atrium and ventricle
were dilated and left ventricular function was impaired (EF 33%).
The patient’s condition improved after initiation of epinephrine and
milrinone. Cardiac catheterization was performed at the age of
6 days by a transfemoral aproach under general anaesthesia.
Size and anatomy of the fistula were confirmed by a selective
pulmonary angiogram. The fistula was successfully closed with a
detachable PDA Coil (7x6 mm Nit Occlud; pfm, Cologne, D) from
the pulmonary arterial side without any significant residual
shunting. The closure of the fistula resulted in an immediate rise
of the oxygen saturation to 99%. The signs of heart failure
disappeared and the patient was discharged from the hospital at
the age of 2 weeks. Today, three month after the intervention, the
patient is free from cardiac symptoms and shows a normal growth
and development.
Conclusion: Transthoracic echocardiography enables to
diagnose and fully delineate the anatomy of a pulmonary arterio
venous fistula in selected patients. Current catheter interventional
techniques allow the closure of pathologic vessels even in the
case of large fistulae in hemodynamically instable patients within
the first days of life.
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Erythropoietin improves memory after aortic surgery
V. Goeber, S. Schenker, L. Englberger, M. Berkhoff, U. Nydegger,
T.P. Carrel (Bern, CH)
Objective: Neuroprotection is an important issue in aortic
surgery. In a prospective, double-blind, randomized pilot trial we
found in patients treated with erythropoietin (EPO) 40.000 units
IV before and after surgery (n = 15, control with saline solution
n = 15) an improved memory and verbal fluency in patients.
Other neurocognitive functions were not affected.
Methods: We compared neurocognitive function of our patients
with normal population on the basis of T-values of the wellvalidated tests (Rey-Osterrieth complex figure, Wechsler memory
scale, Controlled oral word association, Stroop test, Digit span
test, Trail making test) we used perioperatively and 3 months
postoperatively. Furthermore we evaluated patients quality of life
using the standardized questionnaire short form 36 (SF 36) after
a mean follow up of 28.9 months (min 15, max 46 months).
Results: In this study 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. Follow up of EPO-treated
patients 3 months postoperatively shoed a significant better
outcome for non-verbal memory, verbal memory and fluency
compared to normal population (p <0.001). In patients without
EPO-treatment we did not found significant differences in these
tests (p = 0.829). In both EPO- and non-EPO-treated patients
outcome of cognitive flexibility, selective alertness and
psychomotoric attention was inferior normal population
(p = 0.008, p <0.001 respectively). Furthermore no significant
differences presented in quality of life after mean follow up of
28.9 months.
Conclusion: Perioperative treatment with EPO improves nonverbal memory, verbal memory and fluency in patients
undergoing thoracic aortic surgery compared with normal
population. Other neurocognitive functions are inferior normal
population in EPO- and non-EPO-treated patients. Quality of life
is not affected by EPO-treatment perioperatively. Further
investigations are necessary to confirm the clinical importance of
EPO for perioperative neuroprotection.
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Results of open heart surgery in Jehovah’s Witness patients
T. Dziodzio, A. Juraszek, S. Roedler, A. Kral, D. Hutschala, E. Wolner,
M. Grimm, M. Czerny (Wien, A)
Introduction: To evaluate our results in patients from the religious
community of Jehova’s Witnesses undergoing open heart surgery.
Methods: Between January 1998 and November 2007, 35 patients
with a religious background of Jehovah‘s Witnesses church
underwent open heart surgery at our institution. Eighteen patients
underwent CABG, 9 patients underwent valve surgery, 8 patients
underwent combined procedures. Five adult patients undergoing
CABG were operated without cardiopulmonary bypass.
Results: Mean baseline hematocrit serum levels were
35.8 ± 6.3%. The mean decrease of hematocrit serum levels
was 20.0 ± 21.1% after surgery. The mean decrease of hematocrit
serum levels in patients undergoing CABG without CPB was
12.5 ± 5.4% and 12.0% ± 20.0% in patients after isolated valve
replacement. One patient died during the operation. Four patients
died in the postoperative period due to anemia. During follow-up,
being 33 ± 34 months to date, no cardiovascular related adverse
event has been observed.
Conclusion: The decrease of hematocrit serum levels is
significantly characterizing the postoperative period of open heart
surgery in Jehovah&#146;s Witnesses. In patients undergoing
CABG without CPB and in patients undergoing isolated valve
replacement, decrease of hematocrit serum levels was lowest.
Therefore, these techniques should be considered for first choice
when appropriate. Furthermore, highly normal preoperative
hematocrit serum levels and a meticulous surgical technique
remain the mainstay of therapy in these patients.

23 S

CO M M UNI CAT I O N S L I B R E S 8 / F R E I E MI T T E I L U N G E N 8

N E W “ R I S K FAC T ORS ”

95

96

Systemic vascular dysfunction in children conceived by
assisted reproductive technologies
S.F. Rimoldi, S. Garcin, S.F. de Marchi,T. Stuber, H. Duplain,
M. Germond, C. Sartori, U. Scherrer,Y. Allemann (Bern, Lausanne,
CH)
Background: Environmental influences acting early in life
predispose to cardiovascular disease in adulthood. Assisted
reproductive technologies (ART) have allowed millions of infertile
couples to have children. ART involves the manipulation of early
embryos at a time when they may be particularly vulnerable to
external disturbances. Accordingly, ART has been found to
modulate the epigenome. The safety of ART for long-term health
is, therefore, of utmost importance, but there is little information.
We recently showed that children born after ART display vascular
dysfunction at high altitude, a condition known to facilitate the
detection of endothelial dysfunction. We wondered whether a
similar dysfunction was also present under normoxic conditions.
Methods: 65 healthy singletons born from ART (mean age
11.1 ± 2.4 y, 27 girls) and 57 age-, sex- and body weight-matched
controls (11.9 ± 2.3 y, 30 girls) were studied al low altitude (Bern,
540 m). We assessed the flow-mediated endothelium-dependent
vasodilation (FMD) of the brachial artery, its endotheliumindependent vasodilation (glycerin trinitrate, 250 μg) and pulse
wave velocity (PWV), a proxy of arterial stiffness. 8isoprostaglandin F2-α (8-iPF2a) plasma concentration was
measured as a proxy of oxidative stress.
Results: The major new finding was that children born after ART
displayed marked systemic vascular dysfunction under normoxia:
FMD was 20% smaller (6.7 ± 1.6 vs. 8.6 ± 1.7%, P <0.0001, fig. 1)
and PWV significantly faster (10.0 ± 2.7 vs. 8.3 ± 1.8 m/sec,
P <0.0001, fig. 2) in children born after ART. This vascular
dysfunction was not related to a structural vasculopathy, since
endothelium-independent vasodilation was similar (13.5 ± 2.3
vs. 13.9 ± 2.5%, P = 0.38) in both groups; nor was related to
dyslipidemia or altered glucose homeostasis, since lipid, glucose
and insulin plasma concentration, as well as the insulin
resistance index (HOMA) and glucose tolerance were
comparable. In contrast, 8-iPF2a was significantly higher in
children born after ART than in controls (83.4 ± 41.5 vs. 55.1 ±
28.2 pg/ml, P = 0.0008).
Conclusions: ART predispose the offspring to systemic vascular
dysfunction that is possibly related to increased oxidative stress.
The magnitude of this dysfunction is similar to what has been
reported in children with type 1 diabetes. We hypothesize that this
predispose them to premature cardiovascular disease and
speculate that epigenetic mechanisms may cause vascular
dysfunction in offsping of ART.

Systemic endothelial dysfunction in normotensive offspring
of pre-eclampsia
S.F. Rimoldi, C. Sartori, S. Garcin, M. Villena, U. Scherrer,
Y. Allemann (Bern, Lausanne, CH; La Paz, BOL)
Background: Epidemiological studies suggest that adverse
events in utero are associated with cardiovascular disease in
adulthood, but the mechanisms are not known. Hypoxia
associated with high-altitude exposure may facilitate the detection
of vascular dysfunction. Recently, it has been suggested that
offspring of mothers having suffered from preeclampsia are
predisposed to hypertension, but the underlying mechanism is
not clear. We hypothesized that young normotensive offspring
of preeclampsia display systemic vascular dysfunction, and
speculated that high-altitude exposure may facilitate the detection
of this problem.
Methods: We, therefore, assessed endothelium-dependent
(flow-mediated vasodilation, FMD) and -independent (glycerin
trinitrate, 250 ìg) vasodilation, vascular stiffness (pulse wave
velocity, PWV), and central arterial blood pressure (applanation
tonometry) in 15 healthy normotensive offspring of preeclampsia
(mean ± SD age, 14 ± 7 y) who were born at term, and 16
matched control subjects. All subjects were born and permanently
living at high altitude (3600 m).
Results: The major new finding was that young, normotensive
offspring of preeclampsia displayed systemic endothelial
dysfunction, as evidenced by a roughly 25 percent smaller FMD
(6.4 ± 1.0 vs. 8.1 ± 1.3%, P = 0.0007, fig. 1) than in controls. In
contrast, arterial stiffness (PWV, 7.8 ± 1.0 vs. 8.0 ± 1.6 m/s) and
endothelium-independent vasodilation (16.4 ± 2.7 vs. 15.8 ±
3.6%) were comparable in offspring of preeclampsia and controls.
The endothelial dysfunction in the offspring of preeclampsia was
not related to a difference in the central arterial blood pressure
(systolic 97 ± 7 vs. 96 ± 8, diastolic 76 ± 7 vs. 74 ± 5 mm Hg,
offspring vs. controls) or arterial oxygen saturation (91.6 ± 2.1 vs.
90.5 ± 2.0%).
Conclusions: Here we provide the very first evidence that
endothelial function in young normotensive offspring of
preeclampsia is abnormal, whereas arterial stiffness and
endothelium-independent vasodilation are still normal. We
speculate that as in other populations at risk, endothelial
dysfunction represents a very early step in the development of
arterial hypertension and cardiovascular disease later in life. To
detect this early vascular dysfunction, the measurement of FMD
is more sensitive than the assessment of PWV.
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Autonomic dysregulation in children conceived with
assisted reproductive technologies
T. Stuber, S.F. Rimoldi, P. Lim, S. Garcin, H. Duplain, J. Bloch,
C. Sartori, U. Scherrer,Y. Allemann, N. Peters (Zürich, Bern, CH;
London, UK; Lausanne, CH)
Assisted reproductive technologies (ART) have been found to
modulate the epigenome and we previously reported systemic
and pulmonary vascular dysfunction in apparently healthy
adolescent children born with ART after exposing them to hypoxic
conditions. Effects of ART on autonomic regulation have not been
previously studied and we report the first data of HRV in a large
group of adolescent children born with ART. HRV was measured
in 21 children born with In vitro fertilization (IVF) and 32 born after
intracytoplasmatic sperm injection (ICSI) and in 44 age and sex
matched controls from 5 minutes ECG recordings at low altitude
(450 m) and 24h after arriving at the high altitude research station
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on the Jungfraujoch, Switzerland (3454 m). Time domain analysis
shows similar heart rates in ART and controls at low altitude
(75 ± 8 vs 73 ± 9 bpm, p = 0.35) and high altitude (97 ± 15 vs
95 ± 12 bpm p = 0.38) and similar values of standard deviation of
normal intervals (SDNN) at low (7.6 ± 2.3 vs. 6.9 ± 2.2, p = 0.15)
and high altitude (5.3 ± 2.4 vs. 5.4 ± 2.1, p = 0.81) in ART and
controls. Frequency domain analysis with linear (FFT) and nonlinear (AR) models show a decrease in total, high- (HF) and lowfrequency (LF) powers at high altitude compared to low altitude in
ART and controls reflecting sympathetic activation in the hypoxic
environment. Interestingly in children born with ART this
difference is attenuated because they already have features of
sympathetic activation at low altitude with higher LF powers than
controls in linear (absolute: 966 ± 855 vs. 532 ± 511 ms2, p =
0.0031, normalised units: 57 ± 18 vs. 42 ± 26%, p = 0.0007) and
non-linear model (absolute: 1416 ± 1551 vs. 897 ± 616 ms2, p =
0.03, normalised units: 47 ± 17 vs. 41 ± 17%, p = 0.1). We report
novel results on autonomic regulation in people born with ART.
Apparently healthy adolescents conceived through ART display
features of sympathetic activation at low altitude, similar to
physiological sympathetic activation of healthy controls at high
altitude. This suggests ART may have a direct epigenetic effect in
modulating autonomic function at a young age.
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Diagnostic and prognostic value of uric acid in patients
with acute dyspnoea
T. Reichlin, M. Potocki, M. Noveanu,T. Breidthardt,T. Klima, E. Burri,
S. Hartwiger, C. Stelzig, N. Schaub,T. Socrates, A. Mebazaa,
C. Müller (Basel, CH)
Introduction: Uric Acid (UA) was shown to predict outcome in
patients with stable chronic heart failure. Its impact in patients
admitted in the emergency department (ED) with acute dyspnea
however remains unknown.
Methods: We prospectively investigated the diagnostic and
prognostic value of UA in 743 unselected patients presenting to
the emergency department with acute dyspnea.
Results: UA at admission was higher in patients with acute
decompensated heart failure (ADHF, 51% of the cohort) as
compared to patients with non-cardiac causes of dyspnea
(median, 447 μmol/l vs. 340 μmol/l, p <0.001). The area under the
receiver operating characteristic curve (AUC) for the accuracy to
detect ADHF was inferior for UA (0.70) than for B-type natriuretic
peptide (BNP, AUC 0.91, p <0.001). Patients in the highest UA
tertile more often required admission to the hospital (92% vs. 74%
in the first tertile, p <0.001) and had higher in-hospital mortality
(13% vs. 4% in the first tertile, p <0.001). Cumulative 24-month
mortality rates were 28% in the first, 31% in the second, and 50%
in the third tertile (p <0.001). After adjustment in multivariable Cox
proportional hazard analysis, UA predicted 24-month mortality
independently of BNP (p = 0.005).
Conclusions: Our study first shows that UA, measured at ED
admission or discharge, is a powerful and independent predictor
of long-term outcome in dyspneic patients.
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Fluoroscopy guided procedures: are we reducing patient
exposure over time?
E. Samara, F.R. Verdun, A. Aroua, F. Bochud, J.-C. Stauffer
(Lausanne, CH)
To follow patient exposure in order to check if technological
process and change of practice have an impact on patient
exposure. Dose-Area Product (DAP) and fluoroscopy time (T)
were collected in two large cardiologic centers from 2001 to 2007
for coronarography, PTCA alone and coronarography + PTCA.
More than 5000 examinations were studied in both centers. In
center A the introduction of a flat panel detector in 2004 led to an
increase of the annual average DAP by a factor of two for the
coronarography + PTCA procedures (from 50 to 100 Gy.cm2). A
smaller dose increase (30%) was also noticed for coronarography
and PTCA alone. This trend could be explained by a reduction of
beam collimation with the new technology. From 2005 a regular
dose increase can be observed due to the ever increasing use of
the radial approach. The DAP for coronarography, PTCA, and
coronarography + PTCA were respectively: 40, 50, 60 Gy.cm2 in
2001 and were: 85, 250, 300 Gy.cm2 in 2007. In center B, DAP
values for these examinations were stable over time: 80, 200, 250
Gy.cm2. No major variation in fluoroscopy times was observed. If
the values in centre A were within the range of published values
in 2001 center A it is now well above the present recommendations.
Center B clearly never worked in an optimized way. This survey
demonstrates the usefulness of the monitoring of dose indicator
to control the radiation protection of the patient. It shows that
patient doses tend to increase in spite of technological
developments. In such a context every effort should be made to
reverse this trend. Training of cardiologists in radiation protection
is necessary to improve this situation. Every cardiologist should
know the average DAP he delivers for a routine and normal
procedure and compares it with the data available in the literature.
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Non-invasive prediction/exclusion of CAD by a new
memetic profile-based algorithm – comparison with the
PROCAM- and FRAMINGHAM-Score
U.C. Bucher, K. Wassermann, P. Ruff, M. Pfisterer, M.J. Zellweger
(Basel, Zürich, CH)
Background: Risk scores based on conventional statistical
methods are important tools in clinical decision making. The aim
of this study was to compare an alternative modelling approach
with the PROCAM- and FRAMINGHAM-scores.
Methods: Patients (pts) at high risk of coronary artery disease
(CAD) evaluated by routine testing (history, clinical and laboratory
findings, stress testing and coronary angiography (cath) as gold
standard) were also assessed by a memetic profile-based
algorithm (MPA). The MPA was built by combining self-organizing
maps with artificial evolution with the aim to create models
without false negatives or false positives (type-II error) –
dependent on the subject of prediction. Results were then crossvalidated (100-fold). For these models routine variables from the
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above mentioned examinations were used. MPA based results
were then compared with the PROCAM- and FRAMINGHAMscore. The results of the stress test were added to the PROCAMand FRAMINGHAM-scores to allow an adequate comparison.
Results: 260 pts without prior diagnosis of CAD who were
referred for cath were evaluated, mean age 64 ± 10 y, female 77
(30%). 160 pts (62%) had evidence of CAD as defined by at least
one stenosis >50% on cath. Using the MPA in this high risk
population, 37.9% of healthy patients could be predicted without
type-II-error. Regarding pts with CAD, a mean of 37.4% of pts
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Impaired in vivo endothelial repair capacity and accelerated
senescence of endothelial progenitor cells in preypertension
G. Giannotti, C. Doerries, M. Müller,T. Horvàth, H. Jiang,
S.A. Sorrentino, N. Steenken, C. Manes, M. Marzilli, K.L. Rudolph,
H. Drexler, U. Landmesser (Hannover, D; Zürich, CH; Ulm, D;
Pisa, I)
Background: Prehypertension and endothelial dysfunction are
associated with increased cardiovascular (CV) risk and have
been suggested to contribute to development of hypertension.
However, no data are available on in vivo endothelial repair
capacity of EPCs and its relation to endothelial dysfunction in
these patients. We therefore examined EPC in vivo endothelial
repair capacity in patients with prehypertension and hypertension
and analyzed its relation to endothelial function and senescence.
Methods: EPCs were isolated from healthy subjects (HS; n = 16),
prehypertensive (n = 16) and hypertensive patients (n = 20).
Endothelium-dependent, flow-mediated vasodilation (FMD) of the
radial artery, a highly sensitive index of endothelial function, was
determined by high-resolution ultrasound. In vivo endothelial
repair capacity of EPCs (5x105) was examined after transplantation
into nude mice with carotid injury, and re-endothelialized area
(REA) was determined after 3 days. EPC senescence was
assessed by both real time PCR telomere length measurement
and senescence-associated β-galactosidase (SA-β-Gal) staining.
Nitric oxide (NO) and superoxide production of EPCs were
characterized by electron spin resonance (ESR) spectroscopy
analysis. Circulating CD34+KDR+ and endothelial apoptotic
microparticles were examined by FACS analysis.
Results: In vivo endothelial repair capacity of EPCs was
markedly reduced in prehypertensive patients as compared to HS
(REA 15 ± 3 vs. 26 ± 3%; P <0.05), and related to impaired
endothelial function (r = 0.38; P <0.05). EPC senescence, as
indicated by both, reduced telomere length and increased SA-βGal staining, was markedly accelerated in prehypertensive and
hypertensive patients and related to impaired in vivo endothelial
repair capacity. NO production of EPCs was significantly reduced
in prehypertensive/hypertensive patients. Circulating
CD34+KDR+ EPC levels and endothelial apoptotic microparticles
were not different between the groups.
Conclusion: This study demonstrates for the first time that in vivo
endothelial repair capacity of EPCs is reduced in prehypertensive
and hypertensive patients and is related to endothelial
dysfunction. Accelerated senescence and reduced NO production
of EPCs likely contribute to impaired EPC in vivo endothelial
repair capacity in prehypertension/hypertension. These findings
provide novel insights into how prehypertension may contribute to
development and progression of vascular disease.
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A novel cardiac progenitor cell population forms
spontaneously beating cardiospheres
M.-E. Roehrich, A. Spicher, P. Vogt, G. Vassalli (Lausanne, Lugano,
CH)
Introduction: Different populations of cardiac stem/progenitor
cells have been isolated based on surface marker expression.
However, these populations do not give rise to beating
cardiomyocytes in vitro, or do so only rarely when co-cultured
with mature cardiomyocytes. The aim of the present study was to
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could be predicted without false negatives. Areas under the
curves (AUC) regarding CAD prediction were 0.906, 0.799 and
0.803 for MPA, PROCAM and FRAMINGHAM, respectively
(figure). The MPA predicted CAD clearly better than the PROCAM
and FRAMINGHAM-score.
Conclusions: The MPA allowed to identify 38% of pts as healthy
and these pts would not have needed cath. Prediction of CAD by
MPA including stress test results provided a more accurate
prediction of CAD than PROCAM- and FRAMINGHAM-scores
combined with stress test data in this population.
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isolate cardiac stem/progenitor cells independent of surface
markers.
Methods: Cells isolated from murine neonatal and adult hearts
(8 weeks of age) were cultured in vitro. Aldehyde dehydrogenase
(ALDH) activity, a stem/progenitor cell marker, was determined
using the fluorescent substrate Aldefluor. Surface and intracellular
markers were assessed by flow cytometry and immunochemistry,
respectively.
Results: Neonatal cells adhering to plastic dishes were
expanded and cultured for >5 months. A cell population displaying
a characteristic morphology appeared after 4-8 weeks of culture.
This population was significantly enriched for ALDH-bright cells
that expressed the stem cell-associated marker ABCG2, which
mediates the SP phenotype. This population also expressed the
hematopoietic marker CD45, the monocytic marker CD11b, the
stem cell marker c-kit (in 80% of the cells), and the progenitor cell
marker CD44. Unlike reported cardiac progenitor cell populations,
this one did not express stem cell antigen-1. In monolayer culture,
cells formed sperical multicellular aggregates (cardiospheres)
characteristic of stem/progenitor cells. In many instances,
cardiospheres displayed spontaneous rhythmic contractile activity
lasting for up to 1 month. Beating frequency and mechanical
contractions were responsive to β-adrenergic stimuli, indicating
mature cardiomyocytes. When seeded on biological scaffolds,
the progenitor cells proliferated, colonized the scaffolds, and
expressed the cardiac differentiation marker α-sarcomeric actinin.
Adult cardiac cells also formed cardiospheres which, however,
did not beat spontaneously.
Conclusions: We have characterized a population of post-natal
cardiac progenitor cells that, unlike published ones, expresses
monocytoid markers along with stem cell markers, and possesses
the unique ability to form spontaneously beating cardiospheres
without the need for differentiation growth media nor for coculturing with mature cardiomyocytes. Although CD45 is
considered to be a lineage-restricted hematopoietic marker, our
data suggest that CD45-positive cardiac progenitor cells do exist
and can differentiate into functional cardiomyocytes.
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Adult human cardiac progenitor cells display high
aldehyde dehydrogenase activity and form cardiospheres
A. Spicher, M.-E. Roehrich, P. Vogt, G. Vassalli
(Lausanne, Lugano, CH)
Recent evidence suggests the human heart contains resident
stem cells that have regenerative potential. These cells have been
isolated based on different surface or metabolic markers, such as
high aldehyde dehydrogenase (ALDH) activity. However, no
marker definitively identifies cardiac stem cells. Formation of
spherical cell aggregates (“cardiospheres”) is a hallmark of
cardiac stem cells (analogously to neurospheres formed by neural
stem cells).
Methods: Samples of human atrial myocardium were collected at
surgery and either digested or processed as primary explant
cultures. ALDH activity was assessed by FACS using a
fluorescent substrate. Surface markers were determined by FACS.
Cell sorting for CD146 (melanoma cell adhesion molecule), a
marker of endothelial progenitors and mesenchymal stem cells
(MSCs), was performed with antibody-coupled magnetic
microbeads.
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Results: Atrial myocardium contained a variable number of
ALDH-high cells (median: 25%; range: 2–49% of all the nonmyocytic cells; n = 22). This number tended to increase with age
but was not correlated with presence of ischemic or valvular heart
disease, diabetes, or hypertension. ALDH-high cells showed
predominantly positive (>70%) for the hematopoietic and
endothelial marker CD34, the endothelial marker CD31, the
endothelial and MSC marker CD105, CD29, and CD49b. Primary
explant outgrowths were enriched for ALDH-high cells (61 ± 11%;
n = 24). CD146-positive cells expressed CD105, CD54, the early
endothelial marker CD31 (in 60% of the cells), and the stem cell
marker c-kit (in 40% of the cells). CD146-negative cells expressed
NG2 proteoglycan, a pericyte marker. Formation of cardiospheres
was virtually restricted to the CD146-positive subpopulation and
was enhanced in cardiac differentiation medium. Cardiospherederived cells were expanded by serial passages from P1 to P5
and characterized by FACS. They showed positive (>95%) for the
MSC markers CD13, CD44, CD105, CD29 and CD49b, and
contained subpopulations positive for CD90, CD31, CD38,
CD49a, CD49d, CD71 or CD106.
Conclusions: Adult human myocardium contains ALDH-high
cells that can be cultured for >20 passages and form
cardiospheres, which are largely composed of MSCs. CD146 cell
sorting purifies a subpopulation that contains the cardiosphere
forming cells.
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Heart-infiltrating inflammatory cells contain prominin1+/CD133+ progenitors contributing to TGF-β mediated
myocardial fibrosis in inflammatory heart disease
G. Kania, P. Blyszczuk, M. Stein, A. Valaperti, S. Dirnhofer,
C.M. Matter, U. Eriksson (Basel, Zürich, CH)
Background: Heart injury often ends up in a common final
pathway of cardiac pathological remodelling and fibrosis,
promoting the development of heart failure. Experimental
autoimmune myocarditis (EAM) is a CD4+ T cell mediated mouse
model of inflammatory heart disease.
Methods and results: EAM was induced in mice by
immunization with myosin α heavy chain/incomplete Freund’s
adjuvant. We showed that inflammatory cells, accumulated within
the myocardium during acute phase of inflammation, contained
around 30% of prominin-1+ progenitor cells. Analysis of fibrotic
hearts in immunized chimera mice, lethally irradiated and
reconstituted with EGFP+ bone marrow cells, demonstrated that
>60% of cardiac fibroblasts originated from bone marrow. In
contrast, we observed no EGFP signal in αMyHC+
cardiomyocytes. Furthermore, heart-infiltrating prominin-1+ cells,
isolated from the inflamed heart, expanded and differentiated in
vitro, represented a common progenitor for fibroblasts and
macrophages, but not for cardiomyocytes. Consequently, after
intracardial injection into inflamed/fibrotic heart these cells
contributed to the fibrosis formation, neither prevented EAM
progression, nor participated in the heart regeneration. Our
studies evidently showed that fibroblast differentiation of heartinfiltrating prominin-1+ cells depended on TGF-β signalling
mediating the activation of Smad proteins. Blocking of in vivo
TGF-β production with α-TGF-β antibody resulted in the
significant reduction of the heart fibrosis.
Conclusions: Inflamed heart contained bilineage prominin-1+
progenitor cells actively contributed to the development of
myocardial fibrosis, but not to heart regeneration subsequent
EAM.
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Impaired in vivo repair capacity of endothelial progenitor
cells in patients with chronic heart failure: potential novel
therapeutic targets
C. Dörries, S. Briand, P. Jakob, C. Besler, P. Mocharla, M. Müller,
C. Manes, S. Kaufmann, I. Bühler, M. Hermann, F. Ruschitzka,
G. Noll,T.F. Lüscher, U. Landmesser (Zürich, CH)
Background: Endothelial progenitor cells (EPCs) promote
endothelial repair and ischemia-induced neovascularisation, and
cell therapy is currently intensely explored as a potential novel
therapeutic approach in patients with chronic heart failure (CHF).
However, the effectiveness of cell therapy may critically depend
on the in vivo repair capacity of patient-derived progenitor cells.
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We therefore characterized in vivo repair capacity of EPCs from
patients with CHF due to ischemic and dilated cardiomyopathy
(ICM and DCM) as compared to healthy subjects (HS) and
analysed potential novel mechanisms to improve their repair
capacity.
Methods: Endothelial progenitor cells were isolated from
peripheral blood from patients with heart failure due to ICM
(n = 18) or DCM (n = 16) and healthy subjects (n = 19). In vivo
endothelial repair capacity of EPCs was examined after
transplantation into nude mice with vascular injury. NO and
superoxide production of EPCs were determined by electron
spin resonance spectroscopy. The microRNA profile of EPCs
was characterized using a microRNA array (Exiqon; Denmark).
Furthermore, the secretom of EPCs was characterized by using
a protein array.
Results: In vivo endothelial repair capacity of EPCs derived from
patients with heart failure due to ICM and DCM was markedly
reduced as compared to EPCs from healthy subjects
(reendothelialized area: 16.7 ± 1.1 versus 16.6 ± 1.7 versus 25.4 ±
2.1%; P <0.05). EPCs from patients with heart failure due to ICM
and DCM had an impaired NO production compared to healthy
subjects (1892 ± 110.9 versus 1922 ± 144.2 versus 2502 ± 185.7
nmol NO / h / 2*106 EPCs; P <0.05), that may, at least in part,
account for an impaired endothelial repair capacity. Moreover,
microRNA profiling of EPCs indicated miRNA expression in EPCs
regulating angiogenic growth factors and homing molecules,
thereby identifying a novel target to improve their repair capacity.
Conclusions: In vivo endothelial repair capacity of EPCs is
markedly reduced in patients with heart failure due to ICM and
DCM as compared to healthy subjects that may limit the
effectiveness of cell-based therapeutic approaches in these
patients. Reduced NO bioavailability of EPCs from patients with
CHF likely contributes to a reduced repair capacity. Moreover,
microRNAs regulating angiogenic growth factors and homing
molecules represent an attractive target to improve repair
capacity of patient-derived EPCs in CHF.
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Foetal liver kinase receptor (FLT3) is expressed on cardiac
myocytes and mediates pro-survival signaling
O. Pfister, V. Lorenz, S.P. Häuselmann, B.I. Rosc-Schlüter, K. Bühler,
L. Kenins, A. Wodnar-Filipowicz, G.M. Kuster (Basel, CH)
Background: Fetal liver kinase (Flt3) is a member of the tyrosine
kinase family of receptors that mediates cell survival via Akt and
ERK1/2 signaling in hematopoietic cells. To date nothing is known
about expression and function of Flt3 in cardiac myocytes. In this
study we determined Flt3 expression and Flt3-dependent prosurvival signaling in neonatal rat ventricular myocytes (NRVM).
Methods: NRVMs were kept under basal conditions with 20%
O2/5% CO2 until they were subjected to hypoxia (1% O2/ 5%
CO2) for 24-48 hours. Gene expression of Flt3-receptor was
determined under basal and hypoxic conditions using quantitative
RT-PCR analysis. Recombinant Flt3 ligand (rhFL) was used to
activate the Flt3-receptor. Phosphorylation of Akt and ERK1/2
was determined by Western Blot analysis. Cell survival was
assessed by fluorescent activated cell sorting (FACS) using
propidium iodid staining.
Results: RT-PCR analyses revealed robust gene expression of
Flt3-receptor with time-dependent up-regulation upon exposure to
hypoxia (+100 ± 23%, p <0.05, at 16 h and +155 ± 69%, p <0.01,
at 24 h of hypoxia, respectively). Administration of rhFL (500
ng/ml) to NRVMs induced a significant (p <0.05) transient
increase in Akt- and ERK1/2-phosphorylation, which peaked at
10 min (+66 ± 13% for Akt and +79 ± 46% for ERK1/2), thereby
documenting activation of pro-survival signaling in cardiac
myocytes in response to Flt3 receptor-stimulation. In line with
activated pro-survival signaling, administration of rhFL improved
cell survival as compared to vehicle-treated NRVMs in three
different in vitro models of ischemia: low oxygen (1% O2), serumstarvation, and exposure to hydrogen peroxide (500 uM),
respectively.
Conclusion: This is the first evidence of Flt3-induced pro-survival
signaling in cardiac myocytes. Given a pro-survival role of Flt3 in
the myocardium, inhibition of Flt3 by tyrosine kinase inhibitors as
used for the treatment of leukemia might result in increased
cardiotoxicity particularly under conditions of hypoxic stress.
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Real-time three-dimensional echocardiographic assessment
of the right ventricle in comparison with magnetic resonance
imaging
G. Leibundgut, A. Rohner, A.M. Bernheim, A. Kessel,
M.J. Zellweger, P. Buser, M. Handke (Basel, CH)
Background: Right ventricular ejection fraction (RVEF)
represents a strong and independent predictor of mortality in left
heart failure. Due to the complexity of right-ventricular geometry,
the value of 2D-echocardiography is limited in determining
volumes and ejection fraction. Real-time 3D echocardiography
(RT3DE) has been proven to be reliable in the assessment of left
ventricle and is already established in that field.
Objectives: Until now it has been unknown whether right
ventricular (RV) volumes and function can be reliably assessed
by RT3DE. A novel software package enables rapid quantification
of RV size and function through a unique 3D surface model. Aim
of the study was to validate the new technology using magnetic
resonance imaging (MRI) as gold standard.
Methods: Patients with normal or abnormal right ventricle due
to various cardiac diseases (coronary artery disease, myocarditis,
valvular heart disease, arrhythmogenic right ventricular
cardiomyopathy, amyloidosis, iron overload, and connective
tissue disorders) were included in the study. Patients were
recruited following cardiac MRI. Acquisition of a pyramidal data
volume was done by transthoracic RT3DE. Off-line reconstruction
was performed of a dynamic polyhedron model of the RV based
on the endsystolic and enddiastolic contours at predefined
standard cutting planes. RV volumes and EF were determined
and compared with MRI data. All measurements were done in a
blinded fashion.
Results: A total of 57 patients were examined. The mean values
for right ventricular enddiastolic volume (RVEDV), endsystolic
volume (RVESV), stroke volume (RVSV) and ejection fraction
(RVEF) are given in table 1. We found moderate correlations
between the measurements obtained by RT3DE and MRI (table 1).
Bland-Altmann analysis showed slight to moderate mean
differences for RVEDV (14 ± 26 ml), RVESV (8 ± 16 ml) and
RVSV (7 ± 16 ml) but no significant mean difference for RVEF
(0.6 ± 8%).
Conclusion: RT3DE may become a time- and cost-saving
alternative to MRI in the quantitative assessment of the RV.
Particularly, there is close agreement between the two modalities
in the determination of RV systolic function.
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Regulation der myokardialen Perfusion unter hohen
diastolischen Drücken bei externer Gegenpulsation
S.F. de Marchi, S. Gloekler, S.F. Rimoldi, H. Steck, C. Seiler
(Bern, CH)
Einleitung: Der externen Gegenpulsation (external
counterpulsation, ECP) wird eine perfusionssteigernde Wirkung
im Myokard zugeschrieben. Die zugrundeliegenden Daten
stammen jedoch aus invasiven Messungen in den epikardialen
Arterien, und nicht aus direkten Perfusionsmessungen.
Methoden: 20 gesunde Probanden wurden unter steigenden
ECP-Druckstufen (0, 80, 160, 240 und 300 mm Hg) mittels
quantitativer Myokard-Kontrastechokardiographie untersucht.
Es wurden drei Aufnahmesequenzen auf jeder ECP-Stufe
durchgeführt. Die Perfusion wurde in end-diastolischen Bildern
ausgewertet. Endpunkte waren: der absolute myokardiale
Blutfluss (MBF, ml/min/g) und die Fraktion myokardialen
Blutvolumens (relatives Blutvolumen rBV, ml/ml). Die arteriellen
Druckkurven wurden sphygmometrisch aufgezeichnet und
digitalisiert. Perfusion und Druckkurven wurden mit Hilfe eigener
Matlab-Softwares analysiert. Der mikrovaskuläre Widerstand
wurde wie folgt berechnet: diastolischer Druck / MBF (in
mmHg*min/ml*g). Wiederholte Messungen wurden mittels ANOVA
repeated measures und dem Dunnett’s Post Test verglichen. Auf-
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bzw. absteigende Trends wurden mittels Post Test für signifikante
Trends ermittelt.
Ergebnisse: Es gab eine signifikante Steigerung des
diastolischen Blutdruckes unter steigenden ECP-Stufen von
anfänglich 80 ± 11 auf maximal 134 ± 14 mm Hg (p <0.0001,
signifikant ab Stufe 80mmHg). Das rBV zeigte einen signifikanten
Anstieg von 0.11 ± 0.04 auf maximal 0.14 ± 0.04 (p = 0.01). Der
MBF zeigte einen signifikanten Aufwärtstrend von 1.12 ± 0.38 bis
1.44 ± 0.88 ml/min/g (p <0.05). Der mikrovaskuläre Widerstand
des Myokards zeigte ab Stufe 240mmHg eine signifikante
Zunahme von 78 ± 29 auf maximal 127 ± 77 mm Hg*min/ml*g
(p = 0.0004).
Schlussfolgerungen: Unter ECP kommt es bei hohen Gegenpulsationsdrücken zu einer Zunahme des intramyokardialen
Blutvolumens, sowie zu einer Widerstandserhöhung der Mikrozirkulation. Letztere scheint einer Perfusionssteigerung effizient
entgegenzuwirken. Wir interpretieren sie als eine bisher nicht
beschriebene Gegenregulation zum forcierten Perfusionsdruck.
Die in früheren invasiven Studien gezeigte signifikante
Flusssteigerung in den epikardialen Koronararterien unter ECP
könnte somit bei hohen Gegenpulsationsdrücken in erheblichem
Masse durch Rekrutierung von arterio-arteriellen oder -venösen
Shunts an der Mikrozirkulation vorbeigeleitet werden.
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Geometric versus non-geometric methods to quantify
right ventricular function by echocardiography
M. Schwerzmann, K. Wustmann, A. Wahl, F. Praz, C. Eigenmann,
C. Seiler (Bern, CH)
Background: Echocardiographic assessment of right ventricular
(RV) systolic function is important and challenging. Different
geometric and non-geometric methods have been proposed to
quantify RV systolic function by echocardiography. It is unknown
how these methods correlate with RV ejection fraction (EF)
measured by cardiac magnetic resonance imaging (MRI) under
different RV loading conditions.
Methods: In 43 stable patients (pts) undergoing cardiac MRI
within 60 days of echocardiographic assessment of RV function,
we compared MRI-based RV-EF with (1) the fractional area
change (FAC) in the 4-chamber-view, (2) the peak systolic
velocity of the lateral tricuspid annulus (DTI-S), (3) its amount of
systolic apical motion (TAM) and with (4) the RV myocardial
performance index (MPI) derived from the RV isovolumetric
indices. Binary exposure variables for increased RV pressure load
(defined as RV systolic pressure >40 mm Hg, n = 14) or increased
RV volume load (presence of severe pulmonary regurgitation,
n = 14) were added to the linear regression model used for
calculating the correlations between RV-EF and FAC, DTI-S,
TAM and MPI, respectively.
Results: Mean RV-EF was 45% (range 22–71%) and mean time
interval between MRI and echocardiography was 20 days.
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Table 1 shows the corresponding correlations between the
echocardiographic assessment of RV systolic function and MRIderived RV-EF without (column 2) and with (column 3) exposure
variables for different loading conditions. Column 4 and 5 indicate
the p-value of the exposure variables in the corresponding
multiple regression model.
Conclusion: FAC correlates best with MRI-derived RV-EF and its
correlation is not affected by increased RV volume- or pressure
load. In this study, non-geometric models correlate less well with
RV-EF, and the MPI is particularly sensitive to loading conditions
when compared with MRI-derived RV-EF.
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Reduced atrial emptying after orthotopic heart
transplantation masquerading as restrictive transmitral
Doppler flow pattern
P. Pascale, P. Monney, X. Jeanrenaud, N. Aebischer, P.Yerly, P. Vogt,
E. Pruvot, J. Schläpfer (Lausanne, CH)
Background: Pulsed-waved Doppler evaluation of transmitral
blood flow velocity provides insights into left atrial (LA)
mechanical function in addition to its widespread use for the
evaluation of the left ventricular diastolic function. An early (E) to
late (A) diastolic filling velocities ratio greater than 2 is typically
seen in the late stage of diastolic dysfunction. However, this
transmitral filling pattern has also been noted as a consequence
of the transient depressed LA contractility that occurs after
cardioversion of atrial fibrillation. We hypothesized that the
impaired function and dilation of the LA demonstrated after
standard biatrial anastomotic technique of orthotopic
transplantation (BAT) could also lead to this pseudorestrictive
pattern. We therefore aimed to evaluate in these patients the
transmitral Doppler flow pattern and the lateral tissue Doppler
mitral annular velocity (Ea) as preload-independent index of LV
relaxation.
Method: This retrospective cohort study included consecutive
patients after BAT who had one or more transthoracic
echocardiograms at our university-based hospital between 2005
and 2007. Criteria for inclusion included the presence of sinus
rhythm and adequate echocardiographic two-dimensional
imaging. Patients with fusion of the E and A velocities defined as
an E velocity exceeding 20cm/s at the beginning of the A velocity
were excluded.
Results: The study population comprised 68 patients 91 ± 73
months after BAT. 13 patients were excluded because of fusion
of the E and A velocities. 38 patients (69%) had an E/A ratio
>2 (2.93 ± 0.6). LV ejection fraction (61% ± 11%) and LA volume
(125 ± 63 ml) did not significantly differ compared to patients with
an E/A ratio ≤2. In patients with an E/A ratio > 2, the E/Ea ratio
was 7.5 ± 3. A ratio >10 consistent with significant reduction in the
LV compliance was observed in only 5 patients, one of which had
transplant rejection.
Conclusion: Our study suggests that a pseudorestrictive filling
pattern may frequently be observed after BAT. A truly restrictive
filling related to advanced diastolic dysfunction was deemed
unlikely in most patients considering an elevated Ea velocity with
normal E/Ea ratio. Recognition of this pseudorestrictive pattern
not only avoids misdiagnosis of diastolic dysfunction, but may
also provide a clue to the diagnosis of other causes of impaired
LA function as an occult atrial tachyarrhythmia.
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Right Ventricle Myocardial Performance Index in patients
with severe COPD and secondary pulmonary hypertension
treated with Bosentan
M. Di Valentino, A. Linka, M.Tamm, D. Stolz (Bellinzona, Winterthur,
Basel, CH)
Background: Right ventricle myocardial performance index (RVMPI) is a non-invasive Doppler measurement of global ventricle
function (systole and diastole) defined as ratio of the sum of
isovolumic contraction time and isovolumic relaxation time divided
by the systolic ejection time (normal value mean 0.28 SD 0.04).
An increased RV-MPI is associated with either right ventricle
dysfunction or pulmonary hypertension. Few data are known
about the value of RV-MPI in patients with severe chronic
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obstructive pulmonary disease (COPD) treated with bosentan,
an endothelin receptor antagonist.
Aim: To asses the feasibility of the RV-MPI in patients with severe
COPD and associated pulmonary hypertension (PH) treated with
bosentan.
Methods: Double-blind, placebo-controlled study. Patients with
severe or very severe COPD (GOLD III-IV) were randomly
assigned in a 2:1 ratio to receive either bosentan or placebo for
12 weeks. RV-MPI was calculated at baseline and after three
months of treatment.
Results: Thirty patients were included in the study; 20 were
assigned to bosentan (69.5 SD 8.8 yo, 1 male) and 10 to placebo
(65 SD 7.9 yo, 7 male). Systolic pulmonary arterial pressure was
similar in the two groups at baseline (median 32 mm Hg [IQR 29–
38] vs. 37 mm Hg [20–42], p = 0.779) and after 3 months (median
30 mm Hg [26–34] vs. 33 mm Hg [29–39], p = 0.288). RV-MPI at
baseline was 0.49 [0.44–0.79] in the bosentan group and 0.42
[0.35–0.49] in the placebo group, p = 0.05. After 12 weeks of
treatment, RV-MPI was 0.44 [0.3-0.64] in the bosentan group
placebo group and 0.56 (0.41–0.76) in the placebo group
(p = 0.006).
Conclusion: Measurement of RV-MPI is feasible in patients with
severe COPD and COPD-associated PAH. Bosentan therapy
improves RV-MPI significantly. These results should be confirmed
in a larger cohort.
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Mitral E/Ea is a marker of systolic dysfunction but not of
elevated filling pressure in paediatric patients with
cardiomyopathy
C.Tissot, L.B. Willis, K.L. Villavicencio, C.M. Phelps, A.K.Younoszai,
S.D. Miyamoto (Denver, USA)
Introduction: Doppler echocardiography is used to assess
diastolic function and correlates with filling pressures in adults.
The objective of this study is to identify echocardiographic
markers able to differentiate systolic from diastolic dysfunction
and echocardiographic markers of increased filling pressures in
children with cardiomyopathy.
Methods: All children with dilated (DCM), hypertrophic (HCM)
or restrictive (RCM) cardiomyopathy who had a cardiac
catheterization and echocardiogram between 2006 and 2008
were reviewed. Patients were divided into: primarly systolic
dysfunction (SD), ie patients with DCM and primarly diastolic
dysfunction (DD), ie patients with HCM or RCM.
Echocardiographic measurements included ejection fraction (EF),
dP/dt of mitral regurgitation (MR), mitral inflow (MV), tricuspid
inflow (TV) and pulmonary vein (PV) Doppler, tissue Doppler
velocities (Ea), color M-mode inflow propagation velocity (Vp).
Results: Thirty-four catheterizations and echocardiograms were
performed in 29 children with an interval between studies of 5 ±
58 days, of those 21 were in the SD group and 8 in the DD group.
The mean age was 9.5 ± 6.2 years and was lower in the SD
group (8 ± 6.7 vs 13 ± 3 yr, p <0.01). Compared to patients with
DD, the SD group had lower MVE (0.76 ± 0.25 vs 0.94 ± 0.28
m/s, p <0.05), PVS and PVD wave (0.41 ± 0.17 vs 0.56 ± 0.18
m/s, p <0.01; 0.47 ± 0.17 vs 0.58 ± 0.15 m/s, p <0.05
respectively) and PVA wave reversal (0.24 ± 0.12 vs 0.36 ± 0.14
m/s, p <0.01) velocities, MVE deceleration time (0.09 ± 0.03 vs
0.12 ± 0.03 s, p <0.01), MVA (0.09 ± 0.03 vs 0.11 ± 0.02 s,
p <0.05) and PVA (0.09 ± 0.03 vs 0.15 ± 0.04 s, p <0.01)
durations, and MVEa veloctiy (10 ± 5 vs 13 ± 4 cm/s, p <0.05).
The SD group had lower Vp (67 ± 35, SD vs 106 ± 55, p <0.05)
and dP/dt of MR (620 ± 251, SD vs 1648 ± 520, DD, p <0.01).
Mitral E/Ea was higher in the SD group (12 ± 5, SD vs 6 ± 2,
DD, p <0.01) and correlated with systolic dysfunction (11 ± 5,
EF <55% vs 7 ± 4, EF ≥55%, p <0.05) but not with filling pressure
(10 ± 5, PCWP ≥12 vs 10 ± 6, PCWP <12 mm Hg, p = ns).
Tricuspid E/Ea correlated with mean PAP (27 ± 10 mm Hg,
TVE/Ea ≤8 vs 19 ± 3 mm Hg, TVE/Ea >8, p <0.05).
Conclusion: Mitral E/Ea correlates with systolic dysfunction but
not with filling pressures in children with cardiomyopathy, whereas
tricuspid E/Ea correlates with pulmonary arterial pressure.
Prospective studies in larger populations are needed to confirm
these findings.
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Is there an “obesity paradox” in heart failure patients
from the TIME-CHF population?
M. Studer, P. Dubach, J. Urs,T. Suter, A. Vuillomenet, S.Toggweiler,
H. Osterhues, M. Pfisterer, H.P. Brunner-La Rocca, P. Erne (Basel,
Chur, Luzern, Bern, Aarau, Zürich, CH; Lörrach, D)
Background: In heart failure patients an “obesity-paradox”
with increased survival of patients with higher BMI has been
described. However it is not known if this is also true in elderly
patients and if high BMI is a cause of improved survival or just a
marker. Therefore, we assessed the prognostic impact of BMI in
an elderly HF population and the relationship of BMI with
indicators of HF severity.
Methods: We analysed patients which were included in the
TIME-heart-failure (TIME-CHF) study, a prospective singleblinded multicenter trial including symptomatic HF patients both
with reduced and preserved LV-ejection fraction (EF). A variety of
baseline characteristics including lab testing and 6-min walking
test were assessed. Median follow-up was 793 days (longest
2003 days). Predictors of outcome were tested for independence
in a multivariate Cox-regression model.
Results: A total of 621 patients were included in this analysis.
We characterized three groups of BMI: A) lean: BMI ≤25 kg/m2
(n = 303), B) overweight: BMI >25 ≤30 kg/ m2 (n = 218), C)
obese: BMI >30 kg/ m2 (n = 100). Patients with lower BMI were
significantly older and had significantly higher NT-BNP-values.
The 6-min walking distance was significantly higher in the middle
weight group compared to the leaner patients and also compared
to the obese. There was a significant difference in LV-EF with
higher LV-EF in the obese group compared to the lean persons.

Analysed in a Kaplan Meier survival model, patients with higher
BMI (>25 kg/ m2) showed better survival compared to those with
lower BMI (≤25,0 kg/ m2 (see graph). However in multivariate
analysis, BMI was no longer an independent predictor of
outcome.
Conclusion: Obese patients were significantly younger, had
lower NT-BNP values and a better EF. Higher BMI was related to
better survival in an elderly HF population, but based on
multivariate analysis, it seems to be a marker of improved
outcome rather than a factor directly influencing prognosis.
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Prevention of heart failure by urocortin 2 is accompanied by
beneficial effects on intracellular calcium levels in an animal
model of hypertensive heart disease
S. Meili-Butz, D. John, K. Bühler, M. Pfisterer, P. Buser, W.W. Vale,
K.L. 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 as part of a peripheral CRF system modulating
cardiovascular function and mediating cardiovascular responses
to stress. Vasodilatory, inotropic, and chronotropic effects in the
heart and cardiovascular system of cardiomyopathic mice and
improved intracellular calcium handling in isolated myocytes have
been demonstrated after acute administration of Ucn2. Chronic
Ucn2 administration induced sustained blood pressure lowering
and prevented the development of left ventricular hypertrophy
(LVH) and congestive heart failure (CHF) in an animal model of
hypertensive heart disease. However, no data are available on the
effects of chronic administration of Ucn2 on intracellular calcium
handling during the development of CHF.
Methods: Experiments were performed in Dahl salt-sensitive
(DSS) rats. From age 6 weeks on, animals were fed a diet
containing 4% NaCl (high salt diet, HSD) to induce arterial
hypertension, LVH, and CHF. From week 7 of HSD (phase of
LVH) on, animals were injected with either Ucn2 (2.5 microg/kg
body weight) or vehicle b.i.d. Animals underwent tail cuff blood
pressure measurements and echocardiographic analysis of LV
dimension and function after 5 weeks of b.i.d. treatment.
Intracellular calcium cycling using Indo-1 was analyzed in isolated
perfused rat hearts paced at physiological conditions for rats
(5 Hz) after sacrifice.
Results: The effects of Ucn2 treatment on echocardiographic
parameters and intracellular calcium cycling are given in the
following table (mean ± SD, n = 5).
Conclusion: Chronic application of Ucn2 in an animal model of
hypertensive heart disease at the stage of LVH prevents the
deterioration of LV function observed in vehicle-treated control
animals. Preserved LV function is accompanied by lower systolic
and diastolic calcium levels in Ucn2- compared to vehicle-treated
animals suggesting preserved calcium sensitivity of myocardial
contractile proteins.
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End of life preferences in elderly heart failure patients:
to live better or longer?
H.P. Brunner-La Rocca, R. Schindler, H. Rickli, P. Erne, S. Osswald,
M. Peter, H.J. Beer, S.I.Yoon, M. Schieber, M. Pfisterer for the
TIME-CHF Investigators
Background: It is generally assumed that elderly patients (pts)
with severe chronic disease would prefer improved quality of life
(QoL) rather than prolonged survival and that this would depend
on the severity of underlying disease. However, there is little data
in this regard, particularly in elderly pts with chronic heart failure
(CHF).
Methods: In a multicenter, prospective trial, 622 pts aged
>60 years with a hospital discharge diagnosis of CHF within the
preceding year, dyspnoea NYHA ≥II, and a BNP value ≥2x upper
limit of normal were included. Besides clinical characteristics,
end-of-life (EoL) preferences using a time-trade-off (TTO)
instrument and QoL questionnaire (Minnesota living with CHF;
geriatric depression score) were assessed. For TTO, pts were
asked if they were willing to accept a shorter life span for living
without any symptoms. Pts were also asked if they would want to
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be resuscitated if this would be required. Predictors of EoL
preferences were evaluated.
Results: Pts were 79 ± 8 (60–97) years of age, 59% male with a
mean LVEF of 35 ± 13%. Main causes of CHF were coronary
(53%) and hypertensive (28%) heart disease. Of the 622 pts, 556
(89%) replied to the TTO question, of which 74% were not willing
to trade survival time for improved QoL. Willingness to trade time
for QoL was higher in pts with NYHA ≥III (33 vs 21%, p = .001),
lower haemoglobin (12.7 ± 1.9 vs 13.2 ± 1.8 g/dl, p = .002), higher
depression score (5.1 ± 3.3 vs 4.1 ± 3.0, p = .003), and who were
living alone (34 vs 22%, p = .002; all independent predictors). Age
≥75 years, female gender, LVEF >45% and osteoporosis were
additional univariate predictors of this willingness. Of 603 (97%)
expressing their resuscitation preference, 51% would have
wanted resuscitation, 39% not, and 10% were undetermined. No
resuscitation was preferred by older pts, women, those living
alone and with a higher depression score in multivariate analysis.
All other variables were not related to this preference or only in
univariate analysis (hemoglobin, history of stroke, arthritis).
Conclusions: The majority of elderly CHF pts prefer longevity
over QoL and half would want to be resuscitated. EoL preferences
were mainly determined by symptoms, social status, depression,
and to certain degree also by age and female gender.
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International organ exchange or how can we increase the
number of heart transplantations in Switzerland?
D. Vernet, S. Schneider, H.-P. Marti, F.F. Immer
on behalf of Swisstransplant (Bern, CH)
Introduction: Organ shortening is an important issue in general
an especially in heart transplantations (HTX) in Switzerland.
International exchange within the European organ exchange
organisations (EOEO) is of increasing interest. The aim of the
study is to analyse the frequency of foreign heart offers to
Swisstransplant and the involved centers and the reasons for
acceptance or refusal.
Patients and methods: A retrospective study was conducted
between 01/04 and 18/11/2008 to analyse all foreign heart offers.
Reaction time (Swisstransplant and transplant center), quality of
medical information and decision process were evaluated. The
data were collected from the Swisstransplant database and from
the EOEO organ offer form sheets. Results were analyzed in
relation to medical decisions and logistic aspects.
Results: Overall 289 foreign donor hearts have been offered.
Average age of the donor was 24.4 years. Nearly 60% of the
donors were under the age of 30 years. 8 hearts have been
accepted and were successfully transplanted, corresponding to
5.8% of the total number of HTX in this time period in
Switzerland. In 12 foreign offers decision time was too long and
the organs were no longer available at the time of decision, which
would have increased the number of HTX of 14.5%. 90% of the
accepted organs were within a range of 1000 km distance
between donor and transplant centre. Logistic refusal was found
in 44 offers mainly due to long distances (>1000 km).
Conclusion: Fast decision making would allow to substantially
increase the number of heart transplants in Switzerland. The
introduction of new technologies, such as perfusion machines,
must be considered in the close future. Transports over long
distances would be tolerable and high quality organs could be
obtained.
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Mitral annular shape, size, and motion in normals and in
patients with cardiomyopathy: evaluation with computed
tomography
P.Trigo Trindade, L. Desbiolles, P. Stolzmann, S. Leschka,
H. Scheffel, A. Plass,T. Schertler, M. Genoni, P. Cattin, B. Marincek,
T. Frauenfelder, H. Alkadhi (Zürich, CH)
Objectives: To assess prospectively, in healthy subjects and
in patients with dilated (DCM) and hypertrophic obstructive
cardiomyopathy (HOCM), the three-dimensional (3D) shape,
size, and motion of the mitral annulus (MA) using computed
tomography (CT).
Materials and methods: Twenty patients with no cardiac
abnormalities (referred to as normals), 15 with DCM, and 15 with
HOCM as determined by echocardiography underwent contrastenhanced, retrospectively electrocardiography-gated 64-slice CT
of the heart. The MA was manually segmented in 10%-steps of
the RR-interval with a dedicated 3D-software employing the pointwrap algorithm. The MA shape, area size, change of the MA area,
and apicobasal MA motion throughout the cardiac cycle were
determined and compared between the groups. Intercommissural
distances were measured with CT and compared with findings
during surgery in 9 patients undergoing ring annuloplasty.
Results: The MA was non-planar in all phases and subjects,
being largest in diastole and smallest in systole. The MA area was
significantly (P <.001) larger in patients with DCM (11.5 ± 4.1 cm2/
m2) as compared to normals (5.5 ± 0.9cm2/m2) and HOCM (4.7 ±
0.9 cm2/m2). The change of MA area throughout the cardiac cycle
was significantly (P <.017) smaller in patients with DCM (12.2 ±
3.3%/m2) as compared to normals (20.0 ± 7.9%/m2) and HOCM
(20.5 ± 7.7%/m2). The mean apicobasal motion was significantly
(P <.017) smaller in patients with DCM (2.2 ± 1.0 mm/m2) as
compared to normals (3.6 ± 0.8 mm/m2) and HOCM (2.7 ± 0.7
mm/m2). Intercommisural distances as determined by CT showed
a good correlation (r = 0.68,P <0.05) with intraoperative
measurements (mean difference 0.44 mm, limits of agreement –
2.73–3.62 mm).
Conclusion: Our study provides in-vivo human data on the 3D
shape, size, and motion of the MA in healthy subjects. Significant
variations in size and motion of the MA were noted between
normals and patients with DCM and HOCM. This imaging
technique may prove extremely valuable in the choice of a
prosthetic ring prior to surgical mitral valve reconstruction and in
planning interventional mitral ring annuloplasty. Further studies
are needed to address the impact of this method on clinical
outcome after surgery or interventional procedures.
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Comparison of echocardiographic parameters between
systolic and diastolic dysfunction in elderly patients with
heart failure
R. Handschin, K. Goetschalckx, B. Julius, P. Hilti, S. Kiencke,
A.M. Bernheim, P. Buser, M. Pfisterer, H.P. Brunner-La Rocca,
P. Rickenbacher for the TIME-CHF Investigators
Background: Heart Failure (HF) is defined as a clinical syndrome
with typical symptoms and signs as well as objective evidence
of systolic or diastolic dysfunction, usually assessed by
echocardiography. In addition, Doppler echocardiography
provides information on structural and hemodynamic alterations
of the failing heart, but direct comparison between systolic (SHF)
and diastolic heart failure (DHF) in a large population is lacking.
Thus, baseline echocardiographic data of DHF patients were
compared with those of SHF patients enrolled in the Trial of
Intensified versus standard Medical therapy in Elderly patients
with Congestive Heart Failure (TIME-CHF).
Methods: SHF was defined as LVEF ≤45% and DHF as LVEF
>45%. Left ventricular (LV) volume, mass and LVEF, left and right
atrial (LA and RA) area, as well as tricuspid annulus peak systolic
excursion (TAPSE) and right ventricular (RV) fractional area
shortening (FAS) were assessed. Systolic right ventricular to atrial
pressure gradients (RVPG) were measured as an estimate of
systolic pulmonary artery pressures. The ratio of early (E) to atrial
(A) transmitral inflow velocities and the Tissue Doppler-derived
septal and lateral mitral annular early velocities (e’ septal, e’
lateral) as echocardiographic markers of LV relaxation, were
used to assess LV diastolic properties. LV filling pressures were
estimated by the ratio of E/e’, calculated for the septal and the
lateral mitral annulus. The New York Heart Association (NYHA)
class served to assess the severity of HF symptoms.
Results: Echocardiographic data were available for 391 patients
with SHF and 100 patients with DHF (table 1). Expectedly,
patients with SHF had a larger LV volume, a higher LV myocardial
mass and by definition a lower LVEF. Lower FAS and TAPSE
indicated a likewise worse systolic function of the RV in SHF, but
RVPG as well as LA and RA area did not differ between groups.
Patients with DHF exhibited a higher E-wave, A-wave, e’ septal,
and e’ lateral. However, E/e’, both septal and lateral, were elevated
to a similar extent in both groups. No differences in NYHA class
were found between SHF and DHF (table 2).
Conclusion: Despite worse systolic function of both ventricles
and worse relaxation of the left ventricle in SHF, no differences in
the size of the atria and LV filling pressure were present between
patients with SHF and DHF. This may explain the similar symptom
severity of patients with SHF and DHF despite their differences in
LVEF.
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Variability in the assessment of left ventricular function by
echocardiography between centres in elderly heart failure
patients
B.A. Kaufmann, S.Y. Min, R. Zaker, U. Oswald, R. Fahrner, M. Paul,
S. Suter, A.M. Bernheim, M. Pfisterer, H.P. Brunner-La Rocca for
the TIME Investigators
Introduction: Important treatment decisions in patients with
heart failure are based on the assessment of left ventricular
ejection fraction (LVEF), such as indication for implantation of an
ICD. Accuracy of estimation of LVEF may have an important
influence on this. Thus, we investigated the correlation of LVEF
assessment between a core-lab at a large tertiary center versus
recruiting centers in the TIME-CHF trial. We also assessed the
dependence of that correlation on image quality and potential
influences of interobserver variability on treatment decisions.
Methods: TIME-CHF was a multicenter trial comparing an
intensified (NT-BNP guided) versus standard medical therapy in
patients aged ≥60 with systolic or diastolic heart failure. Patients
who had their LVEF assessed at the recruiting center and
technically adequate echocardiographic data transferred to the
study core-lab for re-assessment were included in the present
analysis. LVEF was measured with standard ultrasound
equipment using visual assessment, the area-length or biplane
Simpson’s method for reporting at the recruiting center. Images
including a 4-chamber and a 2-chamber apical view were digitally
stored and transferred to the core laboratory. Re-assessment was
done with biplane Simpson’s method by investigators blinded to
the reported LVEF, and also included an appraisal of image
quality.
Results: 413 patients had the LVEF analyzed at the recruiting
center and at the core lab. Image quality was suboptimal in 200
and good in 213. Overall, the correlation between LVEF at the
recruiting centers and at the core lab was good, independent of
image quality with basically no differences between mean values
(table). However, interobserver variability expressed as 95%-CI in
Bland-Altman analysis was large: 21.1% of all patients would have
been re-assigned to having either a LVEF above or below the
commonly used cutoff value of LVEF = 30%. Image quality had
limited influence and this proportion was 20.2% in the subgroup
with good and 23.5% in the subgroup with suboptimal image
quality (p = 0.47).
Conclusions: Overall, the correlation between LVEF assessed
by different centers based on the same ultrasound data is
relatively good, regardless of image quality. However, despite this,
more than one fifth of the patients would have been re-assigned
to a different category when using the clinically important cutoff
value of 30%, regardless of image quality.
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Pulmonary artery pressure and right ventricular function
in healthy children and adolescents after rapid ascent
to 3450 m
S.F. Rimoldi,T. Stuber, S.F. De Marchi, H. Duplain, S. Garcin,
C. Sartori, U. Scherrer,Y. Allemann (Bern, Lausanne, CH)
Background: High-altitude tourist destinations are reached by
increasing numbers of children and adolescents after rapid ascent
by mechanical transportation. The high-altitude induced increase
of pulmonary-artery pressure in these non-acclimatized young
persons is expected to be substantial and may have adverse
effects on the right ventricular function, but there is no
information.
Methods: We performed echocardiographic assessments of
pulmonary-artery pressure and systolic right ventricular (RV)
function in 120 healthy, non-acclimatized children and
adolescents (56 female, mean ± SD age 11 ± 2.4 y, range 6–16 y)
with no previous high-altitude experience, at low altitude (540 m)
and 24 hrs after rapid ascent to 3450 m.
Results: As expected, the altitude-induced decrease in arterial
oxygen saturation (from 97 ± 1.2 to 90 ± 2.4%, P <0.0001) was
accompanied by a more than two-fold increase of the systolic
right ventricular to right atrial pressure gradient (from 16 ± 3 to 35
± 11 mm Hg, P <0.0001). Surprisingly, this dramatic increase in
pulmonary-artery pressure did not have any adverse effects on
right ventricular function, but was associated with a significant
increase in the systolic RV function parameters. Tricuspid annular
plane systolic excursion (TAPSE) (20.1 ± 1.8 vs. 20.8 ± 2.5 mm,
P <0.0001), peak systolic tissue Doppler contraction velocity
signal of the lateral tricuspid annulus (14.5 ± 2.0 to 15.7 ± 2.6
cm/s, P <0.0001) and isovolumic myocardial acceleration, a proxy
of the right-ventricular contractile function (2.7 ± 0.7 vs. 5.0 ±
1.1 cm/s2, P <0.0001) were all significantly greater at high than
at low altitude.
Conclusions: These data provide the first evidence that in young
healthy non-acclimatized children and adolescents, the dramatic
increase of pulmonary-artery pressure induced by rapid exposure
to high altitude is associated with increased systolic right
ventricular function. These findings contrast with observations in
adults in whom systolic right ventricular function remains
unchanged under these conditions.
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Left ventricular noncompaction: caveats of
echocardiographic criteria and overlap with other
cardiomyopathies
R. Diamond, M. Pfyffer, R. Candinas, F.W. Amann, A. Fäh-Gunz,
C. Scharf, W. Kiowski, C.H. Attenhofer Jost (Zürich, CH)
Background: Left ventricular noncompaction (LVNC) is a
cardiomyopathy characterized by a 2-layered myocardium with
noncompacted myocardium, increased left wall thickness, and
increased trabeculations/recesses. Diagnostic criteria have been
published by Jenni, Chin and Stoellberger. Many centers rely
completely on a ratio of noncompacted: compacted myocardium
>2:1 (at end-diastole, Jenni). Chin’s (ratio <0.5 at end-systole)
and Stoellberger’s criteria (at least 3 apical trabeculations) are
used more rarely. A recent study showed a high number of
patients with heart failure fulfilling these LVNC criteria (23.6 %)
questioning the sensitivity.
Methods: Prospective comparison of these criteria was
performed in 60 patients with either LVNC, DCM, hypertensive
heart disease (HHD), or hypertrophic cardiomyopathy (HCM) and
compared to controls. These patients underwent clinically
indicated echocardiography.
Results: The average age in controls (see Table) which was
lower than in LVNC, than in DCM, and in HHD but not different
from HCM (p=0.26). Left ventricular ejection fraction was
significantly lower in DCM und LVNC and not different from
controls in the other diagnosis. Results of assessment with
noncompaction criteria including any left ventricular wall
thickening (LVWTH), pronounced trabeculations (trabec.) and the
presence of abnormal papillary muscles (abnorm. PM) are shown
in the table.
Conclusion: 1. All published criteria for LVNC are not 100%
specific. 2. Differentiation LVNC from DCM is best achieved with
Jenni criteria. 3. Relying solely on the ratio of
noncompacted/compacted myocardium is not reliable, wall
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thickening and trabeculations have to be taken into account. 4.
There is a considerable overlap of the phenotype of LVNC with
HCM. 4. Stoellberger’s criteria are the least sensitive for LVNC.
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Correlation of Doppler echocardiographic parameters
and N-terminal B-type natriuretic peptide levels in elderly
patients with systolic heart failure
A.M. Bernheim, S.Y. Min, M. Wachter, D. Jenny, M. Neuhaus,
P. Mussio, L. Jörg, M. Pfisterer, H.P. Brunner-La Rocca,
P. Buser on behalf of the TIME-CHF Investigators
Background: Doppler echocardiography and brain-type
natriuretic peptide (BNP) have been proposed for the noninvasive estimation of intracardiac filling pressures and the
assessment of cardiac performance. However, little is known
about the correlation between Doppler echocardiographic
parameters and BNP in patients shortly after stabilization for
decompensated congestive heart failure (CHF). In the present
study, this was tested in patients with systolic heart failure (SHF)
enrolled in the Trial of Intensified versus standard Medical therapy
in Elderly patients with Congestive Heart Failure (TIME-CHF).
Methods: N-terminal B-type natriuretic peptide (NT-BNP) levels
collected at TIME-CHF study entry and Doppler
echocardiographic parameters recorded at baseline from 391
patients (mean age, 76 ± 8 years) with SHF (LVEF ≤45%) were
correlated. Doppler echocardiographic estimation of left
ventricular (LV) filling pressures was derived from the ratios of the
early transmitral inflow velocity (E) to the mitral annular velocity of
the septal (E/e’ septal) or the lateral (E/e’ lateral) annulus. Systolic
right ventricular to atrial pressure gradients (RVPG) were
measured as an estimate of systolic pulmonary artery pressures.
LVEF was assessed by planimetry. Tricuspid annulus peak
systolic excursion (TAPSE) was measured in the M-Mode.
Results: Median value and interquartile range of NT-BNP, mean
± SD of LVEF, E/e’septal and lateral, TAPSE, and RVPG are
shown in table 1. NT-BNP showed a significant, but weak
association with E/e’ septal (r = 0.17, p = 0.009). For E/e’ lateral
(r = 0.11, p = 0.1) and LVEF (r = –0.07, p = 0.21), no correlation
with NT-BNP was observed. NT-BNP and E/e’ septal exhibited a
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similar correlation with RVPG (NT-BNP: r = 0.29, p <0.0001; E/e’
septal: r = 0.28, p <0.0001) and an inverse relation to TAPSE
(NT-BNP: r = –0.19, p = 0.0002; E/e’ septal: r = –0.16, p = 0.01).
Conclusions: The estimation of LV filling pressures by E/e’ septal
showed a significant relation to NT-BNP and both parameters
were linked to increased pulmonary pressures and decreased
RV function. However, these correlations between Doppler
echocardiographic parameters and NT-BNP levels were
unexpectedly weak. This implies that in elderly patients with SHF,
the noninvasive assessment of the cardiac filling state may be
less accurate than generally assumed, indicating that factors
other than cardiac performance are likely to influence NT-BNP
levels importantly.
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The role of routine echocardiography for unselected
patients with cerebrovascular ischaemic events –
A one-year follow-up study
A. Rohner, M. Wachter, M. Katan, S. Muzzarelli, F. Fluri,
A.M. Bernheim (Basel, CH)
Background: Cardiac embolism is an important etiology for
cerebrovascular ischemic events (CIE). Echocardiography is
routinely performed in patients with CIE despite guidelines
recommending restriction of echocardiography to patients (pts)
with clinically suspected cardioembolic source. The aim of this
study was to examine the therapeutic impact and prognostic role
of echocardiographic findings in an unselected population
suffering from CIE.
Methods: Between October 2006 and November 2007, 328
consecutive pts after CIE underwent evaluation by transthoracic
echocardiography (TTE) and in addition by transesophageal
echocardiography (TEE) if deemed mandatory (n = 49). The
combined clinical end-point included death or recurrent CIE,
occurring during a follow-up period of 12 months.
Results: Clinical and echocardiographic baseline data are shown
in table 1. During the 12 months follow-up period, the combined
end-point was noted in 42 pts (11 re-CIE, 31 deaths). Univariate
regression analysis revealed that age, atrial fibrillation,
hypercholesterolemia and coronary heart disease were
significantly related to the combined end-point. Moreover, dilated
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atria (OR 1.89; 95% confidence interval (CI) 1.29–2.96; p <0.01)
and presence of left ventricular hypertrophy (OR 1.39; 95%
confidence interval (CI) 1.01–1.90; p = 0.04) were univariately
associated with death or re-CIE. However, in multivariate analysis,
only atrial fibrillation (OR 1.7; 95% confidence interval (CI) 1.162.46; p <0.01) and age (OR 1.58 per 10 years; 95% CI 1.07–2.48;
p = 0.02) were independently associated with the combined endpoint. Noteworthy, treatment was modified in only a few pts based
on echocardiographic findings (four patients with a cryptogenic
stroke underwent device closure of patent foramen ovale, one
patient required oral anticoagulation for intraventricular
thrombus).
Conclusion: In this 12-months follow-up study in unselected pts
suffering from CIE, none of the echocardiographic findings were
independently predictive of the combined end-point re-CIE or
death. Moreover, treatment was rarely modified based on the
echocardiographic evaluation. This data may question the need
for routine echocardiography in unselected pts with stroke.
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Mitral valve prolapse: frequent abnormal left ventricular
morphology – An explanation for the increased incidence
of sudden cardiac death?
A. Fäh-Gunz, R. Candinas, U. Bauersfeld, B. Seifert,
F.W. Amann, C.H. Attenhofer Jost (Zürich, CH)
Background: An increased incidence of sudden cardiac death
(SCD) has been associated with mitral valve prolapse (MVP). An
exact explanation is not known although reports on abnormal left
ventricular (LV) structure in MVP have been published. Data on
the exact incidence of LV anomalies in MVP are scarce.
Methods: In the echocardiography data base between July 2003
and October 2007, there were 392 patients (pt) with MVP who
had a complete echocardiographic exam including biplane
measurement of the ejection fraction (EF). 48 pt with known
coronary artery disease or a stress echocardiography positive for
ischemia were excluded. MVP was defined as prolapse of at least
2 mm beyond the long axis annular plane of any of the two mitral
leaflets. Data on echocardiographic findings, symptoms and a
history of arrhythmias were collected in these 348 pt (179 men,
mean age 58 ± 15 years). Arrhythmias had been reported in 146
pt (42%) including ventricular arrhythmias in 20 pt (6%); atrial
fibrillation/flutter in 71 pt (21%) and a history of stroke in 22 pt
(6%).
Results: MVP of both valves was present in 200 pt (58 %), in 107
pt it was the posterior (31%) and in 39 pt the anterior leaflet only
(11%). Redundancy of the leaflets was described in 139 pt (40%).
Moderate or severe mitral regurgitation was present in 41 pt
(12%). Mean LV EF was 59 ± 8%; EF was <50% in 25 pt (%). Any
LV abnormality was found in 130 pt (37%) including hypertrophic
cardiomyopathy in 37 pt (11%), hypertrabeculation in 26 pt (8%),
LV diverticulum in 5 pt (1.4%) and/or any wall motion abnormality
(53 pt). An abnormal late systolic “dip” in posterior wall motion
typical for MVP was seen in 25 pt (7%). Other congenital heart
disease was found in 21 pt (6%). The only significant predictors
of ventricular arrhythmias were: an EF of <50% (p = 0.048),
hypertrabeculation (p = 0.04), and any hypokinetic segment
(p = 0.02).
Conclusions: LV abnormalities are common in pt with MVP
(37%) and some findings are predictive of ventricular arrhythmias.
This may be an explanation for the increased incidence of SCD in
MVP.
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Assessment of tissue injury by cardiac magnetic
resonance in sub-acute and chronic myocardial infarction:
a sub-analysis of the FIRE Trial
S. Haller, P. Kuster, G. Crelier, S.Y. Min, B. Geudelin, D. Atar,
J. Bremerich, P. Buser, J. Schwitter (Basel, Zürich, CH; Wien, A;
Oslo, N)
Introduction: CMR emerged as a highly accurate method for
quantification of viable and necrotic/scar tissue. However, CMR
performance in patients with an early intervention is not well
established. In the FIRE trial (FX06 in Ischemia-REperfusion
injury), the effect of FX06, a naturally occurring peptide of human
fibrin, was shown to reduce the size of the infarct core upon
percutaneous reperfusion (PCI) of acute myocardial infarctions
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(AMI). In this study CMR quantified necrotic/scar tissue 5–7 days
and 4 months after AMI by a manual data analysis.
Aim: To assess the performance of viability CMR imaging in
patients early and late after PCI when analyzed manually or
semi-automatically.
Methods: In this randomized, double-blind, placebo-controlled
study, 234 AMI patients were recruited in 26 European centers.
According the wave front phenomenon of ischemic injury, 2 injury
zones were determined in a core lab (Medical Image Analysis
Center, Basel) by manual drawings on short-axis slices: the total
late enhancement (LE) zone (including any damaged, i.e.
hyperenhanced tissue) and the core LE zone including the
brightest core zone assumed to represent completely destroyed
myocardial tissue. The semi-automatic analysis measured the LE
zones by application of thresholds (multiple of standard deviation
of the signal in remote non-infarcted tissue), which was
determined in a randomly selected test set (n = 28 each for AMI
and chronic MI) and compared vs manual (= standard of
reference). The thresholds were then applied in the verification
sets (n = 148 and 123, respectively).
Results: Due to inadequate image quality 176/198 CMR studies
were available for AMI analysis (drop-out 11.1%) and 151/167 for
chronic MI (drop-out 9.6%). Data were categorized (quartiles) for
image quality by remote myocardium (lowest signal = best
quality). Regressions showed slopes of 0.94/0.98/0.90 for 1.–3.
quartiles vs 0.42 for the 4. quartile. All further analyses therefore
excluded the 4. quartile. In the verification set, differences vs the
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standard of reference were –0.4 g, 2.2 g, 1.5 g, and 0.2 g for the
AMI (total and core LE) and chronic MI (total and core LE),
respectively (ns vs reference), fig. 1.
Conclusions: Viability CMR imaging is very well suited to
quantify myocardial infarct mass in patients after acute coronary
interventions. Manual and semi-automatic analysis of
necrosis/scar in the acute and chronic state yields highly accurate
measurements when performed in adequate image quality.
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Transplant coronary artery disease: long-term results
of interventional revascularisation
T. Dziodzio, A. Juraszek, S. Roedler, A. Zuckermann, M. Czerny,
S. Mahr, D. Glogar, M. Grimm (Wien, A)
Introduction: Out of 1049 patients who underwent heart
transplantation (HTX) between 1989 and 2006 55 patients
needed interventional revascularization because of significant
focal coronary artery disease (CAV) in the follow-up period.
The aim of this study was to evaluate long-term results.
Methods: The group contained 55 patients (89% male). The
mean HTX age was 47 ± 10 yrs (range from 20 to 65 yrs). The
mean donor age was 33 ± 11 years. The mean follow-up time
after revascularization was 72 ± 36 months. Focal CAV was
estimated as significant by angiography when the vessel diameter
was <50% and a minimal lumen area (MLA) of <6.0 mm2 was
detected by IVUS. Clopidogrel and ASA were used as lifelong
baseline medication after HTX. Cyclosporine was used as
baseline immunosuppressant in 45.5%.
Results: The cumulative incidence of significant focal CAV was
5%. The mean time to development of significant focal CAV was
92 ± 36 months (range from 2 months to 16 years) after HTX.
A total of 164 lesions were treated. Balloon angioplasty was
performed 45 times (27.4%). A total of 46 (28.0%) bare metal
stents (BMS) and 73 (44.5%) drug eluting stents (DES) were
implanted. Mean stent length was 17 ± 7.47 mm. Five patients
underwent coronary bypass graft surgery (CABG) with left internal
mamarian artery (LIMA) used as graft. Forty four percent of
restenosis manifested in the first 6 months after intervention.
Restenosis was diagnosed during the long-term follow-up time in
26.26% LAD, 22.89% in CX and 12.99% in RCA stents. Within the
first 6 months after intervention the mean restenosis rate in bare
metal stents counted 9% and in DES 7%. After 36 months 72.2%
of stented lesions remained patent (63.2% BMS vs. 78.1% DES).
When identifying independent risk factors for restenosis after
intervention, diabetes mellitus turned out to be the only
independent predictor for early restenosis.
Conclusion: The cumulative incidence of CAV in this series is
low. LAD is affected by the highest rate of restenosis. Successful
intervention of focal lesions in CAV patients is feasible and
effective as it is in non-transplant coronary artery disease.A trend
towards improved patency with drug eluting stents could be
observed nevertheless further studies have to reconfirm these
results.

A single-centre experience with the implantable Thoratec
Heart Mate II left ventricular assist device
D. Reineke, A. Kadner, M. Stalder, L. Englberger,T. Aymard,
M. Martinelli, P. Mohacsi, F.F. Immer, F.S. Eckstein, J. Schmidli,
T.P. Carrel (Basel, Bern, CH)
Introduction: Excellent results and increased applicability of left
ventricular assist devices have revolutionized treatment options
for patients with end-stage heart failure. The use of long-term
mechanical circulatory support as bridge to transplant is able
to reduce mortality on the waiting list in times of limited donor
hearts. We report our single center experience with the Thoratec
Heart Mate II, a fully implantable left ventricular assist device.
Method: Between December 2006 and December 2008 14
patients received the Thoratec Heart Mate II axial flow pump as a
bridge to transplantation. Anticoagulation therapy with coumadin
and aspirin was initiated on postoperative day 3 titrating the dose
to an INR of 2.5 to 3.5.
Results: Mean age of patients was 62 ± 8.7 years, 5 were
female, 9 male. 9 Patients suffered from dilative cardiomyopathy,
5 patients were diagnosed with end stage ischemic
cardiomyopathy. All patients were at NYHA class IV and required
maximal inotropic support. Mean support time was 57 days
(8–558 days). Additional procedures at LVAD implantation were
performed in 7 patients (5 tricuspid valve reconstructions, 1 mitral
valve reconstruction, 1 aortic valve replacement, 3 coronary
artery bypass graftings). 7 patients underwent orthotopic heart
transplantation. 7 Major events occurred in 5 patients. Of those,
4 patients had to be reexplored for bleeding in the early
postoperative phase. One patient developed severe right heart
failure and received biventricular support. One patient died on the
assist due to endorgan failure and sepsis, one patient died due to
severe right heart failure and another died following generalized
organ failure. At present 4 patients are on ongoing support on the
waiting list. No thrombembolic events or device infections were
observed. There was no device malfunction.
Conclusion: The Thoratec Heart Mate II ventricular assist
devices is a highly valuable option for patients rapidly
deteriorating while awaiting a heart transplantation. The device is
easy to implant with a facilitated anticoagulation regimen and a
markedly reduced embolization rate. Device malfunction was not
observed.
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Quality of life after orthotopic heart transplantation
following ventricular assist device therapy
D. Reineke, F.F. Immer, L. Englberger, M. Stalder,T. Aymard,
E. Krähenbühl, J. Schmidli,T.P. Carrel (Bern, CH)
Introduction: Due to limited supply of donor hearts, patients are
still dying on the waiting list for heart transplantation. The use of
long-term mechanical circulatory support is able to reduce this
mortality and bridge patients to transplantation. While most
publications are focused on thromboembolic events, device
dysfunction and outcome, the aim of this study was to look
at the quality of live of patients having received orthotopic heart
transplantation after assist device therapy.
Methods: Between May 2000 and December 2006 40 Patients
were treated with ventricular assist devices. Thirteen patients died
before being transplanted. Twenty-three were transplanted and left
the hospital. Quality of life was assessed with the Short Form
36-Item Health Survey (SF -36). To further assess fear and
depression patients were confronted with the Hospital Anxiety
and Depression Scale (HADS).
Results: A total of 18 patients returned the questionnaires. Sf-36
and HADS showed an overall excellent quality of life in patients
after heart transplantation following ventricular assist device
therapy. While mental stability and fitness in the SF36 were
comparable to a standard population (105.3 ± 14.3), two
parameters covering physical aspects, physical functioning and
role physical, were only slightly lower than those of an average
population (90.2 ± 15.9, 86.2 ± 36.3) but still in the range
considered to be normal. Results of the HADS questionnaire
are without pathological findings.
Conclusion: Quality of life in patients after heart transplantation
following ventricular assist device therapy is excellent and
comparable to a standard population. Compared to the population
on assist devices it is mainly the mental situation which shows
further improvement after orthotopic heart transplantation.
Patients receiving assist devices emphasize their physical
improvement.
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Transapical aortic valve implantation for high-risk patients
with aortic stenosis provides excellent early results
A. Kadner, P. Wenaweser, S. Windecker, B. Eberle, C. Zobrist,
F.S. Eckstein,T.P. Carrel (Basel, Bern, CH)
Background: The current treatment of choice for symptomatic
aortic stenosis is surgical aortic valve replacement (AVR) with
cardiopulmonary bypass (CPB). However, AVR may be
associated with significant operative morbidity and mortality in
elderly high-risk patients. The less invasive transapical aortic
valve implantation (TAP-AVI) is an interesting alternative for those
patients. We present our early results with this technique.
Methods: TAP-AVI was performed via a small anterolateral
minithoracotomy in 19 patients (18 pts Bern, 1 pt Basel) from
January 2008 to December 2008. A balloon expandable
transcatheter xenograft prosthesis (Edwards SAPIEN™ THV,
Edwards Lifesciences, Irvine, CA, USA) was used. Mean age was
79.3 ± 6 years and 7 (37%) patients were female. Implantation
was performed using fluoroscopic and echocardiographic
visualization by a interdisciplinary team of cardiac surgeons,
interventional cardiologists, and cardiac anaesthetists. Average
logistic EuroSCORE predicted risk for mortality was 27.4 ± 11%.
11 (58%) patients were reoperations following CABG, AVR, and
MVR.
Results: TAP-AVI (n = 7–23 mm prosthesis, n = 12–26 mm
prosthesis) was successfully performed on the beating heart
under temporary rapid ventricular pacing in all patients. No
conversion to open heart surgery was performed. One patient
underwent IABP-implantation post-TAP-AVI for low cardiac output.
All patients were successfully discharged from hospital. Early
mortality was 0%. There was no prosthesis migration or
embolization. Echocardiography revealed good hemodynamic
function in all patients and some central valvular incompetence in
12 patients (grade 1 = 9, grade 2 = 3) and a paravalvular leakage
in 11 patients (grade 1 = 7, grade 2 = 3, grade 3 = 1). Two patients
required the implantation of a permanent pacemaker.
Conclusions: Transapical aortic valve implantation is an
interesting option for high-risk patients and provides excellent
early results. A close collaboration among different specialists is
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necessary for an optimal patient selection and treatment.
However, prior to the expansion of this technique to lower risk
groups, detailed long-term outcomes and risk estimations has to
be confirmed.
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One-year experience with the 2nd generation 3F-Enable
sutureless aortic valve prosthesis
A. Kadner,T. Aymard, L. Englberger, M. Stalder, M. Grapow,
F.S. Eckstein,T.P. Carrel (Basel, Bern, CH)
Background: Currently, percutaneous aortic valve replacement
(AVR) is strongly promoted as an alternative to traditional open
heart valve surgery. Beside its reduced invasiveness, this new
approach shows severe limitations, such as no removal of the
diseased valve, difficulty of accurate positioning of the prosthesis,
and limitations of available sizes of valve prostheses. As an
alternative, the nitinol-stented 3F-Enable equine pericardial valve
prosthesis was developed to allow a sutureless prosthesis
implantation. We report our early experience with this new implant.
Material and methods: Between 08/2007 to 12/2008, 30
patients (age 76 ± 6 years, 23 females, 27 pts – Bern, 3 pts –
Basel) underwent AVR with the 2nd generation sutureless 3F
valve prosthesis. All patients were operated for symptomatic
aortic stenosis (NYHA III, Euroscore: median 7, range: 4–10).
Echocardiography was performed pre-, intra-, and postoperatively,
as well as at 6 and 12 months follow-up.
Results: Prosthesis sizes were 27 mm (n = 4), 25 mm (n = 6),
and 23 mm (n = 12), 21 mm (n = 5), 19 mm (n = 3). A reduced
sternotomy (incision length 6–8 cm) was performed in 5 patients.
ECC time was 56 ± 15 min, X-clamp time 37 ± 8 min,
deployment-time 9 ± 6 min (re-deployment: n = 4). Follow-up is
complete with a mean of 6 months (range: 1–14 months). One
patient died of cardiac tamponade on post-op day one. A second
patient died of CHF at 7 months postoperatively. One transient
neurologic event occurred. Five patient required the implantation
of a permanent pacemaker. Mean pressure gradients were 10 ± 4
mm Hg, peak gradients 17 ± 6 mm Hg. Three patient showed a
paravalvular leakage of grade one. Two non-valve-related
explants were performed, intraoperatively and at 4 months postop.
Conclusions: The new generation of the 3F Enable sutureless
aortic valve shows promising results. This valve has the potential
to reduce X-clamp time and might be particularly interesting for
combined procedures. The modified design of the 2nd generation
of this prosthesis appears to reduce the earlier reported
complications with paravalvular leakage.
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Quality of life of GUCH patients after Senning /
Mustard correction
O. Loup, M. Schwerzmann, M. Pavlovic, J.-P. Pfammatter,
T.P. Carrel, A. Kadner (Bern, CH)
Background: Until the early ninethies the Senning/Mustard
operation was the standard technique for correction of TGA.
However, its long-term complications (RV-failure, arrhythmias,
reinterventions) are well recognized. In contrast, little is known
about the QoL of this special subgroup of GUCH patients.
Methods: 122 patients (mean age 23 ± 7 years) operated for
TGA by Senning/ Mustard (n = 102) and Switch operation (n = 20)
fullfilled 3 questionnaires (the SF-36 Health Survey, the HADStest and a disease specific questionnaire). The scores were
compared with age- and gendermatched standard population
data and in relation to the performed operation.
Results: The QoL of Senning/Mustard patients is comparable
to standard population in all SF-36 and HADS dimensions, but is
significantly lower in many categories compared to switch
patients. Age has a significant negative impact on the general
health of the Senning/Mustard patients (p <0.05). Re-operation
shows no significant influence on QoL. Significantly more patients
after Senning/Mustard (43%) have arrhythmias (p = 0.02), of
which 34% required treatment (p = 0.01). NYHA functional status
reveals higher classes for Senning/Mustard vs switch patients,
indeed 55% of them feel limited in their physical capacity (21% of
switch patients). 21% receive a disability pension (none Switch).
Conclusions: QoL of GUCH patients after Senning/Mustard
correction is comparable to the standard population. However,
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they score significantly lower in many dimensions compared to
switch patients, show a higher percentage of long-term
complications, a lower functional status, feeling more limited in
their physical capacity. These findings highlight the necessity of a
specialized long-term follow-up of this specific subgroup of GUCH
patients.
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Follow-up of coronary bypass grafts by low-dose dual
source computer tomography
A. Plass, N. Azemai, L. Desbiolles, P. Stolzmann, H. Alkadhi,
J. Grünenfelder (Zürich, CH)
Dual Source Computertomography (DSCT) in step-and-shoot
mode (SASm) enables noninvasive assessment of bypass grafts
with low radiation dose in patients with low heart rates. We
assess feasibility of SASm-DSCT for follow-up of coronary artery
bypass grafts in clinical routine and different bypass criteria in
correlation to intraoperative measurements.
Methods: 27 patients (23 males, 4 females, age 65 ± 8 years)
underwent DSCT postoperatively in SASm or ECG triggered
depending of heart rates. Radiation dose values were calculated.
Assessment of image quality and positioning of the grafts in MultiPlanar reconstruction (2- dimensional) and 3-dimensional Volume
Rendering Technique. Patencies, proximal and distal anastomosis
were evaluated. Intraoperative pulsatility indices (PI) and flow
measurements (F), as well as distal anastomosis diameters were
correlated with Pearson correlation.
Results: In 67% (18/27) of patients in SAS-mode (Radiation dose
3.2 ± 1.3 mSiev) and in 33% (9/27) (7 patients Heart rate >70
beats/min, 2 patients with atrial fibrillation) patients ECG triggered
(Radiation dose 10.9 ± 2.1 mSiev). Image qualities: 20 scans
good, 6 moderate and one not assessable. Assessment of 67
grafts (26 left mammary arteries, 26 venous/15 free arterial grafts)
showed in 66 grafts good positioning, one slight kinking. 99%
(66/67) of bypasses patent and one occluded. All proximal
anastomoses were evaluable, 12% (8/67) distal anastomoses
were not assessable due to small diameter (4), clip-artefacts (2),
reduced image quality (2). In the bypass grafts could be evaluated
in mean for F 27 ± 14 ml/min, for PI 2.9 ± 1.2 and for distal
anastomosis diameters 0.2 ± 0.07 mm. Pearson correlation
showed that F negatively correlated with the PI (r =/- 0.36,
p <0.01), PI negatively correlated with the distal anastomosis
diameters (r =/- 0.33, p <0.01). Distal anastomosis diameters
with F showed no correlation.
Conclusion: DSCT in the SAS-mode is very well applicable in
patients with heart rates lower than 70/min and allows
assessment of bypass grafts at low radiation dose. Because of
that DSCT in SASmode can be considered as quality control and
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follow-up imaging tool after coronary artery bypass grafting. In
parameters correlation we could demonstrate the important role
of the pulsatility index, especially for assessment of the
performed distal anatomosis.
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Endoscopic saphenous vein and radial artery graft
harvesting for coronary artery bypass-establishing
standards
B. Winkler, P. Matt, M. Grapow, F. Rueter, D. Inderbitzin, F.S.
Eckstein (Basel, Bern, CH)
Introduction: Traditional open vein and arterial graft harvesting
through a long incision can result in significant wound morbidity.
The endoscopic approach may become the technique of choice
because of both decreased morbidity compared with the open
technique and patient preference. This video presentation aims to
point out major steps of successful endoscopic vein and arterial
graft harvesting with safeguards and pitfalls in the operative
technique.
Methods: In 2008, more than 100 patients undergoing coronary
artery bypass received endoscopic saphenous vein and/or radial
artery harvesting using the Datascope ClearGlide® Vessel
Harvesting Device (Montvale, NJ, USA) accomplished in High
Definition (HD) quality. Endoscopic techniques used for access a
3 cm longitudinal incision and mean carbon dioxid insufflation
pressure of 8 mmHg. An optical vessel dissector was used as first
step of dissection, and then for graft harvesting a small ultra
retractor with a precision bipolar multitool.
Results: While both endoscopic harvesting techniques require a
learning curve of around 5 to 10 cases, afterwards the conversion
rate to the open technique is low (2–5%). HD optical system
appropriation augmented the performance in addition through
high contrast visibility which is a major criteria for less time
consuming endoscopic procedures. Our experience with the first
100 patients undergoing endoscopic vein and/or arterial graft
harvesting for coronary artery bypass surgery showed a
significant decrease in complications such as cellulitis, wound
infection, hematoma, seroma, neuropathy and neuralgia and
improved the cosmetic result compared with the open technique.
Conclusion: Endoscopic graft harvesting for coronary artery
bypass surgery is now the technique of choice in our center due
to a decreased lower and upper extremity morbidity compared
with the open technique. Endoscopic techniques require a
learning curve with key steps to follow, otherwise complications
may occur and the harvesting becomes time consuming. This
video attempts to present such steps and pitfalls for a successful
endoscopic graft harvesting.
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Rac1 and superoxide mediate β1-integrin up-regulation
in cardiomyocytes inherent to compensated hypertrophy
S.P. Häuselmann, B.I. Rosc-Schlüter, V. Lorenz, S. Meili-Butz,
D. John, I. Plaisance, M. Brink,T. Dieterle, O. Pfister, G.M. Kuster
(Basel, CH)
Introduction: β1-integrin mediates cardiomyocyte hypertrophy
and is up-regulated under hypertrophic conditions in the heart.
However, mechanisms and dynamics of its regulation in
hypertrophic remodeling are unclear. Reactive oxygen species
(ROS) are important mediators of myocardial remodeling and
may participate in β1-integrin regulation.
Methods/results: We applied endothelin-1 (ET-1)-induced
cardiomyocyte hypertrophy for in vitro and the Dahl-salt sensitive
rat (DSR) model of hypertensive heart disease for in vivo studies
to determine mechanisms and ROS-dependency of regulated β1integrin expression. In cultured cardiomyocytes, ET-1 increased
β1-integrin expression time-dependently. Adenoviral expression of
a dominant-negative mutant form of Rac1 (AdN17Rac1), a
regulator of NADPH oxidase, or over-expression of the antioxidant
Cu/Zn superoxide dismutase (AdCu/ZnSOD) abolished the ET-1-

induced β1-integrin increase, suggesting that it is Rac1superoxide dependent. Experiments using pharmacological
inhibitors showed that ET-1-induced β1-integrin expression is
regulated by activation of two distinct pathways: 1) MEK/ERK and
2) epidermal growth factor receptor (EGFR)-mediated activation
of PI3K/Akt. AdN17Rac1 or AdCuZnSOD reduced MEK
phosphorylation and inhibited EGFR phosphorylation in response
to ET-1. In DSR, myocardial β1-integrin expression was
significantly increased during compensated hypertrophy (week
8 of high-salt diet), but declined during the transition to ventricular
dilation/failure (week 12). This decline was associated with
decreased Rac1 expression and ERK- and Akt-phosphorylation.
Conclusion: Up-regulation of β1-integrin in cardiomyocytes is
mediated via Rac1-superoxide dependent activation of the prohypertrophic MEK/ERK and the EGFR-PI3K/Akt pathways and is
inherent to compensated hypertrophy. Loss of a proportionate
β1-integrin increase may mark a turning point in the transition
from cardiac hypertrophy to failure. Understanding the regulatory
mechanisms of factors important to adaptive remodeling may help
develop treatment strategies to prevent transition to heart failure.
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Modulation of autophagy by doxorubicin cancer therapy
in adult cardiomyocytes
P. Dimitrakis, V. Groppalli, D. Ott, L. Maquelin, F. Seifriz,T. Suter,
C. Zuppinger (Bern, CH; Parma, I)
Objective: Doxorubicin (Doxo) is a robust chemotherapy drug
used in the treatment of various cancers. Its usefulness in the
clinic has been hindered by its side effects, most notably that
of dilated cardiomyopathy and congestive heart failure due to
myocardial cell death. The role of autophagy in doxorubicininduced cardiotoxicity is not fully understood. Our hypothesis
is that lower levels of Doxo induce autophagy, as an adaptive
response, whereas, higher Doxo concentrations lead to
maladaptive autophagy.
Methods: Chronic effects of Doxo were studied in isolated adult
rat cardiomyocytes cultured for a total of 12 days in medium
containing 20% FCS and exposed to the cancer therapy for
48 hours. Measurement of mitochondrial activity and membrane
potential (MTT, JC-1-assay), release of lactate-dehydrogenase
(LDH) and DNA degradation were used for testing apoptosis and
necrosis. Autophagic activity was monitored by Western blotting
for the autophagosome marker LC-3 I/II and accumulation of polyubiquitinylated proteins and Cathepsin-D by immunofluorescence
microscopy.
Results: LC-3 I/II protein was found to be increased in a dosedependent manner by Doxo. Accumulation of polyubiquitinpositive aggregates, Cathepsin-D-positive vesicles and
myofibrillar disarray were observed at 1 μM Doxo. 20SProteasome activity was inhibited at higher concentrations of
Doxo. Typical markers for apoptosis (TUNEL) and necrosis (LDHrelease, MTT/JC-1-assay) showed a significant increase of cell
death only at supraclinical Doxo concentrations of >20 μM for
48 hours (see figure).
Conclusions: We conclude that low doses of Doxo cause
autophagy and the accumulation of oxidatively damaged
macromolecules in the absence of DNA-degradation in adult
ventricular cardiomyocytes. Increasing autophagic activity in the
myocardium challenged by cytotoxic therapies may emerge as
meaningful intervention in order to enhance cardiomyocyte
survival.

Angiotensin II and TNFα as mediators of ATP-dependent
potassium channels remodelling in post-infarction heart
failure
N. Isidoro Tavares, P. Philip-Couderc, A. Baertschi, R. Lerch,
C. Montessuit (Genève, CH)
Heterogeneous prolongation of the action potential in the postinfarction myocardium is one of the predominant causes of
increased incidence of fatal arrhythmias. Sarcolemmal ATPdependent 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 postinfarction heart failure marked alterations of KATP subunits
expression and electrophysiology. The Kir6.1 conductance subunit
was 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 (Ang II) and Tumor Necrosis Factor α (TNFα) have
been involved in the progression from compensated hypertrophy
to heart failure. We observed increased expression of both
angiotensinogen and TNFα in the failing myocardium, with a
regional gradient matching that of Kir6.1 expression. Indeed, both
angiotensinogen and TNF α expression correlated positively with
Kir6.1 and negatively with Kir6.2 expression across the postinfarction myocardium.To further identify a causal relationship,
cardiomyocytes isolated from normal rat hearts were exposed in
vitro to Ang II or TNFα. We observed similar mRNA expression
pattern in cardiomyocytes cultured with Ang II or TNFα as in postinfarction failing hearts, with increased Kir6.1 and SUR subunits
and reduced Kir6.2 subunits. Cardiomyocytes cultured with Ang II
or TNFα exhibited responsiveness to diazoxide, in terms of both
KATP current and action potential shortening. These responses to
diazoxide were not observed in untreated cardiomyocytes. We
confirmed that Ang II induced expression of TNFα in cultured
cardiomyocytes. Furthermore, in vivo in failing hearts, regional
angiotensinogen expression correlated positively with TNFα
expression. Accordingly, most effects of Ang II on KATP subunits
expression were abolished when the cardiomyocytes were
concomitantly incubated with a TNFα-neutralizing antibody. In
conclusion, exposure of normal cardiomyocytes in vitro to Ang II
or TNFα 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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β1-integrin-mediated pro-survival signalling depends
on NOX2-derived reactive oxygen species
B.I. Rosc-Schlüter, S.P. Häuselmann, V. Lorenz, F. Facciotti,
L. Mori De Libero, O. Pfister, G.M. Kuster (Basel, CH)
Introduction: β1-integrin is a cell surface receptor that mediates
hypertrophy and cell survival in cardiac myocytes. Integrininduced pro-survival signalling involves MEK/ERK and PI3K/Akt
and may be reactive oxygen species (ROS)-dependent. However,
little is known about the mechanisms of β1-integrin-induced prosurvival signalling in cardiomyocytes. NADPH oxidase (NOX)
is an important source of ROS in the myocardium and NOX2
(gp91phox) is the most abundant isoform expressed in the heart.
We assessed β1-integrin-induced pro-survival signalling in
cardiac myocytes and tested the hypothesis that it is mediated by
NOX2-derived ROS.
Methods: Cultured neonatal rat ventricular myocytes (NRVM)
were treated with antioxidants prior to cross-linkage of β1-integrin
by an activating β1-integrin antibody. Antioxidants used were the
SOD/catalase mimetic MnTMPyP, and the NOX-inhibitors
apocynin and diphenylene iodonium (DPI). ERK1/2-, Akt- and
GSK-3β(Ser9)-phosphorylation were assessed by Western
blotting. To test the role of NOX, similar experiments were
performed in neonatal mouse cardiomyocytes isolated from mice
lacking NOX2 (NOX2-/-). ROS were measured by flow cytometry
using 2’,7’-dichlorofluoresceine diacetate (DCF).
Results: In NRVM, activation of β1-integrin (15 min) significantly
increased phosphorylation of ERK and Akt. β1-integrin stimulation
also induced phosphorylation of the inhibitory Ser9 on the proapoptotic kinase GSK-3β. This phosphorylation was inhibited by
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the PI3K-inhibitors Wortmannin and LY294002, as well as the
MEK inhibitor U0126, localising GSK-3β downstream of
MEK/ERK and PI3K/Akt, respectively. Apocynin, DPI and, to a
lesser extent, MnTMPyP all inhibited β1-integrin-induced ERK-,
Akt- and GSK-3β(Ser9)-phosphorylation. Activation of β1-integrin
induced a time-dependent oxidative burst that peaked at 5 and
subsided by 60 min. Furthermore, β1-integrin-induced ERK-, Aktand GSK-3β(Ser9)-signals were completely abolished in NOX2-/as compared to wild type mouse cardiac myocytes.
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Conclusion: Β1-integrin-induced pro-survival signalling in
cardiomyocytes is mediated by NOX2-derived ROS that activate
both the MEK/ERK and the PI3K/Akt pathways, leading to
inhibition of the pro-apoptotic kinase GSK-3β. This protective
effect of NOX-derived ROS in cardiomyocytes should be taken
into consideration when developing therapeutic strategies to
inhibit NOX in cardiovascular disease in the future.
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Accuracy of impedance and electrogram characteristics
using electro-anatomic mapping to determine subendocardial scar in patients with post-infarction ventricular
arrhythmias: comparison with delayed enhanced magnetic
resonance imaging
M. Kühne, B. Desjardins, H. Oral, F. Morady, F. Bogun
(Basel, CH; Ann Arbor, USA)
Background: Identification of infarct scar is important when
targeting ventricular arrhythmia in post-infarction patients. Scar
tissue is characterized by low voltage, electrogram fractionation,
and low impedance. No accuracy measurements have been
systematically performed in humans comparing these different
modalities of scar assessment. Delayed enhanced magnetic
resonance imaging (DEMRI) has a high accuracy in defining scar
tissue in vivo. The purpose of this study was to determine the
diagnostic accuracy of impedance compared to electrogram
characteristics for scar detection by using DEMRI as a gold
standard.
Methods: We included 7 consecutive patients (6 male, mean age
64 ± 9 years, EF: 0.28 ± 0.14) with ischemic cardiomyopathy,
who underwent ablation of ventricular arrhythmias with an
electroanatomic mapping system. DEMRI was obtained prior to
ablation. Receiver operator characteristics (ROC) curves were
constructed to determine the accuracy of impedance, bipolar
voltage and electrogram width for determination of
subendocardial scar based on DEMRI.
Results: A total of 1110 endocardial sites were analyzed. Bipolar
voltage with a cut-off of <1.1 mV had an area under the ROC
curve of 0.75 (95% CI 0.72–0.78) and a sensitivity of 68% and
specificity of 69% for differentiating normal tissue from
subendocardial infarct. Electrogram width with a cut-off of >93 ms
was similarly accurate with an area under the ROC curve of
0.74 (95% CI 0.71–0.77; sensitivity 67%, specificity 67%).
Bipolar voltage and electrogram width was more accurate than
impedance (p <0.001). Impedance was not accurate in separating
normal from scar tissue with an area under the ROC curve of
0.55 (95% CI 0.52–0.59; sensitivity: 52%, specificity 53%).
Conclusion: Definition of infarct scar using an electroanatomic
mapping system can be achieved using bipolar voltage or
electrogram width. Its diagnostic accuracy is significantly better
compared to impedance using DEMRI as a gold standard.
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Predictors of mortality or heart transplantation after
radiofrequency catheter ablation of ventricular tachycardia
J. Seiler, K.C. Roberts-Thomson, D. Steven, K. Inada,
U.B.Tedrow, B.A. Koplan, W.G. Stevenson (Boston, USA)
Introduction: Recurrent ventricular tachycardia (VT) has
emerged as a marker for mortality in patients (pts) with implanted
defibrillators (ICD). Radiofrequency catheter ablation (RFA) can
prevent recurrent VT. We sought to determine predictors of
mortality or heart transplantation (HTx) after RFA of VT. Methods:
Pts with structural heart disease undergoing the first RFA of VT
at our institution between April 1999 and November 2008 were
included. Predictors of the combined endpoint of death or
HTx were determined by Cox regression analysis.
Results: Complete data for preliminary analysis were available in
386 pts (age, 60 ± 15 years; male, 319 (82.6%); coronary artery
disease (CAD), 234 (60.6%); ejection fraction (EF) 33 ± 16 %).

E L E C T R O P H Y S I O L O G I E , A B L AT ION

During mean follow-up of 13 months, the endpoint was reached in
57 (14.8%) pts (death, 52 pts; HTx, 5 pts). The estimated median
time to endpoint was 2,145 (95% CI, 1,829-2,461) days. In
univariate analysis, older age, lower EF, CAD, ICD, intraprocedural hemodynamic support, and peri-procedural major
complication were predictors of mortality/HTx; in a multivariate
model, lower EF, CAD, and hemodynamic support remained
significant predictors (Table). The presence of both CAD and EF
≤30% was associated with mortality/HTx of 22.2%, compared to
4.9% for pts with none of these factors. Acute ablation success
did not predict mortality/HTx.
Conclusions: The acute effect of RFA does not predict
mortality/HTx. Clinical risk factors and requirement of
hemodynamic support identify a high risk group for poor outcome.
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Poor implementation of CHADS2 risk score to guide
antithrombotic management in atrial fibrillation patients
at risk for thromboembolism
D. Altmann, C. Sticherling, M. Kühne, S. Osswald,
B. Schaer (Basel, CH)
Background and aim: Antithrombotic therapy for prevention of
thromboembolism is recommended for all patients with atrial
fibrillation (AF), except for those with lone AF or contraindications.
In 2003/2004 the Euro Heart Survey on AF (EHS) investigated
patterns of stroke prevention management in numerous European
countries, and described an oral anticoagulation (OAC) rate of
60% irrespective of the underlying CHADS2 risk score.
The aim of our study was to determine contemporary OAC rates
in AF-patients seen in the emergency department of a Swiss
university hospital and to find out reasons for withholding
thromboembolism prophylaxis in eligible patients.
Methods: Consecutive patients with AF were screened for the
presence of non-valvular paroxysmal or permanent AF between
July and December 2008. Patients were enrolled if AF was
mentioned in the medical record, and if an ECG documenting
AF within the past 12 months was available. Subjects with newly
diagnosed AF or with another indication for OAC than AF were
excluded from subsequent analysis. According to the CHADS2
risk score, patients were divided into a low (CHADS2 = 0), an
intermediate (CHADS2 = 1) and a high risk (CHADS2 ≥2) group.
Antithrombotic drug prescription at hospital admission was
analysed with reference to current guidelines.
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Results: 171 patients were screened, 32 patients (19%) were
excluded due to newly diagnosed AF. Thus 139 patients were
studied. 8 (6%) pts had a CHADS2 score of 0, 33 (24%) patients
of 1, and 98 (70%) patients of ≥2, respectively. Prescription of
OAC was low in high risk patients, and not different to patients at
intermediate or low risk (figure). The main reasons why therapy
with OAC was withheld in high-risk patients were assumed drug
malcompliance (26%), eventual risk of fall (22%), and a history
of major bleeding (14%).
Conclusion: In this survey of AF patients, antithrombotic drug
prescription was hardly tailored to the risk profile of patients. OAC
was underused in eligible patients and overused in patients
at intermediate and low risk. Our results emphasise that the
awareness of physicians in Switzerland to apply the CHADS2 risk
score for prevention of thromboembolism in patients with AF is
too low.
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Brugada syndrome: repolarisation, conduction or diastolic
disorder? A critical look at established mechanisms
S. Chevallier, A. Van Oosterom, E. Pruvot (Lausanne, CH)
Introduction: The Brugada syndrome (BrS) is a potentially life
threatening arrhythmic disorder, whose electrophysiological
mechanisms remain controversial. One hypothesis states that
type 1 BrS ECG pattern results from an abnormal transmural
gradient of repolarization, with heterogeneous reduction of
epicardial (epi) action potentials (APs) duration and dome but
unaltered endocardial (endo) APs, causing ST elevation with
inverted T waves in leads V1 and V2 (Antzelevitch C. JCE 2001).
Another hypothesis states that type 1 BrS results from delayed
activation of right ventricular outflow tract (RVOT) APs, with
prolonged local depolarization time and reversed repolarization
forces, which inscribe negative T waves in leads V1 and V2
(Meregalli PG. Card Res 2005). ECGsim, an interactive program
downloadable from the web (www.ecgsim.org), computes 12-lead
ECGs based on a realistic 3-dimensional representation of epi
and endo APs, their local depolarization and repolarization times,
amplitude and diastolic potentials. ECGsim was used to test both
the repolarization and the depolarization hypotheses.
Methods and results: alterations of the default parameter
settings were applied to a circular region (3.4 cm diameter) at the
RVOT facing lead V2. Repolarization hypothesis: shortening of epi
APs (from 242 ms at baseline to 55 ms) did not produce any ST
elevation nor RBBB type ECG morphology, but positive T-waves
of increased amplitude restricted to leads V1 to V3 (from 0.5 mV
at baseline to 1.5 mV in lead V2). Depolarization hypothesis: a 80
ms delay in activation of RVOT epi APs (from 45 ms at baseline to
125 ms) produced a RBBB pattern with prolonged QRS duration
(from 98 ms at baseline to 131 ms in V2) and negative T-waves
restricted to leads V1 and V2, but no ST elevation. Importantly,
the atypical RBBB with a 2 mm ST elevation of type 1 BrS could
be reproduced by raising diastolic potentials of the RVOT region
by 19 mV (from –85 mV at baseline to –67 mV).
Conclusions: Using a realistic APs-based ECG program, none of
the commonly supposed alterations reproduced the type 1 BrS
ECG pattern. Shortening of RVOT epi APs increased T-waves
amplitude, while delayed activation of the RVOT region produced
RBBB. Interestingly, ST elevation localized to anterior chest leads
was achieved by raising the diastolic potential of epi RVOT APs.
Our findings suggest that BrS may also comprise alterations of
cellular mechanisms involved in the maintenance of RVOT
diastolic potential.
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The effect of open-irrigated radiofrequency catheter
ablation of atrial fibrillation on left atrial pressure
J. Seiler, D. Steven, K.C. Roberts-Thomson, K. Inada,
J.B. Patel, W.G. Stevenson (Boston, USA)
Introduction: Open-irrigated catheter ablation poses an
intravascular volume challenge and risk of cardiac
decompensation. We sought to determine left atrial (LA) pressure
changes in open-irrigated atrial fibrillation (AF) ablation. Methods:
LA pressure was measured via transseptal vascular sheaths at the
beginning and end of the LA procedure in patients undergoing
open-irrigated ablation of AF or atrial tachycardia (AT) secondary
to a previous AF ablation.
Results: Sixteen patients undergoing 16 procedures were
included for a prelimnary analysis. The total volume load during
the procedure was 3,406 ± 939 ml, and the fluid balance during
the LA procedure was +1,375 ± 786 ml. LA pressure increased in
9, was unchanged (± 1.0 mm Hg) in 1, and decreased in 6
patients, respectively. Patients in the top tercile of LA pressure
changes (n = 5, delta p = 6.4 ± 1.6 mm Hg) had a fluid balance of
+1,975 ± 996 ml, compared to those in the lower two thirds of LA
pressure changes (n = 11, delta p = –0.8 ± 3.5 mm Hg) with a fluid
balance of +1,102 ± 518 ml (p = 0.07). In 7 patients who were in
sinus rhythm at the beginning and end of the procedure, who had
a positive fluid balance of 1,025 ± 508 ml, there was a trend
towards a significant increase in LA pressure (delta p = 2.9 ±
3.1 mm Hg, p = 0.09). In patients who were in AF or AT and then
converted to sinus rhythm at the end of the procedure, LA
pressure did not significantly change (delta p = 0.4 ± 5.3 mm Hg,
p = 0.95) despite a positive fluid balance of 1,647 ± 880 ml. The
11 patients who received 20–40 mg of furosemide during the
procedure had no increase in LA pressure (delta p = 0.5 ± 5.0 mm
Hg, p = 0.79). One patient who did not receive furosemide
experienced post-procedural pulmonary edema.
Conclusion: In patients undergoing open-irrigated AF ablation,
the LA pressure change is not a reliable indicator of fluid balance,
a substantial fluid volume is acutely absorbed with little change.
Conversion from AF to sinus rhythm may help accommodate
LA pressure to the volume load. Intra-procedural diuresis may
prevent an increase in LA pressure when substantial volume is
administered.
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Radiofrequency ablation guided by mechanical termination
of idiopathic ventricular arrhythmias originating in the right
ventricular outflow tract
M. Kühne, J.-F. Sarrazin, H. Oral, F. Morady, F. Bogun
(Basel, CH; Ann Arbor, USA)
Background: Termination of ventricular tachycardia (VT)
secondary to mechanical pressure has been described for
fascicular and post-infarction VT. Mechanical interruption of
idiopathic ventricular arrhythmias (VT/ premature ventricular
complexes [PVCs]) from the right ventricular outflow tract (RVOT)
has not been described in systematic fashion.
Methods: Eighteen consecutive patients (13 female, age 49 ± 13
years, ejection fraction 0.55 ± 0.12) underwent mapping and
ablation for RVOT VT or PVCs. In 7 patients, 9 distinct VTs (mean
cycle length 440 ± 127 ms), and in 11 patients, 11 distinct PVCs
originating in the RVOT were targeted. Mechanical termination
was considered present if a reproducibly inducible VT was no
longer inducible or if frequent PVCs suddenly ceased with the
mapping catheter at a particular location. Endocardial activation
time, electrogram characteristics and pace-mapping morphology
were assessed at this location. Radiofrequency energy was
delivered if mechanical termination was observed.
Results: All targeted arrhythmias were successfully ablated.
In 7 of 18 patients (39%) catheter manipulation terminated the
arrhythmia with the mapping catheter located at a particular site.
Local endocardial activation time was earlier at sites of
mechanical termination (–31 ± 7 ms) compared to effective sites
without termination (–25 ± 3 ms, p = 0.04). The 10-ms isochronal
area was smaller in patients with mechanical interruption (0.35 ±
0.2 cm2) compared to patients without mechanical termination
(1.33 ± 0.9 cm2, p = 0.01). At all sites susceptible to mechanical
trauma, the pace-map displayed a match with the targeted VT/
PVC. All sites where mechanical termination of VT or PVCs
occurred were effective ablation sites.
Conclusions: Mechanical suppression at the site of origin of
idiopathic RVOT arrhythmias frequently occurs during the
mapping procedure and is a reliable indicator of effective ablation
sites. Mechanical termination of RVOT arrhythmias may be
indicative of a more localized arrhythmogenic substrate.
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A multimarker approach to assess the influence of
inflammation on the incidence of atrial fibrillation in women
D. Conen, P. Ridker, B. Everett, U.B.Tedrow, L. Rose, N. Cook,
M. Albert (Basel, CH; Boston, USA)
Background: One prospective study among elderly individuals
showed an association between levels of high sensitivity Creactive protein (hsCRP) and the development of atrial fibrillation
(AF). However, prospective information in other individuals is
scarce, and evaluation of multiple biomarkers may provide
additional information, given the multifactorial pathogenesis of
inflammation.
Methods: We prospectively followed 24730 healthy, middle-aged
women (median age 53 years) from the Women’s Health Study,
who were free of AF at baseline and who provided a baseline
blood sample assayed for hsCRP, soluble intercellular adhesion
molecule-1 (sICAM-1) and fibrinogen. Using these biomarkers,
we created an inflammation score that reflected the number of
biomarkers in the highest tertile per individual. Time to incident
AF (confirmed by medical record review) was assessed using
Cox proportional-hazards models.
Results: During 13.4 years of follow-up, 610 incident AF events
occurred. Median (interquartile range) levels of hsCRP, sICAM-1
and fibrinogen were 2.0 (0.8–4.3) mg/L, 342 (300–393) ng/mL
and 350 (307–402) mg/dL, respectively. Spearman correlation
coefficients were 0.29 for hsCRP-sICAM-1, 0.41 for hsCRPfibrinogen and 0.27 for sICAM-1-fibrinogen, suggesting only
moderate correlations. Assessed individually, all three biomarkers
were associated with incident AF, but most of these relationships
became substantially attenuated after adjustment for body mass
index. By contrast, we found an independent relationship between
the inflammation score and incident AF. Risk estimates across
increasing inflammation score categories are shown in the Table.
In models adjusted for traditional cardiovascular risk factors, the
risk of incident AF significantly increased across inflammation
score categories (p = 0.0002). This significant trend persisted
after additional adjustment for body mass index (p = 0.032).
In the fully adjusted model, those with all three biomarkers in the
highest tertile had a significant 41% increase in risk of incident
AF (table).
Conclusion: Inflammation is an important risk factor for the
development of AF. While a substantial part of this risk is
mediated by body mass index, multimarker evaluation revealed
an independent inflammatory component.
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TNF-α/MyHC-α/CD8α+ DC was IFN-γ-mediated, because TNFα/MyHC-α/CD8α±vaccinated IFN-γR-/- mice were not protected
from MyHC-α/CFA-induced autoimmune myocarditis. Importantly,
there were no differences in the numbers and function of IFN-γproducing regulatory T cells in MyHC-α/CFA immunized mice
after vaccination with TNF-α/MyHC-α/CD8α+, LPS-antiCD40/
MyHC-α/CD8α+, or solvent.
In conclusion, vaccination with myosin-peptide-loaded TNF-αstimulated CD8α+ DC promoted a CD4+ Th1-biased heartspecific T cell response protecting mice from inflammatory heart
disease.
P174

Transcriptional regulation of the human urocortin 2 gene
by hypoxia-inducible factor 1
K. Bühler, I. Plaisance,T. Dieterle, M. Brink (Basel, CH)
Background: Urocortin 2 (Ucn2), a member of the corticotropin
releasing factor family, has recently been shown to exert potent
beneficial effects in the cardiovascular system. These include
inhibition of apoptosis, improvement of cardiomyocyte contractile
function and decrease of oxidative stress. Tissue hypoxia, a
common pathophysiological feature in cardiovascular disease,
stimulates the expression of genes involved in glucose
metabolism, cell survival, and resistance to oxidative stress.
Because the regulation of human Ucn2 (hUcn2) expression is
poorly understood, we investigated the role of hypoxia in the
transcriptional regulation of hUcn2.
Methods and results: Expression of hUcn2 mRNA was
significantly increased in TE-671 cells exposed to hypoxia or
ciclopirox olamine (CPX), which prevents the proteolytic
degradation of hypoxia-inducible factor (HIF), compared to the
normoxic control. Gene silencing of endogenous HIF1α
expression using specific siRNA abolished the hypoxia- and CPXinduced increase of hUcn2 expression, indicating the involvement
of HIF1α in the hUcn2 gene regulation. A luciferase-linked
fragment of the 3’- flanking region (3’FLR3) of the hUcn2 gene
containing two putative HIF-responsive elements (HRE1 and
HRE2) was activated by hypoxia and CPX in TE-671 cells. Site
directed mutagenesis of either sequence demonstrated that
HRE1 is crucial for the HIF1α-dependent luciferase activation.
Competition assays revealed that HRE1 is capable to bind
HIF1allpha. Because Ucn2 has cardioprotective properties,
we extended our analysis of Ucn2 expression and regulation
to cardiac cells. Like in TE-671, hypoxia markedly increased
luciferase activity in heart-derived H9c2 cells transfected with
the 3’FLR3 of the hUcn2 gene. Moreover, in rat neonatal
cardiomyocytes hypoxia significantly induced Ucn2 mRNA
expression. Corresponding increases in Ucn2 protein levels were
detected by immunofluorescence microscopy.
Conclusion: We have demonstrated that Ucn2 expression is
induced by hypoxia in TE-671 cells and in two cardiomyocyte
models, and that hUcn2 gene regulation critically depends on the
specific interaction of HIF1α with HRE1. Hypoxia-mediated
stimulation of cardioprotective Ucn2 may help to keep cardiac
function and prevent apoptosis in ischemic heart disease.
P175
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CD8α+ dendritic cell vaccination prevents CD4+ Th17
cell-mediated experimental autoimmune myocarditis
A. Valaperti (Basel, CH)
Experimental autoimmune myocarditis (EAM) represents a CD4+
Th17 cell-mediated mouse model of inflammatory heart disease.
IL-17 promotes the accumulation of inflammatory infiltrates in the
heart. Interferon-γ (IFN-γ), on the other hand, reversibly inhibits
autoreactive CD4+ T cells through a negative NO-dependent
feedback mechanism, resolving autoimmune myocarditis.
Vaccination with TNF-α-stimulated, myosin-peptide (MyHC-α)loaded splenic CD8α+ dendritic cells (DC) at days –7, –5, –3
prevented the development of EAM after subsequent MyHCα/CFA immunization. In contrast, neither LPS-antiCD40stimulated/MyHC-α-loaded, nor TNF-α-stimulated/OVA323-339loaded splenic CD8α+ DC were protective. The protective effect of

Prominent role for the endothelial gap junction protein
connexin40 in myocardial ischaemia-reperfusion injury in
mice
S. Morel, V. Braunersreuther, I. Roth, C. Chadjichristos, C. De Wit,
T.A.B. Van Veen, B.R. Kwak, F. Mach (Genève, CH; Lübeck, D;
Utrecht, NL)
Intercellular channels formed by connexins (Cx) have been
shown to play a critical role in cardiovascular disease. Indeed,
connexin-deficient mice showed modifications in cell signalling,
that appeared crucial in atherosclerosis and restenosis. In the
heart, Cx40 is expressed in atrial myocytes, the conduction
system and in endothelial cells. Here, we study the implication
of endothelial Cx40 during ischemia and reperfusion in mice. For
this purpose, we used the Cre-loxP system to create a mouse line
in which Cx40 is deleted from the endothelium only.
Immunostainings on TIE2-Cre+ Cx40fl/fl ApoE-/- mice confirmed
the absence of Cx40 in the endothelium, whereas the protein was
normally expressed in the atria and cardiac conduction system.
Moreover, mean arterial pressure and heart rates were not
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different between controls (TIE2-Cre- Cx40fl/fl ApoE-/- and
TIE2-Cre+ Cx40wt/wt ApoE-/-) and TIE2-Cre+ Cx40fl/fl ApoE-/animals. Sixteen-week-old mice with or without endothelialspecific deletion of Cx40 were subjected to in vivo left coronary
artery occlusion for 30 minutes and sacrificed 24-hours after
reperfusion for analysis of infarct size. Myocardial surfaces areas
at risk and infracted areas were measured from computed images
using NIH Image software. Areas at risk, normalized to total left
ventricle surfaces areas, were similar between the experimental
groups, i.e controls 29.17 ± 1.19% (N = 11) and TIE2-CreCx40fl/fl ApoE-/- 29.29 ± 2.37% (N = 7, n.s.). Interestingly, the
infarct area, normalized to areas at risk, was significantly
increased in TIE2-Cre+ Cx40fl/fl ApoE-/- mice as compared to
controls (20.67 ± 4.74% and 8.47 ± 1.45%, respectively, P <0.01).
We conclude that endothelial Cx40 is implicated in resistance of
the heart to ischemia-reperfusion injury. These findings underline
once more the importance of connexin-mediated intercellular
communication in cardiovascular inflammation, and may point
towards novel therapeutic strategies to limit the cardiac injury
after coronary interventions.
176

P-Gylcoprotein protects from adverse myocardial
remodelling after ischaemia-reperfusion injury
O. Pfister, D. Cullen, A. Oikonomopoulos, K. Sereti, S. Ngoy, R. Liao
(Basel, CH; Boston, USA)
Background: P-glycoprotein (Pgp) is a multidrug resistant
transporter protein that protects cancer cells from apoptotic cell
death. Recent evidence of Pgp expression in hypoxic tissue
including the heart further suggests a specific role of Pgp in cells
undergoing ischemic injury. Although Pgp expression has been
demonstrated in mammal and human ischemic hearts, its
functional significance in ischemic heart disease remains elusive.
In this study we determined the specific role of Pgp in postinfarction myocardial remodeling utilizing a model of myocardial
ischemia reperfusion in mice lacking Pgp expression (Pgp-null
mice).
Methods: Anesthetized Pgp-null (n = 8) and Pgp-wildtype
(n = 8) mice underwent open chest occlusion of the left anterior
descending coronary artery for 40 minutes followed by
reperfusion. Serial echocardiograms were performed at baseline
and 1 and 4 weeks after ischemia-reperfusion injury (IR) to
determine standard functional and morphological parameters.
After 4 weeks, animals were sacrificed and heart/body weight
ratio as well as wet/dry ratio of lung und liver weight were
determined to assess pulmonary and liver congestion.
Results: There were no differences in echocardiographic
parameters between Pgp-wildtype and Pgp-null mice at baseline.
Ischemia-Reperfusion (IR) led to a similar decrease in left
ventricular (LV) function in both groups as documented one week
after IR. Four weeks after IR, however, echocardiographic
assessment of LV dimensions and function documented adverse
LV remodeling and markedly mitigated LV function in Pgp-null
mice compared to Pgp-wildtype mice [Table]. In accordance to
deterioration of LV function, Pgp-null mice demonstrated
pronounced pulmonary congestion as evidenced by significantly
higher wet/dry lung ratios compared to Pgp-wildtype mice (4.6 ±
0.1 vs 4.0 ± 0.2; p <0.05). Heart body weight- and wet/dry liver
ratios were not significantly different between groups.
Conclusion: Expression of the multidrug resistant protein Pgp is
part of the inherent cardio-protective program to prevent adverse
myocardial remodeling after ischemic injury. Pharmaceutical
therapies involving Pgp inhibition may thus facilitate adverse
myocardial remodeling in ischemic heart disease.
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SIRT1 regulates endothelial tissue factor expression
A. Breitenstein, A. Akhmedov, M. Stein, G.G. Camici,T.F. Lüscher,
C.M. Matter, F.C.Tanner (Zürich, CH)
Background: The mammalian silent information regulator-two
1 (SIRT1) is critically involved in regulating key processes such
as stress response, apoptosis, and senescence; in line with this,
SIRT1 exerts beneficial effects on cardiovascular risk factors such
as aging, diabetes as well as atherosclerosis. Nevertheless, the
role of SIRT1 in arterial thrombosis has not yet been elucidated
in detail. Tissue factor (TF), the key activator of the coagulation
cascade, is crucially involved in thrombus formation. The current
study was therefore designed to investigate the effect of SIRT1
on tissue factor (TF) expression.
Methods and results: Pharmacological SIRT1 inhibition with
splitomicin (25–200 uM) or sirtinol (15–60 uM) enhanced basal
and TNF-α induced endothelial TF protein expression in a
concentration-dependent manner (n = 4; p <0.05). This effect was
paralleled by an increase in TF surface activity (n = 4; p <0.05).
In contrast, SRT2183-and resveratrol, which activate SIRT1,
impaired TF expression and activity (n = 4; p <0.05). Real-time
polymerase chain reaction revealed that SIRT1 inhibition induced
basal and TNF-α induced TF transcription (n = 4; p <0.05),
whereas activation of the MAP kinases (JNK, p38, and ERK)
remained unaffected (n = 3; p = NS). TF promotor studies indeed
revealed that the TF promotor was activated by SIRT1 inhibition
(n = 5; p <0.05). In line with this observation, nuclear
translocation and DNA-binding capacity of the p65-subunit of NFkappaB was increased when SIRT1 was inhibited (n = 5; p <0.05)
suggesting that the effect of SIRT1 on TF expression is mediated
by interference of SIRT1 with NF-kappaB/p65 activation.
Conclusions: SIRT1 modulates the activity of NF-kappaB/p65 in
endothelial cells and thereby regulates TF expression. Hence,
modulating SIRT1 offers possible novel therapeutic options
targeting arterial thrombosis, in particular in patients with
cardiovascular risk factors such as aging and diabetes.
P178

Rapamycin induces tissue factor and promotes arterial
thrombosis in vivo
G.G. Camici, J. Steffel, I. Amanovic, A. Breitenstein, J. Baldinger,
S. Keller,T.F. Lüscher, F.C.Tanner (Zürich, CH)
Background: Drug-eluting stents (DES) may be associated with
an increased risk for stent thrombosis as compared to bare-metal
stents (BMS). In cultured human endothelial cells, rapamycin, a
substance used on first-generation DES, induces tissue factor
(TF), a key enzyme in the initiation of the coagulation cascade,
by inhibiting the activity of the mammalian target of rapamycin
(mTOR). However, the effect of mTOR inhibition on TF activity
and thrombus formation in vivo has not yet been studied.
Moreover, it is presently unclear whether and to what degree the
second-generation DES substances everolimus and zotarolimus
have an effect on endothelial TF expression.
Methods and results: In a mouse carotid artery photochemical
injury model, rapamycin decreased time to thrombotic occlusion
by 40%, increased TF activity, and abrogated phosphorylation of
p70S6K as compared to vehicle-treated mice. In vitro, rapamycin,
everolimus, and zotarolimus (each 10-7 mol/l) enhanced TNF-α
induced TF expression by 2.2-, 1.7-, and 2.4-fold, respectively; this
increase was paralleled by a 1.5-, 1.4-, and 1.5-fold, increase in TF
surface activity, respectively. Similar to rapamycin, everolimus and
zotarolimus abrogated TNF-α-induced p70S6K phosphorylation
under these conditions.
Conclusions: Rapamycin increases TF activity and promotes
arterial thrombosis in vivo at concentrations relevant in patients
undergoing DES implantation; this effect may increase the
thrombogenicity of DES. Since everolimus and zotarolimus
augment endothelial TF expression and activity in vitro in a
similar manner as rapamycin, these findings may be relevant both
for first- and second generation DES.
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Silencing of mTOR is not sufficient to block TNF-a-induced
increases of protein content in rat neonatal cardiomyocytes
I. Plaisance, P. Shende, C. Morandi, M. Brink (Basel, CH)
Background: Tumor necrosis factor-a (TNF) contributes to a
multitude of physiological and pathological processes, including
hypertrophy of the heart. Several in vivo studies with rapamycin
have implicated mTOR in cardiac hypertrophy. We have recently
demonstrated that TNF increases protein content in C2C12
myotubes in part via mTOR, but whether mTOR is part of the
TNF-induced pathways causing this effect is currently not known.
In the present study we analyzed the effects of TNF on
cardiomyocyte protein content in comparison to insulin-like growth
factor-I (IGF), and assessed the role of mTOR in the responses to
both factors.
Methods: Neonatal rat ventricular cardiomyocytes isolated from
1-3 days old Wistar rats were treated with TNF or IGF (10 ng/ml
for both). Total protein and DNA content were analyzed in Lowry
and Hoechst assays, respectively, and the protein/DNA ratio was
used as a measure for cellular protein content. Protein kinase
activity was assessed with phospho-antibodies on Western blots.
Results: Treatment of cardiomyocytes with TNF or IGF for 24 h
resulted in a significant increase in cellular protein content
(65 ± 5% and 76 ± 7%, respectively, p <0.001 for both). TNF and
IGF induced marked activation of Akt, mTOR and its target p70S6K. The mTOR inhibitor Rap (2 ng/ml) fully blocked TNF or
IGF-induced p70-S6K phosphorylation. After Rap-pretreatment,
protein content remained significantly higher in TNF-treated
cardiomyocytes than in vehicle-treated controls. In contrast, Rap
completely abolished IGF-induced increases in protein content.
To further investigate the role of mTOR, we transfected
cardiomyocytes with specific siRNAs, which resulted in decreases
in mTOR protein expression of 72 ± 5% and 64 ± 6% at 24 and
48 h, respectively, compared with control cells transfected with
non targeting siRNA. mTOR-silenced cells showed a complete
inhibition of TNF- or IGF-induced phosphorylation of mTOR and
p70S6K. In cells transfected with control siRNA, a 24h incubation
with TNF or IGF increased protein content by 61 ± 10% and 78 ±
8% above controls, respectively. Silencing of mTOR abrogated
the IGF-evoked response, while TNF still increased protein
content by 35%.
Conclusion: Our data show that mTOR fully mediates the IGFinduced increase of protein content in cardiomyocytes. For TNF,
mTOR/p70-S6K activation represents only part of the mechanism.
Identifying the alternate pathway may help to define new
strategies against cardiac hypertrophy.
P180

Heart rate and the function of preformed coronary collaterals
S. Gloekler, P. Meier, S.F. de Marchi,T.Traupe, C. Seiler (Bern, CH)
Introduction: Coronary (collateral) flow to the myocardium
occurs during diastole. Fluid shear stress is the driving force in
the formation, maintainance and promotion of collaterals (i.e.
arteriogenesis). It is the product of blood viscosity and shear rate,
the latter being the fluid velocity change between different fluid
layers or the fluid velocity at the endothelium. Prolongation of
diastole via reduction of resting heart rate (RHR) is, naturally,
equal to extension of shear stress at the endothelium. β-blockade
(BB) has been shown to impair collateral function via
vasoconstriction. The goal of this study is to explore the effect of
different forms of RHR reduction in relation to coronary collateral
function.
Methods: In 365 coronary arteries of 285 patients (99 without-,
186 with 1- or 2-vessel coronary artery disease (CAD)) collateral
function was measured by invasive determination of collateral
flow index (CFI) during balloon occlusion by means of a pressure
guide wire distal to the balloon-occluded artery. It was calculated
as: (Poccl-CVP)/(Pao-CVP); Poccl = mean coronary occlusive
pressure; Pao = mean aortic pressure; CVP = central venous
pressure. RHR was detected by ECG on admission to hospital.
To avoid stenosis-related effects, analysis was restricted to
normal vessels (NVs: 333; 200 with- ,133 without BB) and chronic
total occlusions (CTOs: 32; 20 with-, 12 without BB).
Results: In NVs and CTOs without BB, there was an inverse
correlation between RHR and CFI, which was abolished by BB.
In NVs without BB, CFI was higher (0.176 vs 0.153, p = 0.02)
despite higher RHR (69 vs 64 bpm, p = 0.00002). See figures.
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Conclusion: Physiological bradycardia appears to be inversely
linked to coronary collateral function, the effect of which is
abolished by the vasoconstrictive effect of BB.

P181

PPARα or PPARβ activation reduces insulin
responsiveness in cultured cardiomyocytes
C. Montessuit, I. Papageorgiou, R. Lerch (Genève, CH)
Insulin resistance is the failure of insulin to stimulate the transport
of glucose into its target cells. Regulation of glucose supply is
important for cardiomyocytes to cope with situations of metabolic
stress. Metabolic stress stimulates glucose uptake in
cardiomyocytes by a mechanism that shares final steps with
insulin stimulation: phosphorylation of AS160 and translocation
of the glucose transporter GLUT4. PPARα agonists (such as
fibrates) are used to reduce the dyslipidemia leading to insulin
resistance; PPARβ agonists have similar therapeutic potential.
The direct influence of PPARα or β agonists on insulin- or
metabolic stress-stimulated glucose transport in cardiomyocytes
is unknown. We measured basal and stimulated glucose uptake
in cardiomyocytes exposed for 7 days to the selective PPARα
agonists, PPARβ agonists or 9-cis retinoic acid (RA). 9-cis RA is
an agonist of the nuclear receptor RXR, thus activating all
PPAR/RXR complexes. No agonist significantly influenced basal
glucose uptake. Insulin-stimulated glucose uptake was markedly
increased in cardiomyocytes exposed to 9-cis RA. In contrast,
in cardiomyocytes exposed to PPARα or β agonists, insulinstimulated glucose uptake was significantly reduced. Unlike
insulin-stimulated glucose uptake, glucose uptake stimulated by
metabolic stress (oligomycin) was unaffected by PPARα or β
agonists, thus suggesting that PPARα or β agonists impact on
mechanisms specifically triggered by insulin. The phosphorylation
in response to insulin of the insulin receptor β subunit and of
the downstream signaling protein Akt was modestly reduced
in cardiomyocytes exposed to PPARα or β agonists. The
phosphorylation of AS160 downstream of Akt was however
unaffected. PPARα or β activation is known to stimulate fatty acid
oxidation in cardiomyocytes, which could explain the reduction of
insulin-stimulated glucose uptake. This interpretation is however
unlikely because 9-cis RA, which stimulates glucose uptake,
increased fatty acid oxidation to the same extent as PPARα
or β agonists. In conclusion, direct PPARα or β activation in
cardiomyocytes results in compromised insulin responsiveness
with preserved glucose uptake in response to metabolic stress.
The reduced insulin-stimulated glucose uptake is seemingly
unrelated to increased fatty acid oxidation.
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Measurement of left atrial volume in patients undergoing
ablation for atrial fibrillation: comparison of angiography
and electro-anatomic (CARTO) mapping with real-time 3D
echocardiography
H. Müller, H. Burri, P. Gentil-Baron, R. Lerch, D. Shah (Genève, CH)
Background and purpose: Left atrial (LA) volume can be
determined during radiofrequency catheter ablation (RFCA)
of atrial fibrillation (AF) with angiography or electro-anatomic
(CARTO) mapping. Recently introduced real-time full-volume 3DE
allows rapid and noninvasive measurement of LA volume without
making geometric assumptions and is now more and more
frequently used for this application. Our aim was to compare LA
volume determined by angiography and CARTO mapping during
the ablation procedure with LA volume measured using real-time
3D echocardiography (3DE).
Methods: 127 consecutive patients undergoing RFCA for AF
were studied by biplane pulmonary vein angiography performed
during the procedure. The angiographic LA volume was
calculated from biplane diameter measurements made during
opacification of the left atrium with a formula using an ellipsoid
model. A subset of 22 patients underwent also LA volume
determination by CARTO mapping. These volumes were then
correlated with LA volume determined by real-time 3DE. 3DE
volume measurements were done on the basis of the volume
delimited by the atrial surface without geometric assumptions.
Results: Linear regression showed a significant correlation
between LA volume determined by angiography and 3DE volume
(r = 0.56, p <0.0001). Bland-Altman analysis of angiographic
versus 3DE volume determination showed a bias of 38 ± 22 cc cc
by the angiographic method with wide 95% limits of agreement
(–6 to 81 cc). LA volume measured using CARTO correlated
better (r = 0.67, p <0.001), but 3DE consistently yielded smaller
values (mean difference of –30 ± 19 cc, 95% limits of agreement
–68 to 8cc).
Conclusions: Angiographic left atrial volume determination
correlates significantly with 3DE volume. Left atrial volume
measured by CARTO correlates better than angiography with
real-time 3D echocardiography. However both invasive techniques
consistently yield larger values for LA volume. The results indicate
that left atrial volume obtained by angiography or CARTO should
not be used as baseline value for follow-up by 3DE of LA
remodelling.

Role of cyclin-dependent kinase inhibitors p21 and p27
in arterial thrombosis
A. Breitenstein, A. Akhmedov,T.F. Lüscher, F.C.Tanner (Zürich, CH)
Background: There is growing evidence that the cyclindependent kinase inhibitors p21 and p27, in addition to their role
as cell cycle regulators, also act as transcriptional co-factors
modulating protein expression via regulation of NF-kappaB/p65
and p300. Tissue factor (TF), the key initiator of the coagulation
cascade, is regulated by NF-kappaB and plays an important role
in arterial thrombosis as well as in vascular remodelling. We
therefore hypothesized that p21 and p27 regulate TF expression
in human vascular cells in vitro; moreover, we postulate that these
proteins regulate arterial thrombosis in vivo by interfering with TF
expression.
Methods and results: Overexpression of p21 and p27 in human
aortic endothelial cells was achieved by recombinant replicationdefective adenoviral vectors; successful transfection was
controlled by Western blot analysis. Tumor necrosis factor-α
(TNF-α) induced TF protein expression was impaired in cells
overexpressing p21 and p27 (n = 4; p <0.05). This effect was
paralleled by a decrease in TF surface and whole cell activity
(n = 5; p <0.05). Real-time PCR confirmed that p21 and p27
regulate TNF-α induced TF expression at the transcriptional level,
since TF mRNA was decreased in transfected cells as compared
to control (n = 6; p <0.05).
Conclusions: The cyclin-dependent kinase inhibitors p21 and
p27 inhibit TF expression at the transcriptional level, and may
therefore alter arterial thrombosis. This observation reveals novel
insights in the regulation of TF expression and identifies new
targets for preventing arterial thrombosis.
P184

Gingko biloba extract inhibits tissue factor degradation
A. Breitenstein, I. Amanovic, A. Akhmedov,T.F. Lüscher, F.C.Tanner
(Zürich, CH)
Background: Ginkgo biloba extract (GBE) is a widely used overthe-counter herbal drug for the treatment of various forms of
dementia and some other vascular disorders, even though clinical
trials did so far not confirm any beneficial effect. Furthermore, in
some clinical studies, a higher incidence of acute vascular events
such as transient ischemic attacks (TIA) and strokes was
observed among the GBE treated group. Since tissue factor (TF)
is a key player in arterial thrombosis, this study was designed to
investigate whether GBE regulates TF expression in human aortic
endothelial cells.
Methods and results: Human aortic endothelial cells were
pretreated with increasing concentrations of GBE (6.25–100
μg/ml) before stimulation with tumor necrosis factor-α (5 ng/ml).
GBE enhanced basal and TNF-α induced endothelial TF protein
expression in a concentration dependent manner (n = 5; p <0.05);
maximal increase was observed at a concentration of 100 μg/ml.
This effect on TF protein expression was paralleled by an
increase in TF surface activity (n = 4; p <0.05). In contrast, GBE
did not affect TNF-α induced activation of the MAP kinases p38,
extracellular signal-regulated kinase (ERK) and c-Jun terminal
NH(2) kinase (n = 3, p = NS). In line with this observation, TF
mRNA expression and nuclear translocation as well as activation
of NF-kappaB/p65 was unaltered in GBE treated cells (n = 5,
p = NS). In contrast, GBE inhibited TF protein degradation (n = 4,
p <0.05), indicating a posttranscriptional regulation of TF protein
expression.
Conclusions: GBE increases endothelial TF protein expression
via inhibition of TF degradation. This data indicates that GBE may
increase the risk of arterial thrombosis and could indeed explain
the higher incidence of acute vascular events such as TIA or
strokes in patients under long-term GBE treatment.

44 S

GROUPE DE POSTERS 1 / POSTERGRUPPE 1

P185

HLA I antibodies induce VEGF production in endothelial cells
M. Bieri, M. Oroszlan, N. Liegti, J. Bieri, P. Mohacsi (Bern, CH)
Background: Anti human leukocyte antigen class I (HLA I)
antibodies were shown to activate several protein kinases in
endothelial cells (EC), which induces proliferation and cell
survival. A criterion of antibody mediated rejection is the
occurrence of interstitial edema. Here, we investigated the effect
of anti-HLA I antibodies on endothelial permeability and
proliferation.
Methods: ECs of umbilical veins were isolated and effects of antiHLA I antibodies (W6/32) were determined. Permeability was
assessed by a trans-well filter system; protein and mRNA
expression of vascular endothelial (VE-) cadherin or vascular
endothelial growth factor (VEGF) was quantified by Western blot
or RT-PCR, respectively. Phosphorylation was determined by
immunoprecipitation followed by phospho-tyrosine immunoblot.
Proliferation was measured by the wound healing assay.
Results: Endothelial permeability dose-dependently increased in
the presence of anti-HLA I antibodies. The protein expression of
VE-cadherin decreased after anti-HLA I stimulation of ECs
already after 30 min, which was inhibited after Src and VEGF
receptor type 2 (VEGFR2) blocking. The mRNA level of VEcadherin was not affected by anti-HLA I treatment. Posttranscriptional phosphorylation of VE-cadherin was measured
after 30 min anti-HLA I stimulation, which was reverted by
VEGFR2 blocking. VEGF production of ECs was increased after
anti-HLA I administration. The VEGF production was inhibited by
blocking phosphatidylinositol-3-kinase (PI3K) and mammalian
target of rapamycin (mTOR), whereas blocking Src had no effect.
Endothelial proliferation increased dose-dependently after antiHLA I treatment. Anti-HLA I induced proliferation was inhibited by
blocking mTOR and VEGFR2. Src did not show an effect on
endothelial proliferation after anti-HLA I stimulation.
Conclusion: Anti-HLA I antibodies stimulate ECs to produce
VEGF, which activates VEGFR2 in an autocrine manner. Activated
VEGFR2 initiates two distinct effects: on one hand, endothelial
permeability increased by a Src dependent phosphorylation of
VE-cadherin, on the other hand, endothelial proliferation
increased in an Src independent manner.
P186

The crosstalk between cardiomyocytes and microvascular
endothelial cells in cardiotoxic cancer therapy
M. Chiusa, F. Seitriz, L. Maquelin, F.Timolati,T. Suter, C. Zuppinger,
S. Zbinden (Bern, CH)
Objective: Cardiac microvascular endothelial cells (CMEC) are
modulators of cardiac performance and there is also an intimate
contact between CMEC and cardiomyocytes. Treatment of breast
cancer with doxorubicin (Doxo) in combination with Herceptin®
(Trastuzumab) results in an increased incidence of heart failure.
Adult rat ventricular myocytes (ARVM) under Doxo treatment
show an increase in oxidative stress, down-regulate the
transcription factor GATA4, and genes involved in cell viability,
calcium homeostasis and cytoskeleton structure. We tested, if
VEGF is a cardio-protective factor in cardiomyocytes and
microvascular endothelial cells undergoing hypoxia, oxidative
stress, or Doxo treatment, and if anti-VEGF therapy can prevent
a cross talk between CMEC and ARVM.
Methods: Adult rat ventricular cardiomyocytes (ARVM) were
isolated and cultured in serum-free medium and treated for
18–48 hours. Cardiac microvascular endothelial cells (CMEC)
were isolated and used in the second passage, cultured in
medium with 20% NCS until confluence, then in medium with
0.5% NCS for 24 hours before treatment, and treated for 24
hours. Protein quantification was performed by Western Blot,
VEGF release was measured by a rat specific VEGF ELISA-kit,
cell death by TUNEL assay and necrosis by the live/death assay.
Results: ARVM and CMEC under hypoxia condition (1.5% O2) for
3–24 hours showed a maximum release of VEGF after 12 hours.
CMEC under Doxo treatment (0.5–20 μM) released VEGF with a
maximum at 1 μM Doxo. On the contrary, ARVM did not release
this growth factor under the same condition. Hydrogen peroxide at
300 μM suppressed the release of VEGF in CMEC. CMEC and
ARVM showed an dose-dependent increase in cell death
(necrosis) by Doxo treatment. Neuregulin-1 β (NRG), known to be
released by CMEC under oxidative stress conditions, induced the
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expression of GATA-4, sodium-calcium-exchanger (NCX), the
anti-apoptotic mitochondrial protein Bcl-2, and of the ErbB2
receptor protein itself in ARVM.
Conclusion: These preliminary data suggest, that both CMEC
and ARVM are able to produce VEGF under hypoxia condition,
but only CMEC after Doxo treatment. We presume, that VEGF is a
protective factor in the signaling between ARVM and CMEC. AntiVEGF therapy, such as by Bevacizumab, could prevent this
crosstalk and increase cardiovascular damage by cytotoxic
cancer therapy.
P187

Sirolimus reduces cubilin and megalin expression in
proximal tubular epithelial cells by using an angiotensin IIdependent pathway: an explanation of reduced albumin
reabsorption
M. Oroszlan, M. Bieri, A. Farkas, N. Ligeti, P. Mohacsi (Bern, CH)
Objective: Proteinuria, which is a sign of the progression of
chronic renal disease or (non)-allograft pathology can appear
after conversion to sirolimus (SRL) or in case of de novo SRL
treatment in transplanted patients. It has been reported that
angiotensin converting enzyme inhibitors (ACE-Inh) or
angiotensin II (Ang II) receptor antagonists reduce urinary protein
loss.
Aim: This study was aimed to investigate the role Ang II and Ang
II type 1 receptor (AT1R) in the regulation of known albumin
receptors, such as cubilin and megalin expression and
consequently in albumin endocytosis on human renal proximal
tubular epithelial cells (PTEC) following SRL treatment.
Methods: A human renal PTEC line (HK-2) was used. Cells were
treated with SRL for 24 hrs. The binding of bovine serum albumin
(BSA) to HK-2 was investigated by flow cytometry. The uptake of
BSA and the expression of megalin and cubilin were determined
by cellular ELISA. Values are given compared to the
corresponding vehicle control (dimethyl-sulfoxide).
Results: SRL in concentrations of 1, 10 and 100 nM dosedependently decreased the binding (–12.5% ± 18.2; –24.5% ±
6.8, p = 0.0056; –26% ± 6.3, p = 0.0038, respectively) and the
uptake of BSA (–5.3% ± 6; –17% ± 8.1, p = 0.025; –16% ± 4.6,
p = 0.006, respectively). Reduced BSA binding and uptake after
100 nM SRL administration were significantly prevented by the
use of an ACE-Inh (ramipril, 10 μM) (–8.8% ± 8.8, p = 0.014 and
1.8% ± 9.6, p = 0.014, respectively) or an AT1R blocker (losartan,
10 μM) (–12.5% ± 10.4, p = 0.029 and –14% ± 8.5, respectively).
Furthermore, SRL in concentrations of 1, 10 and 100 nM
decreased the expression of megalin (–7.7% ± 10.2; –16.7% ± 7.7,
p = 0.023; –18.8% ± 6, p = 0.0085, respectively) and cubilin
(–3.5% ± 3.3; –12.8% ± 5.6, p = 0.019; –14.7% ± 6.8, p = 0.023,
respectively) on HK-2. Coadministration of 100 nM SRL and
ramipril or losartan in concentration of 10 μM resulted in improved
megalin (–6.1% ± 2.36, p = 0.014 and –11.2% ± 6.5, p = 0.05,
respectively) and cubilin (–5.9% ± 3.5, p = 0.014 and –4.62%
± 4.6, p = 0.014, respectively) expression.
Conclusion: The decreased albumin endocytosis of PTEC is
partially preventable by the use of losartan or ramipril after
administration of SRL. The blockade of Ang II restored albumin
endocytosis possibly due to the ameliorated cubilin and megalin
expression.
P188

Oxidized low density lipoprotein activates p66shc
in human aortic endothelial cells
Y. Shi, G.G. Camici, A. Akhmedov, F.C.Tanner,T.F. Lüscher
(Zürich, CH)
Background: P66shc is a mitochondrial protein and novel
mediator of oxidative stress. It has been involved in vascular
aging, atherosclerosis and diabetic endothelial dysfunction. The
present study was designed to investigate the effect of oxidized
low density lipoprotein (oxLDL) on the expression of p66shc
protein in human aorta endothelial cells.
Methods: The expression of p66shc protein was measured by
western blotting. The production of superoxide anion was
measured by electron-spin resonance spectroscopy.
Results: After 24 hours, oxLDL increased p66shc
phosphorylation in a dose dependent manner, but did not change
the total protein expression. In the presence of oxLDL (10 ug/ml),
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inhibition of LOX-1 receptor reduced the phosphorylation of
p66shc, indicating that the effect of oxLDL on the p66shc is partly
involved by LOX-1. Either selective (CGP53353) or non-selective
(Go6967 or Calphostin C) inhibitors of PKC β II reduced
phosphorylated p66shc, indicating that also PKC β II is involved
in p66shc phosphorylation. Furthermore, oxLDL activated PKC β
II on both Theronine641 and Serine660, confirming the role of
PKC β in the p66shc activation. Apocynin reduced both p66shc
and PKC β II phosphorylation, suggesting that reactive oxygen
species play an important role. In addition, oxLDL enhanced the
production of superoxide. Apocynin, but not the inhibitors of PKC
β, reduced the production of superoxide, indicating that reactive
oxygen species is the upstream of PKC kinase.
Conclusion: oxLDL activates p66shc protein in human aorta
endothelial cells. Both ROS and PKC are involved in this
activation process of p66shc.
P189

Endogenous and synthetic cannabinoids inhibit tumour
necrosis factor-α-induced proinflammatory activities in
human neutrophils
F. Montecucco, S. Lenglet, F. Burger, M. Bertolotto, F. Mach,
S. Steffens (Genève, CH; Genova, I)
Introduction: Increasing evidence supports a crucial role for
neutrophils in atherosclerosis and its acute complications,
such as acute myocardial infarction. These cells migrate in
inflammatory tissues in response to different chemokines with the
aim to neutralize inflammatory triggers. However, once retained
in tissues, they release several mediators that further increase
inflammatory processes and damage. Tumor necrosis factor-α
(TNF-α) is a pivotal inducer of neutrophil inflammatory functions.
Here, we investigated a possible modulation of TNF-α-mediated
dramatic effects by endogenous and synthetic cannabinoids.
Methods: Adhesion molecule, TNF-α receptor and annexin
expression on human neutrophils were determined by flow
cytometry. Neutrophil migration was assessed by using modified
Boyden Chamber. The release of superoxide anion was
measured by a modified method of Babior and collegue. P38
MAPK and ERK 1/2 activation was assessed by western blot
analysis.
Results: Pre-treatment with the endocannabinoid 2-AG or the
synthetic cannabinoid receptor CB2 ligand JWH-133 dosedependently inhibited TNF-α-induced changes in cell surface
adhesion molecule expression (CD11b, CD11c, CD18 and Lselectin). Accordingly, pre-treatment with 2-AG or JWH-133
inhibited TNF-α-induced migration in response to CCL3. On the
other hand, 2-AG or JWH-133 did not have any effect on TNF-αinduced superoxide anion release by human neutrophils. In order
to identify the possible mechanisms involved in cannabinoidmediated anti-inflammatory activities, we further investigated the
effect of 2-AG or JWH-133 on neutrophil functions. No increase in
apoptosis rate was observed upon treatment with cannabinoids.
Furthermore, 2-AG or JWH-133 did not directly induce neutrophil
migration, and no changes in TNF-α receptor I and II surface
expression were observed. Conversely, 2-AG or JWH-133 dosedependently inhibited TNF-α-induced p38 MAPK and ERK
1/2 phosphorylation.
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Loss of thrombin-induced endothelial activation
in cellular senescence by heterochromatic gene silencing
D.J. Kurz, H. Greutert, S. Payeli, S. Briand,T.F. Lüscher, F.C.Tanner
(Zürich, CH)
Background: Cellular senescence, a programmed state induced
by multiple deleterious triggers, is characterised by permanent
cell-cycle exit and altered gene expression. In humans it is
considered a tumour suppressor mechanism, mediated by
removal of damaged or mutated cells from the cell cycle. Cellular
senescence is also thought to contribute to human ageing, a
phenomenon rich in cardiovascular pathology. We have previously
shown that induction of tissue factor (TF) by thrombin or –
independently of cell-surface receptors – phorbol-ester (PMA)
is virtually lost in endothelial cells undergoing replicative
senescence. Here we describe the mechanisms involved in this
phenomenon.
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Methods and results: Human umbilical vein endothelial cells
(HUVEC) were cultured in endothelial growth medium and serially
passaged at confluence. Cellular senescence generally occurred
after 35–40 population doublings. Thrombin or PMA strongly
induced TF protein and mRNA in young cells, while this effect
was severely blunted in senescent cultures. Investigation of the
downstream targets of PMA revealed no alteration in the mitogenactivated protein kinase and the nuclear factor-kappa B signal
transduction cascades in senescence. Stimulation of young and
senescent cultures transfected with a plasmid containing the
luciferase gene under control of the TF core promotor showed
similar luminescence, effectively ruling out any role for
senescence-related changes in intracellular signalling or
transcription factor expression in the loss of TF inducibility at
senescence. We further showed that this phenomenon can not be
explained by accelerated TF mRNA degradation. Taken together,
these findings suggested altered gene accessability. Using
chromatin-immunoprecipitation we demonstrated that
senescence-related loss of TF gene inducibility occurs following
heterochromatin formation resulting from loss of histone H3
acetylation at the TF promotor. Finally, adenoviral-mediated
overexpression of telomerase in presenescent cultures enabled
escape from senescence and restored inducibility of TF by PMA.
Conclusions: Induction of TF expression is severely blunted in
senescent endothelial cells as a result of heterochromatic gene
silencing at the TF promotor. This extends the involvement of this
mechanism in senescence beyond cell cycle-related genes and
suggests a novel tumour-suppressing action of senescence by
inhibition of tumour angiogenesis.
P191

From SWISS-AMI to CARDIASTIM – Translation of a clinical,
progenitor-cell based protocol into GMP
D. Sürder,T. Moccetti, G. Astori, G. Soldati, J. Schwitter, P. Erne,
S. Windecker, A. Moschovitis,T.F. Lüscher, R. Corti (Lugano, Zürich,
Luzern, Bern, CH)
Since under International regulations, cell based medicinal
products (CBMP) are requested to be produced following “Good
Manufacturing Practices” (GMP) rules. Moreover, any procedure
used to manipulate the cell population of interest should be
validated and performed in a controlled environment (clean room).
Finally, the CBMP release testing should ensure cell identity,
potency, sterility, absence of adventitious agents and low
endotoxin levels. Here we report on our experience with the
ongoing SWISS-AMI trial, a phase II multicenter randomized
clinical trial (Clinicaltrials.gov id NCT00355186).
Methods: In the above mentioned, ongoing trial we are
randomizing in a 2:1 pattern 150 patients with AMI successfully
treated within 24h by percutaneous coronary intervention (PCI)
of the infarct-related coronary artery (IRA) in one control and two
BMC treatment groups. The control group is treated with stateof-the-art medical management. The treatment groups receive
intracoronary (i.c.) administration of BMC either 5–7 days or
3–4 weeks after AMI, respectively. LV parameters are assessed
by cardiac MRI at baseline, and after 4 and 12 months in a blind
MRI core-lab. 50 ml of bone marrow are harvested under local
anestesia from the iliac crest. In a centralized laboratory, BMC
are isolated by density gradient centrifugation, washed and
resuspended in 10 ml injectable medium. BMC are then reinfused
in the IRA via an over-the-wire balloon. The primary endpoint is
change in global LVEF by MRI at 4 months vs. baseline.
Results: Cell processing for the SWISS-AMI Trial has been
revised and optimized according to GMP criteria. Quality controls
have been introduced “in-process” as for sterility, identity and
potency of the cells. In 2008, SWISSMEDIC certified
“CARDIASTIM“ as the first CBMP according to GMP criteria in
Switzerland. As for SWISS-AMI, so far 4 active centers have
included 89 patients. A mean of 170 ± 110 Mio BMC per patient
(mean ± SD, n = 51) have been infused. Cell viability after
processing was 95.4 ± 3.5%. Functional testing showed an
invasion capacity of 50.4 ± 18.7% (n = 11). In-vivo quality tests in
an animal model are ongoing.
Conclusions: With the present study we were able to get GMP
certification for “CARDIASTIM”, the first CBMP of Switzerland.
With the ongoing clinical trial we hope furthermore to confirm
therapeutical benefit of i.c. administration of BMC after AMI
and to learn more about the optimal time point for cell therapy.
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Effects of NO donors on the cardiopulmonary system
G. Milano, M. Samaja, L.K. von Segesser
(Lausanne, CH; Milano, I)
Objective: We previously demonstrated that exposure to chronic
hypoxia (CH) developed pulmonary hypertension and right
ventricular hypertrophy (RVH). In this study, we investigated
whether L-Arginine, a substrate of endothelial nitric oxide
synthase (eNOS) and Molsidomine, a NO donor, alleviate the
cardiovascular and pulmonary alterations induced by CH.
Methods: Male rats were maintained in either normoxic (21%
O2) or hypoxic chambers (10% O2) for 15 days as control or
treated with L-Arginine (L-ARG, 20 mg/ml), NOS inhibitor N-nitroL-arginine methyl ester (L-NAME, 45 mg/Kg) or Molsidomine
(MOL, 15 mg/Kg). Drugs was given daily in the drinking water.
The right ventricular systolic pressures (RVSP), RVH, the ratio
of lung weight to body weight and percent wall thickness of
pulmonary vessels, cardiac and pulmonary phosphorylation
of eNOS proteins were measured.
Results: The increase in RVSP was significantly attenuated in the
L-ARG and MOL groups. Whereas the treatment with L-ARG
attenuated the increase in RVH, MOL or L-NAME were ineffective.
Chronic treatment with drugs did not prevent the increase in the
ratio of lung weight to body weight. In all conditions, the amount
of water, expressed per gram wet tissue weight, was not different
between N and CH lungs, indicating that edema was not present
in these tissues. In contrast, CH developed an increase in medial
wall thickness of small pulmonary arteries (0-100 mm) while
larger arteries were not affected. This was attenuated by L-ARG or
MOL treatments. Although CH decreased cardiac and pulmonary
phosphorylated eNOS levels, treatment with L-ARG and MOL
restored the normoxic level of eNOS phosphorylation.
Conclusions: In the heart, chronic administration of NO donors
during CH induce an attenuation in right ventricular systolic
pressure and right ventricular hypertrophy, probably due to
increased phophorylation of eNOS proteins. Although
Molsidomine normalizes the right ventricular systolic pressure,
it does not influence the development of right ventricular
hypertrophy. In the lungs, chronic treatment with NO donors does
not prevent pulmonary hypertrophy but attenuates the wall
thickness increase in small pulmonary arterioles, probably due to
direct effect of pulmonary hypertension.
P193

Aeration during chronic hypoxia in vivo improves postischaemic recovery and decreases injury in rat hearts
G. Milano, M. Samaja, A. Corno, G. Vassalli, L.K. von Segesser
(Lausanne, CH; Milano, I; Liverpool, UK)
Objective: A clinical feature that complicates the post-surgery
outcome in cyanotic children, chronic hypoxia (CH) is often
considered cardioprotective on the basis of experimental studies.
Here, we test the hypothesis that daily aeration during chronic
hypoxia (CHA) protect hearts subsequently exposed to
ischemia/reperfusion.
Methods: Male 5-week old Sprague-Dawley rats were
maintained for 15 days under either CH (10% O2) or CHA (10%
O2 + 1-h daily exposure to air). Normoxic (21% O2) rats were the
control. To assess tolerance to ischemia/reperfusion in vivo,
hearts were subjected to 30-min occlusion of the left anterior
descending artery followed by 3-h reperfusion, with measurement
of the injury by tetrazolium staining. To distinguish intrinsic from
circulatory factors, end-diastolic pressure and (developed
pressure) x heart rate were measured in ex-vivo Langendorffperfused isolated hearts during 30-min global ischemia and
45-min reperfusion. Some biochemical parameters were
evaluated at the end of hypoxia exposure (n = 5/subgroup).
Results: In comparison to CH, CHA hearts displayed reduced
infarct size after both the in vivo and ex-vivo protocols. Myocardial
performance recovered better in CHA hearts, which displayed
reduced apoptosis (TUNEL), greater phosphorylation of the
endothelial isoform of NO synthase and enhanced plasma level
of nitrates and nitrites.
Conclusions: Exposure to hypoxia for 15 days impairs
myocardial tolerance to ischemia/reperfusion, in agreement with
clinical evidence. Daily aeration alleviates the CH-induced
derangement by accelerating intrinsic adaptive changes, which
include reduced apoptosis and improved NO metabolism.
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Functional behaviour of human internal thoracic artery
from patients with diabetes mellitus in vitro
M. Grapow, D. Reineke,T. Kern, B. Winkler, E. Müller-Schweinitzer,
T.P. Carrel, F.S. Eckstein (Basel, Bern, CH)
Introduction: The aim of this analysis was to compare
vasoreactive properties of internal thoracic artery (ITA) grafts
from diabetic (DM) to those of non-diabetic (ND) patients.
Method: Ring segments of internal thoracic artery (ITA), taken
from patients undergoing coronary artery bypass grafting, were
suspended in organ bath chambers filled with modified KrebsHenseleit solution and contractile responses to potassium
chloride (KCl), noradrenaline (NA), endothelin-1 (ET-l), and
endothelium-dependent relaxant responses to acetylcholine
(ACH) were recorded isometrically.
Results: NA stimulated ITA from both groups within similar
concentration ranges while ITA from DM patients proved to be
significantly more sensitive to both ET-1 and KCl than ITA from
ND. Furthermore, maximal contractile responses indicated that
KCl (3.79 ± 0.30 g, n = 7 in DM and 2.50 ± 0.23 g, n = 29 in ND,
P <0.05) evoked significantly higher responses in ITA from DM
as compared to the ND control group while both NA and ET-l
stimulated ITAs from both groups with similar efficacies.
Endothelium-dependent relaxant responses to ACH proved to be
similar in both groups when expressed as percentages of the
pre-existing tone.
Conclusion: The present data support the contention that DMinduced endothelial dysfunction is less frequent in human ITA
than expected from observations in systemic vascular beds.
P195

Rapamycin impairs endothelial cell function in human
arteries
M. Grapow, D. Reineke, P. Matt, B. Winkler,T.P. Carrel,
E. Müller-Schweinitzer, F.S. Eckstein (Basel, Bern, CH)
Introduction: Evidence has accumulated that treatment with
rapamycin negatively impacts endothelial function in human
coronary arteries. Recently Rapamycin has been shown to
inhibit mTORC2 which was previously believed to be rapamycininsensitive. Prolonged treatment with rapamycin reduces the
levels of mTORC2 below those needed to maintain AKT/PKB
signalling, a key protein in the regulation of cell function and
survival. Since AKT/PKB plays a pivotal role in activation of eNOS
our goal was confirm this pathway in human internal thoracic
arteries (ITA) in vitro.
Methods: Vascular reactivity of ITA rings (44 patients)
undergoing elective coronary artery bypass surgery was
investigated using the organ bath technique. After incubation
with rapamycin (solvent control, 0.1, 1 and 10 μmol rapamycin)
for 20 h, rings were challenged with the contractile agonist
noradrenaline (NA, 1μM) and the relaxant compound
acetylcholine (ACH, 1 μM). Morphological analysis was
performed on 12 of these rings from 4 patients by scanning
electron microscopy (SEM).
Results: No differences were obtained in contractile response
to NA between the groups. Comparison of the ACH- induced
relaxation revealed a concentration dependent decrease, being
significant for groups being incubated with 1 and 10 μmol
rapamycin (in % of control: 1 μmol 66 ± 7, p <0.01; 10 μmol 36 ± 7,
p <0.001; solvent control 112 ± 17 n.s.). During evaluation of the
SEM specimens the examinators were not able to differentiate
between controls and samples exposed to rapamycin for 20 h.
In all groups the endothelial layer was well preserved.
Conclusion: Our results confirm the modification by rapamycin of
the above described signaltransduction pathway with inhibition of
mTORC2/AKT/PKB. We demonstrated that incubation of human
ITA with rapamycin affects negatively the endothelium-dependent
vasorelaxant responses in a concentration dependend manner in
vitro without inducing morphological changes.
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The presence of left atrial thrombus despite anticoagulation
in patients undergoing left atrial ablation for atrial fibrillation
cannot be predicted by clinical risk factors
S. Bull, J.P. De Bono, K. Rajappan,Y. Bashir,T. Betts, H. Becher
(Oxford, UK)
Conventionally the use of warfarin for thromboprophylaxis in
patients with atrial fibrillation is based upon clinical risk factors,
such as the CHAD2 scoring system. Guidelines also recommend
that all patients undergoing elective cardioversion are
anticoagulated before the procedure. Left atrial thrombus is an
absolute contraindication to left atrial catheter ablation (LACA)
for atrial fibrillation as catheter manipulation is likely to result in
embolisation. The incidence of thrombus in low-risk patients
without anti-coagulation and high-risk patients with therapeutic
anti-coagulation is not known. Transoesphageal
echocardiography (TOE) is a very sensitive technique for
detecting left atrial thrombus. This study examines whether
therapeutic anticoagulation for a minimum of 1 month in all
patients undergoing LACA is effective in preventing left atrial
thrombus formation.
Methods: We analyzed the records and preoperative TOE
images of 160 consecutive patients undergoing LACA (age
56 ± 11 years, 76% male). All patients were therapeutically
anticoagulated with warfarin for at least 1 month before
admission. Warfarin was stopped 2 days before admission and
TOE performed on the day of the procedure. All the TOE images
were reviewed for evidence of left atrial appendage thrombosis by
two independent cardiologists.
Results: Four patients were found to have left atrial thrombus
despite therapeutic preoperative anticoagulation, leading to
cancellation of their procedure. Three had paroxysmal atrial
fibrillation and one persistent atrial fibrillation. The presence
of thrombus was not predicted by CHAD2 scores (0,1, 2, and 4)
or age ( 42, 62, 72 and 61 years). One patient had severe left
ventricular dysfunction, none had valvular disease. Left atrial
thrombus reduced in size but still persisted in two patients with
the lowest CHAD score despite increased intensity of
anticoagulation.
Conclusion: There is a 2.5% incidence of left atrial thrombus
detected by TOE in patients presenting for LACA despite
anticoagulation with warfarin. This can not be predicted from the
patients by arrhythmia burden, age or risk factors. These clots are
frequently more resistant to more intensive anticoagulation. TOE
is therefore mandatory in all patients before LACA to exclude left
atrial thrombus.
P197

Pulmonary vein stripping and haemoptysis: a unique
complication of catheter ablation of atrial fibrillation
P. Monney, P. Pascale, M. Fromer, E. Pruvot (Lausanne, CH)
Case report: A 60-y old woman was referred for pulmonary veins
isolation (PVI) because of refractory paroxysmal atrial fibrillation
(AF). After a single trans-septal puncture, a mapping catheter was
inserted for left atrium and pulmonary vein (PV) mapping.
Following the acquisition of a set of points in the right inferior PV,
the catheter could not be maneuvered anymore. Gentle traction
was applied, producing a downward shift of the heart silhouette
on fluoroscopy. Advancement of the guiding sheath to offer
additional support, transient increase in catheter saline flow to
increase upstream PV pressure, and intravenous nitrates infusion
to dilate the vein all failed to free the catheter. Stronger traction
and rotation allowed us to slowly retrieve the catheter tip.
Significantly, a resistance was noted during this maneuver.
Examination of the catheter showed a thin, translucent membrane
covering its distal 8 mm, which appeared macroscopically
as a branch of the PV that had been stripped off. The selective
angiography of the right inferior PV showed no contrast
extravasation but a tapered narrowing of a vein branch
suggesting endothelial tearing. Trans-esophageal echocardiography showed no effusion. The procedure was resumed with
successful PVI. The patient reported post-operatively continuous
light oppressive chest pain without significant ECG alteration.
Clinical examination was also normal. The day after the
procedure, she presented small amounts of haemoptysis
spontaneously resolving within 2 days. The patient was
discharged from hospital 4 days after PVI under therapeutic
anticoagulation.
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Discussion: Total complication incidence of PVI was reported
to be 3.9% with no procedure-related death in the most recent
registry. Common adverse events associated with the procedure
include vascular access lesions, thermic injuries and thromboembolisms. This unique case shows that catheter entrapment in
a PV is a rare but potentially serious complication of AF ablation.
Although tamponade was expected, it did not happen.
Interestingly, the haemoptysis indicates that bleeding occurred
into the pulmonary parenchyma but not into the pericardial space.
This is in accordance with a recent anatomic study reporting a
shorter pericardial sleeve over the right inferior PV (4.5 mm) as
compared to the other 3 veins (9.2–13.7 mm). No specific
therapeutic measure was undertaken for the patient besides
delaying hospital discharge and reintroduction of therapeutic
anticoagulation.
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Are atrial fibrillation ablation success rates from high
volume tertiary care centres reproducible?
M. Rotter, M. Haissaguerre (Bern, CH; Bordeaux-Pessac, F)
Introduction: Catheter ablation of atrial fibrillation (AF) yields
success rates as high as 90% in experienced centers. Whether
these results can be reproduced in smaller centers is
questionable. The aim of this study was to show that these
results are transferable to smaller centers.
Methods: The first 100 consecutive patients referred for catheter
ablation of AF at a new ablation center were prospectively
followed up for one year. In all patients circumferential pulmonary
vein isolation was performed, in patients with episodes >12 hours
and patients with persistent AF additional complex fractionated
atrial electrogram ablation and/or linear ablation was performed.
The operator performing all ablations was trained for 2 years at a
highly specialized AF ablation center. Follow up with patient
interview and 7-day event recording was carried out at 3, 6 and
12 months. Any clinical tachycardia after >2 months or
documented AF episodes lasting >30s were considered as
failures.
Results: 138 ablations in 100 patients (age 60 ± 10 y, 72% male)
were performed from January 07 to August 08. Patients suffered
from AF for 5 ± 4.5 years with 10 ± 9 episodes/months and failed
on 2.3 ± 1 antiarrhythmic drugs. A cardiomyopathy was found in
46% of patients; LVEF <50% in 10 patients. Left atrial size was
43 ± 6 mm. AF was persistent in 47 patients; duration of
persistent AF was 18 ± 26 months. Cumulative success rate after
8 (3–15) months was 89% with 11% of patients on antiarrhythmic
drugs. Complications occurred in 5 patients (3 hematomas, one
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needing local revision, 1 cerebrovascular accident, 1 transient
gastric paresis). Success rates did not differ between paroxysmal
and persistent AF (87 vs. 90%; p = 0.63). There was a significant
difference in LA size (41 vs. 46 mm; p <0.001) and a significant
difference in procedural parameters (procedure duration,
radiofrequency time, radiation dose; table 1). No other variables
showed a significant difference (table 1).
Conclusion: Success rates comparable to those published from
randomized trials in highly specialized centers can be reproduced
in smaller centers. AF ablation is an operator dependent
intervention, therefore adequate experience of the operator
seems to be critical. These data demonstrate that AF ablation can
be set up without learning curve in smaller centers, if the operator
was trained adequately in a high volume specialized AF center.
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Is it always possible to follow the guidelines
for the treatment of atrial fibrillation?
L. Conti, A. Meiltz, N.Tran, M. N’tep, S. Kingue, M. Zimmermann
pour le Groupe des Cardiologues du canton de Genève
Introduction: Atrial fibrillation (AF) is the most common
sustained arrhythmia and guidelines concerning treatment were
published by ACC/AHA/ESC. However only few studies have
been devoted to application of theses guidelines in clinical
practice and no data are available concerning treatment of AF in
Africa. The aim of the present study was to evaluate AF treatment
and guidelines application in Switzerland on one side and in
Cameroon on the other side with special attention paid to
anticoagulant therapy.
Methods: This prospective study was conducted by 23
cardiologists in Geneva (GVA) and by 10 in Cameroon (CAM)
from January 2005 to July 2007. Patients were included if they
had >18 years and if AF was documented by an ECG during the
consultation. Data on clinical profile mode of presentation and
therapeutic strategy were collected and analyzed.
Results: 622 pts (390 male; mean age 69.8 ± 12 yrs) were
included in GVA and 172 (75 male; mean age 65.8 ± 13 yrs,
p = 0.003) were included in CAM. AF was permanent in 46% in
GVA and in 55.8% in CAM (p = 0.02). Structural heart disease
was present in 82.5% in GVA (513/622) and in 90.7% in CAM
(156/172) (p = 0.009), and CHADS2 score was 1.44 in GVA vs
1.93 in CAM (p <0.0001). Rhythm control was the preferred
treatment in 47.1% in GVA (293/622) and in only 16.3% in CAM
(28/172) (p <0.0001). The most common antiarrhythmic agents
used were blockers in GVA (327/622 vs 20/172, p <0.0001)
whereas digoxin (159/622 vs 108/172, p <0.0001) or amiodarone
(128/622 vs 49/172, p = 0.03) were the most common drugs used
in CAM. Oral anticoagulant treatment (OAT) was prescribed in
80.2% in GVA (499/622) and in 32.6% in CAM (56/172) (p
<0.0001); aspirin was prescribed in 31.5% in GVA (196/622) vs in
61.6% in CAM (106/172) (p <0.0001). OAT was prescribed in 82%
of pts >75 years in GVA (196/239) and in only 20% in CAM
(10/50) (p <0.0001). Based on the CHADS2 score, 88% (403/458)
of pts eligible for an OAT in GVA and 33.5% (53/158) in CAM
received such a treatment (p <0.0001); among pts without risk
factors for a thromboembolic event (CHADS2 score = 0), 58.5%
in GVA (96/164) received OAT vs 21.4% in CAM (3/14) (p =
0.007).
Conclusion: Rate of OAT prescription for AF in very high in GVA
even in the elderly but an excess of OAT prescription is observed
for low-risk patients. In CAM, despite the fact that the
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thromboembolic risk of AF is higher, OAT is prescribed in only on
third of the cases, essentially because of economical and social
reasons.
P200

Prognostic value of Charlson Comorbidity Index in heart
failure patients with cardiac resynchronisation therapy
devices with defibrillator functions (CRT-D)
B. Schaer, D.Theuns, C. Sticherling, D. Altmann,T. Szili-Torok,
O. Soliman, L. Jordaens, S. Osswald (Basel, CH; Rotterdam, NL)
Introduction: Comorbidities as heart failure, myocardial
infarction, diabetes, and kidney disease play a pivotal role in the
prognosis of the patient. However, data on the prognostic impact
of comorbidities in heart failure patients with a CRT-D are scarce.
The Charlson Comorbidity Index (CCI) is often used as an
adjusting variable in prognostic models. Accordingly, the purpose
of this study was to determine the predictive value of the CCI on
survival in CRT-D patients with heart failure.
Methods: The study population consisted of 378 heart failure
patients who received a CRT-D between 1999 and 2007 in
Rotterdam and Basel. Data on pre-implantation comorbidities
were collected, along with potential confounders as age, gender,
and etiology. Proportional hazards analysis was performed to
determine the independent effect of each variable on survival.
Comorbidities included in the model were diabetes, peripheral
vascular disease, stroke, renal failure, myocardial infarction, and
chronic obstructive pulmonary disease.
Results: Mean age at implant was 62 ± 11 years, 78% were
male, and 49% had ischemic etiology. Mean follow-up was 31 ±
22 months. Mortality rates at 1 and 5 years were 7% and 25%.
A total of 70% of patients had at least 3 comorbidities prior to
implantation. CCI >4 was significantly associated with mortality
(p <0.001). Older age at implant increased the risk for death with
hazard ratio (HR) of 1.85 (95% CI 1.09 to 3.12; p = 0.02) for those
>65 years. Greater comorbidity index conferred increased risk,
with HRs adjusted for age of 2.26 (95% CI 1.07 to 4.78), 2.29
(95% CI 1.35 to 3.89), and 3.13(95% CI 1.84 to 5.32) for those
with CCI of 3, 5, and 6, respectively (all p <0.01). Of the
comorbidities in the model, renal failure had the strongest impact
with HR of 3.14 (95% CI 1.69 to 5.83; p <0.001). The figure shows
survival according to a CCI of </> 4
Conclusion: Comorbidities are frequent in heart failure patients
with a CRT-D, which have a major impact on survival. The
comorbidity index is a useful tool for prediciting survival after ICD
implantation.

P201

Dilated cardiomyopathy and the implantable
cardioverter-defibrillator – Still under debate
B. Schaer, D.Theuns, C. Sticherling,T. Szili-Torok, L. Jordaens,
M. Kühne, S. Osswald (Basel, CH; Rotterdam, NL)
Background: Even though current guidelines now indicate an
ICD in patients with dilated cardiomyopathy (class Ia in NYHA
II/III, class IIb in NYHA class I), these recommendations are
based only on subgroup analyses with results that were
marginally significant. In a real-life setting, decision-making is
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even more complex, as issues such as prevention mode,
additional cardiac resynchronization therapy (CRT) and the
potential of EF improvement over time need to be considered.
Methods: We analysed DCM patients with an ICD implanted for
primary or secondary prevention of sudden cardiac death
regarding appropriate ICD interventions, overall mortality and left
ventricular ejection fraction (LVEF) during follow-up and stratified
patients into four subgroups of LVEF above or below 20% and
primary and secondary prevention, respectively. Patients stem
from two large prospective ICD registries in Switzerland and the
Netherlands.
Results: We studied 349 patients, 30% were female, ejection
fraction was 24 ± 8%, in whom ICDs (CRT = 198) were implanted
between 1.1.2000 and 31.10.2008. Indication was primary
prevention in 81% of CRT vs. 55% in VVI/DDD devices (p
<0.0001). Patients were on heart failure therapy with ACEinibitors/ARBs in 94%, blockers in 75% and diuretics in 78%.
Follow-up was 33 ± 25 months, mortality 12% (annual 4.3%).
ICD therapies were delivered in 33%, mainly for ventricular
tachycardia. KM-curves of device therapy according to the four
subgroups are shown in the table. Secondary prevention was
more prone to arrhythmic events. These were more also often
(all p < 0.05) seen in non-CRT patients. Baseline LVEF did not
influence events (p = 0.12). Cumulative event rates at 5 years
were 53% in secondary and 23% in primary prevention
(p <0.001). In 221 patients echo-determined LVEF after at least
6 months of follow-up was available. LVEF improved for almost
10% (CRT 22 to 31%, non-CRT 26 to 35%; p <0.0001). This
improvement was independent of the stimulation mode (p >0.5).
Improvement to an EF >35% was seen in 25% of CRT and in
45% of non-CRT patients (p = 0.004).
Conclusions: In DCM patients with an ICD indication for primary
prevention, the rate of ICD therapy is quite low. As these patients
have a considerable potential of an improvement of their left
ventricular function, independent of stimulation mode, the
indication to implant a device should be made with caution and
probably only after a certain observation period.

Results: After 1.5 year of observation data of 1319 cardiac arrest
victims were recorded, 68% were males; the mean age was of
70 (SD14) years. Nearly half of victims were known for heart
disease.75% of OHCA occured at home, 2% in medical practice,
19% in public places, 2% at workplace and the site of 2% of
OHCA was not known. Bystander cardio-pulmonary resuscitation
(CPR) was performed by 29% of witnesses and every second
rescuer (48%) was health care professional. First recorded rhythm
was ventricular fibrillation or ventricular tachycardia in 19% of
victims, asystole in 67% and pulseless electrical activity in 14%.
Survival to hospital discharge was of 6.5%.
Conclusions: In our region efforts should be made to strengthen
every link in the chain of survival before starting PAD
initiative.Only 21% of OHCA can be potentially reached by PAD
programm and less than one fifth of OHCA are reached in
shockable rhythm. So far widespread CPR training should be
provided to lay people. General population including family
members of people known for cardiac disease should be inform
about premonitory symptoms of cardiac arrest. Emergency
Medical Services call-to-arrival time should be shortened. PAD
programs in our region should include automated external
defibrillators installation in multi-family dwellings and cardiac
arrest watchers network.

P202

Cardiac biomarkers after ICD testing
M. Mutschelknauss, H. Rickli, R. Widmer, K. Choka, P. Ammann
(St. Gallen, CH)
Introduction: The necessity of defibrillation efficacy tests in ICDpatients has been questioned because of possible complications
and/or morbidity. Little data assessing clinical and biochemical
parameters after ICD testing is available. The present study aims
to prove whether induction of ventricular fibrillation (VF) during
ICD testing leads to an elevation of cardiac biomarkers or
parameters of myocardial cell necrosis.
Methods: Prospective single-centre study in 47 ICD recipients
(38 m, mean age 58.7 ± 14 yrs, CHD 31 pts, mean LVEF 34 ±
13.3%). VF was induced with a 1 Joule T-wave shock. B-type
natriuretic peptide BNP, Troponin I cTNI, Creatinkinase CK,
potassium and creatinin were analyzed from blood samples taken
right before, one and six hours after ICD testing. Pts with acute
heart failure, hypokalemia or insufficient anticoagulation for atrial
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Is out-of-hospital cardiac arrest really sudden?
E. Katz, J. Metzger, D. Fishman, M. Potin, M. Niquille, W. Garcia,
C. Sénéchaud, R. Kehtari, M. Rodriguez, A. Kocher, P. Vogt
(Lausanne, Sion, Genève, Fribourg, La Chaux-de-Fonds,
Neuchâtel, Porrentruy, Délémont, CH)
Background: Survival rates from out-of-hospital cardiac arrest
(OHCA) remain low despite increasing efforts to improve
resuscitation care. Better understanding of OHCA circumstances
should be helpful in developing preventive measures and
facilitating proper reactions to such event.Our goal was so far to
access circumstances of OHCA in our area.
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),
and 23 hospitals to prospectively collect the data of every adult
(>18 years) who suffered from OHCA in french-speaking
Switzerland (catchment population: 1.5 mln inhabitants)
Results: After 18 months data of 1319 OHCA were collected,
48% of victims were previously known for cardiac disease.Every
second OHCA victim (51%) experienced premonitory symptoms
before cardiac arrest. Premonitory symptoms were: chest pain in
31%, dyspnea in 31%, malaise in 26%, tiredness in 9%,
palpitations, headache and dizziness in 1% of cases.
75% of OHCA occured at home.
Conclusions: In our area OHCA occurs mostly at home and one
half of victims is already known for cardiac disease. Every second
victim had typical warning symptoms: mostly chest pain, dyspnea
or malaise. Although much-hailed use of community based
defibrillation strategies is expected to improve survival we
suggest that targeted educational programs(including basic life
support) for general population and patients known for cardiac
disease and their relatives should have even higher priority.
P204

Sad reality of out-of-hospital cardiac arrest in
French-speaking Switzerland
E. Katz, J. Metzger, D. Fishman, M. Potin, M. Niquille, V. Della Santa,
C. Sénéchaud, M. Rodriguez, W. Garcia, P. Vogt (Lausanne, Sion,
Genève, Neuchâtel, La Chaux-de-Fonds, Porrentruy, Fribourg, CH)
Background: Survival from out-of-hospital cardiac
arrest(OHCA)is dismal. New strategies for OHCA resuscitation
including public access defibrillation (PAD) emerged recently.
However only population based data would allow us to access the
effect of interventions on survival. Our goal was so far to evaluate
the suitability of new resuscitation approaches in our area.
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), and
23 hospitals to prospectively collect the data of every adult (>18
years) who suffered from OHCA in french-speaking Switzerland
(catchment population: 1.5 mln inhabitants).
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fibrillation were excluded from the study. Delivered shock energy
for termination of VF was 31 J (13 pts) and 35 J (34 pts).
Results: Values for cTNI (cTNI 0h mean 0.03 μg/L, IQR 0.03–
0.06 μg/L, cTNI 6h mean 0.05 μg/L, IQR 0.03–0.08 μg/L, p =
0.0027) showed a significant elevation six hours after ICD-testing
compared to baseline values. Other serum levels of biomarkers
at baseline did not change compared to six hours after ICD
testing(BNP mean 311 ± 294 ng/L vs 352 ± 352 ng/L, CK 107 ±
46 U/L vs 109 ± 47 U/L). None of the patients was hospitalized
due to MACE within 1 month after ICD testing (mean follow-up
265 ± 77 d). ICD testing resulted in clinical relevant changes in
two patients (4.3 %) with disconnection of SVC coil and reversed
shock polarity.
Conclusions: ICD testing via induction of VF leads to a
significant elevation of cTNI compared to baseline values while
other cardiac biomarkers do not change. Elevation of cTNI after
ICD testing did not increase the MACE rate.
P205

Electrical storm in patients with an implantable cardioverterdefibrillator – triggered by scars, ischaemia or...
G. Leibundgut, S. Osswald, C. Sticherling, M. Kühne, B. Schaer
(Basel, CH)
Background: Electrical storm (ES) is defined as the occurrence
of 3 ICD interventions (ATP and/or shocks) within 24 hours and
has been identified as a prognostic factor of subsequent death.
However, ES might have its seeds in different reasons and the
definition usually used is quite broad, as series of ATP cannot be
compared to series of shocks. We therefore tried to determine
outcome, triggers and measures taken in patients with coronary
artery disease (CAD) and severe ES.
Methods: In our prospective ICD registry we identified all
patients with ES. We used a more constricted definition of ES:
a series of ?3 episodes of ventricular tachyarrhythmia (VT) or
fibrillation (VF) that required high energy shocks, usually leading
to urgent hospitalisation. We restricted the study to CAD patients,
as in these patients ischemia as a potential trigger is often
excluded by non-/invasive testing in addition to routine lab tests
and history taking. In all patients follow-up was defined as the
12 months following the first ES.
Results: From our ICD registry database we retrieved 431
patients with CAD. 32 (7.4%) patients fulfilled our criteria of ES.
4 patients were excluded due to missing follow-up data. In the
remaining 28 patients mean age was 68 ± 11 years, 12 (43%)
patients died, 1 (4%) in direct correlation with ES. To identify
possible ischemia myocardial perfusion szintigraphy (MPS) was
performed in 12 (43%) and coronary angiography in 15 (54%)
patients. We identified as triggers: hypokalemia or physical activity
in 1 (4%) patient respectively, infection in 3 (11%) and ischemia
in 6 (21%) patients. Identification of a trigger was not possible in
15 (54%) patients and 2 (7%) patients had an inadequate ICDtherapy. Measures taken were: adjustment of anti-ischemic
medication in 4 (14%) and percutaneous coronary intervention
(PCI) in 6 (21%) patients, no adjustments were done in 18 (64%)
patients. After the first ES, which occurred 33 ± 34 months after
implantation of the ICD, 10 (36%) patients sustained at least one
other ES during follow-up. 1 (17%) of the patients who had a
negative MPS and 3 (50%) of the patients with PCI to correct
ischemia sustained another ES during follow-up.
Conclusion: Most of the identified triggers for ES in patients
with known CAD remain unknown and are different from ischemia.
Patients with suspected or proven ischemia triggering an ES
undergoing PCI have more frequent future events than patients
without ischemia.
P206

Does remote monitoring of implantable defibrillators
increase the workload of the pacemaker clinic? Initial
experience with the CareLink Network
D. Senouf, H. Sunthorn, D. Shah, C. Stettler, H. Burri (Genève, CH)
Background: Recent implantable cardioverter defibrillator (ICD)
models can communicate wirelessly with home transmitters and
send data to the physician, thus allowing remote monitoring. Any
pre-defined alert (involving atrial arrhythmia, device integrity, or
programming issues) automatically triggers an e-mail alert to the
physician. A potential concern with remote monitoring is
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increased workload due to numerous incoming messages. We
describe our initial experience with remote monitoring of ICD
patients using the Medtronic CareLinkTM network.
Methods: Patients implanted with a Medtronic ICD equipped with
wireless technology were provided with a transmitter to install at
home and connect to the Care Link network via their landline
phone. All alerts (except for lung fluid accumulation) were
activated. We analyzed the number of alerts received
automatically, as well as the number and clinical repercussions of
device interrogations performed manually by the patients.
Results: A total of 22 patients were included. Of these, 6 patients
did not install the system for various reasons. Thus 16 patients
had remote monitoring with a mean follow-up of 87 ± 71 days
(range 14–270 days). During this period, we received a total of
48 transmissions. Of these, only 5 involved an automatic alert
event with e-mail notification (all from a single patient) and
concerned sustained atrial arrhythmia for which anticoagulation
was initiated. Initial set-up was responsible for 16 transmissions.
There were 27 manual transmissions by 6 patients. Manual
transmissions led to clinically significant interventions in 2 of
these patients. Medical therapy was adjusted in 1 patient due
to evidence of lung oedema. In the other patient, incessant slow
ventricular tachycardia was diagnosed by the real-time
electrogram strip, which proved to be life-saving as the patient
was immediately admitted to hospital, where the arrhythmia
degenerated into rapid ventricular tachycardia with ineffective
ICD shocks but response to amiodarone.
Conclusions: Remote monitoring resulted in a negligible
increase in workload as automatic alerts occurred in only 1/16
(6%) of patients. The technology has the potential to improve
patient safety and quality of care, and proved to be life-saving in
one patient.
P207

Does sudden cardiac death spare doctors?
E. Katz, J. Metzger, D. Fishman, M. Potin, M. Niquille, R. Kehtari,
C. Sénéchaud, W. Garcia, M. Rodriguez, P. Vogt (Lausanne, Sion,
Genève, Neuchâtel, La Chaux-de-Fonds, Fribourg, Porrentruy, CH)
Background: Survival from out-of-hospital cardiac arrest (OHCA)
is currently low. Patients reaction while experiencing premonitory
symptoms OHCA is crucial. Health care professionals are
supposed to be better informed about symptoms preceding
cardiac arrest and measures to take than lay public. Few data
about circumstances of OHCA among health professionals are
awailable. We were interested so far to access reaction on
premonitory symptoms among health professionals.
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), and
23 hospitals to prospectively collect the data of every adult (>18
years) who suffered from OHCA in french-speaking Switzerland.
Results: During first 12 months data of 17 health professionals
(1.5% of total OHCA) suffered from OHCA in our area (mean age
71 years ± 13 years). Nearly three quarters (12/17) of victims
were males; 70% were known for previous cardiac disease; 11/17
(64%) of victims suffered from OHCA at home. Among 6 persons
who were known to experience premonitory symptoms before
OHCA only one activated Emergency Medical Service. Only one
person survived to hospital discharge (5.8%).
Conclusions: Survival from OHCA among health professionals in
our area does not differ from general population. While
indisputably better informed doctors and nurses does not always
react as they advise to their patients. The information to health
care workers about myocardial infarction and cardiac arrest
should be strenghtened and focused on practical measures.
P208

Long-term follow-up of AAI pacemakers for sick-sinus
syndrome – Changes in Wenkebach point behaviour
H. Bussell, S. Osswald, C. Sticherling, M. Kühne, B. Schaer (Basel,
CH)
Background: Current guidelines propose AAI pacemakers for
patients with a symptomatic sick-sinus syndrome (SSS). However,
as cardiologists fear the development of additional AV-nodal
disease during mid- and long-term follow-up, this one-lead system
is underutilised in Switzerland. Aim of the study therefore was to
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evaluate the long-term follow-up of our AAI patients. A special
focus was set on Wenkebach point (WB) behaviour over time.
Methods: We retrospectively analysed all our patients in whom
an AAI-pacemaker was implanted between 1992 and 2006 and
who were followed either at our clinic or in private practice.
Prerequisite for AAI pacemaker implantation was pure SSS (no
bundle branch block in the resting ECG, no documented AV-block,
WB during implant test >120/min). Whilst the number of system
upgrade due to symptomatic AV-block was available for all
patients, WB behaviour was available only in patients in
permanent control at our hospital. WB behaviour was tested at
every visit at our hospital, but only inconsistently in private
practice, so that these patients were excluded.
Results: An AAI pacemaker was implanted in 140 patients, 62%
were female, age was 74 ± 13 years (range 19-94). During followup of 3.4 ± 2.1 years, 24 patients (17%) died and 9 underwent
system upgrade (6.4%; annual incidence 1.9%). Complete WB
data were available in 71 patients, with a follow-up of 4.6 ± 3.2
years. Between implantation and last follow-up, WB decreased
from 135 ± 19 to 126 ± 17/min. Mean values according to age
groups and year after implantation are shown in the figure.
Conclusions: AAI pacemakers in patients with pure SSS show
an excellent long-term outcome, with only a minority of patients
needing system upgrade. WB point behaviour is stable over time.
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pacing CL. In one sheep, rapid pacing at a CL of 230 ms induced
an episode of non sustained AF that was preceded by overt ReALT.
Conclusions: in-vivo measurement of atrial repolarization shows
that Re-ALT amplitude increased as a function of pacing rate. ReALT appeared intermittent but no periodicity was observed. The
observation of overt Re-ALT preceding an episode of non
sustained AF suggests that Re-ALT is a promising parameter for
in vivo assessment of AF susceptibility using standard pacemaker
technology.
P210

Atrial flutter ablation using a linear electrode
with duty-cycled radiofrequency
S. Boll, L. Dang, C. Scharf (Zürich, CH)
Background: Duty cycled radiofrequency ablation (RFA) is used
for ablation of atrial fibrillation (AF). A novel electrode prototype
was designed to map and deliver linear lesions for atrial flutters
(AFL).
Methods: In 51 consecutive patients (pts) AFL was diagnosed
as a primary arrhythmia (n = 9) or during RFA for paroxysmal
(n = 29) or persistent (n = 10) AF. In additional 3 pts a focal right
atrial tachycardia (AT) was mapped and ablated with the linear
electrode.
Results: A cavotricuspid isthmus (CTI) dependent AFL was
diagnosed in 36 pts and complete block achieved in 32 (88%)
with a mean of 4.7 ± 3.2 burns (range 1–15). In 15 pts 22 left
atrial flutters (LAFL, CL 269 ± 50 ms, range 217–450 ms) were
mapped conventionally with the linear electrode at the roof
(n = 12), mitral isthmus (n = 5), at the septum (n = 3) and other
localization (n = 1) or nor found (n = 1). Successful RFA with
termination of LAFL was observed in 14 (63%). Complete mitral
block was documented in 3 pts (60%) and not achieved in 2 pts
(40%) because on inability to deliver RF within the CS with the
linear electrode. The remaining 8 LAFL (36%) could not be
ablated because of changing activation sequence or recurrent AF.
All 3 AT in the right atrium were ablated successfully.
Conclusion: The current prototype of a linear ablation electrode
is successful in CTI and ablation of AT and LAFL. Left atrial
flutters remain challenging if activation varies and AF occurs.
P211
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In vivo measurements of atrial repolarisation alternans
based on standard pacemaker technology
F. Jousset, P. Ruchat, J. Vesin, M. Fromer, M. Burki, P. Pascale,
E. Pruvot (Lausanne, CH)
Introduction: It has been shown that repolarization alternans
(Re-ALT), a beat-to-beat alternation in action potential duration,
enhances dispersion of repolarization above a critical heart rate
and promotes susceptibility to ventricular arrhythmias. It is
unknown whether Re-ALT is measurable in the atria using
standard pacemakers and whether Re-ALT plays a role in
promoting AF.
Methods: two DDD pacemakers (PM) with two right atrial (RA)
leads were implanted in 3 male sheep (>60 kg) after ablation of
the AV junction. The first PM was used to deliver rapid pacing
(400 beats) for measurements of RA Re-ALT, the second one to
record a broadband unipolar RA electrogram (EGM). Re-ALT was
considered present when the 2 following conditions were fulfilled:
1) beat-to-beat alternation in T-wave apex amplitude (Ta) for
>4 consecutive beats, and 2) statistically significant different
distributions of odd and even Ta (p <0.01).
Results: Re-ALT amplitude progressively increased as a function
of pacing CL from a mean value of 52 ± 5 microV at 400 ms to
a maximal value of 184 ± 36 microV at a mean pacing CL of
210 ± 36 ms. Importantly, Re-ALT appeared intermittent but no
periodicity was noticed, and its onset was independent of the

Do patients on oral anticoagulation require less heparin
to achieve therapeutic ACT?
W. Diefenbacher, F. Amanpour, R. Nikolic, C.H. Attenhofer Jost,
A. Fäh-Gunz, E. Straumann, B. Nägeli, D. Maurer, R. Candinas,
L. Dang, J. Muntwyler, C. Scharf (Zürich, CH)
Introduction: Patients (pts) undergoing ablation of atrial
fibrillation (AF) receive unfractionated heparin to achieve an
activated clotting time (ACT) above 250 seconds to prevent
intracardiac thrombus formation and embolism. It is unknown
whether pts on therapeutic oral anticoagulation (INR >2.0)
require less heparin to achieve similar ACT levels.
Methods: In pts undergoing AF ablation the ACT was measured
before, 10 min after administration of i.v. unfractionated heparin
and in 30 min intervals thereafter. A multiple linear regression
model was used to assess the influence of body weight, INR, pre
procedure ACT and heparin on ACT after heparin administration.
Results: Among 91 pts (74% men, age 60 ± 8 y, body weight
83 ± 15 kg) there were 22 pts (24%) with subtherapeutic INR <2,
52 pat with an INR between 2 and 2.9 and 17 pts with INR above
3. The INR correlated with baseline ACT (r = 0.47, p <0.005).
A mean of 8200 ± 1800 U unfractionated heparin was given
regardless of baseline INR (no correlation, p = 0.2). Univariate
predicators of post heparin ACT were baseline INR (p <0.001),
heparin dose (p <0.001) and baseline ACT (p <0.005). In a
multiple regression model, baseline INR and heparin dose were
the strongest predictors of post heparin ACT (p <0.001). By
estimate the heparin dose should be reduced by ca. 3000U per
unit of INR elevation.
Conclusion: Anticoagulation with elevated INR has a significant
effect on baseline ACT and heparin effect on ACT. In pts
undergoing AF ablation on oral anticoagulation, the heparin dose
should be reduced by about 3000 U per unit of INR elevation.
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Acute administration of urocortin 2 improves left ventricular
function and increases ventricular fibrillation threshold in
failing rat hearts
S. Meili-Butz, D. John, P. Buser, M. Pfisterer, W.W. Vale,
K.L. 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 as being part of a peripheral CRF system modulating
cardiovascular function and mediating cardiovascular responses
to stress. Administration of Ucn2 improves intracellular calcium
handling and left ventricular (LV) function in normal and failing
hearts. It is unknown whether Ucn2 might have proarrhythmic
effects. Therefore the goal of our study was to test acute effects
of Ucn2 on LV function and ventricular fibrillation threshold (VFT)
in an animal model of hypertensive heart disease and LV
dysfunction.
Methods: Failing hearts from Dahl salt sensitive (DSS) rats were
perfused according to Langendorff. A fluid-filled pressure catheter
was inserted into the LV for hemodynamic analysis. VFT
determination was performed using a train-of-pulses method at
increasing voltage to scan the vulnerable period of repolarisation.
VFTs were determined before and after perfusion with Ucn2
(5 nM, n = 15) or normal perfusion solution (control, n = 9)
together with LV developed pressure (LVDP) and the maximum
and minimum derivative of LV pressure (dP/dtmax, dP/dtmin).
Monophasic action potential duration (MAPD) at 30%, 50% and
90% repolarisation was analyzed using a contact electrode.
Results: Data on the effects of Ucn2 on LV function, MAPD, and
VFT in DSS rats are given in table 1. Ucn2 significantly improved
LV function. Hemodynamic improvements were accompanied by
an increase of VFT compared to baseline and a shortening of
MAPD without effects on phase 3 repolarization. No significant
changes of LV function, MAPD, or VFT were observed in control
hearts perfused with normal perfusion solution.
Conclusion: In a rat model of hypertensive heart disease, acute
administration of Ucn2 improves LV function and increases VFT
in isolated perfused hearts with LV dysfunction. Our data indicate
that administration of Ucn2 appears to be an efficient and safe
novel approach to the therapy of heart failure.
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Anomalies électrocardiographiques dans une population
latino-américaine adulte séropositive pour la maladie de
Chagas vivant à Genève
J. Sztajzel,Y. Jackson, L. Gétaz, A.Tardin, J. Gaspoz, F. Chappuis
(Genève, CH)
Introduction: La maladie de Chagas affecte actuellement
environ 10 millions d’individus en Amérique Latine et est la
première cause de cardiomyopathie chez les gens âgés de moins
de 50 ans dans certains pays. L’immigration de ces populations
dans des pays non endémiques modifie son épidémiologie,
entraînant l’apparition d’un nombre croissant de cas
diagnostiqués en Europe et en Amérique du Nord. L’ECG est
recommandé pour dépister une potentielle atteinte cardiaque
chez les patients (pts) avec maladie de Chagas au stade
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chronique. Les anomalies ECG les plus fréquentes sont les
troubles de la conduction atrio-ventriculaire (AV), les blocs
ventriculaires et les troubles de la repolarisation.
Méthodes: Les personnes latino-américaines adultes vivant à
Genève et consultant à l’Unité Mobile de soins communautaires
des HUG ont été dépistés pour la maladie de Chagas par un
double examen sérologique (Biokit Chagas™ et Biomérieux
ELISA Chagas™). Les pts séropositifs ont été évalués
cliniquement et par un ECG 12 dérivations avec un tracé DII de
30 secondes.
Résultats: De juin à novembre 2008, 1012 personnes ont été
testées, dont 83% étaient des femmes,âge moyen de 36 ans
(range: 18–78),vivant en Suisse sans permis de séjour. Les pays
d’origine étaient la Bolivie (n = 485), le Brésil (n = 249), la
Colombie (n = 61), le Pérou, (n = 58), et autres (n = 159). 130 pts
ont eu un résultat positif pour la maladie de Chagas (prévalence
globale 12.8%). Parmi le groupe des sujets boliviens, la
prévalence était de 26.2% (n = 127). A ce jour, 115 pts ont été
évalués cliniquement et par un ECG. 11 pts (9.6%), comprenant
9 femmes et 2 hommes avec un âge moyen de 42 ± 5 ans,
présentaient un ECG anormal. Les anomalies retrouvées étaient
les suivantes: 1) bloc AV du 1er degré chez un patient; 2) bloc
de branche droit complet chez 3 pts; 3) bloc de branche
gauche complet intermittent chez un patient; 4) extrasystoles
ventriculaires chez 2 pts; 5) troubles de la repolarisation chez 4 pts.
Conclusions: Cette étude montre une haute prévalence de la
maladie de Chagas dans la population latino-américaine adulte,
en particulier bolivienne, résidant sans permis de séjour à
Genève. L’ECG révèle que 10% des personnes infectées
présentaient des anomalies compatibles avec la présence d’une
cardiomyopathie chagasienne. L’accès au dépistage et à la prise
en charge de la maladie de Chagas chez les personnes d’origine
latino-américaine vivant dans les pays non-endémiques devrait
être facilité.
P214

Feasibility and safety of same-day discharge after
radiofrequency catheter ablation
N.Tran, E. Marijon, J. Albenque, S. Boveda, S. Jacob, A. Bortone,
N. Combes, M. Zimmermann (Meyrin, CH; Toulouse,
Fontenay-aux-Roses, F)
Introduction: Interventional cardiology with percutaneaous
coronary intervention has already shown to be cost-effective
in a day-case setting. Conversely, only few data are available
regarding same-day radiofrequency catheter ablation (RCA).
Methods: We conducted a multicenter, prospective, cohort study
in order to determine the feasibility and safety of same-day
hospitalization RCA. A total of 1342 patients (814 male; mean age
57 ± 17 years) were enrolled on the basis of specific criteria: 632
with common atrial flutter (CAF), 436 with atrio-ventricular nodal
reentrant tachycardia, 202 with accessory pathway and 72 with
atrial tachycardia. Patients who did not face complications related
to RCA were discharged on day of procedure. Follow-up was
scheduled at one 1 month. Predictive factors for late
complications were studied by multivariate analysis.
Results: Among the ablated patients, 1270 (94.6%) were
discharged the same day. There was no death and readmission
rate due to complication was 0.79% (95%CI: 0.30–1.27).
Complications included new onset of poorly tolerated CAF (n = 2;
re-ablation in 2/2), significant puncture complications (n = 6;
surgical repair in 3/6) and symptomatic delayed pulmonary
embolisms (n = 2; oral anticoagulation for 6 months in 2/2). None
of these complications were life-threatening and no sequallae
was observed. Multivariate analysis did not identify significant
independent predictors for delayed complications.
Conclusions: Our data suggest same-day discharge is feasible
and safe in patients with uncomplicated RCA. Therefore, this new
modality may be considered as first line for elective
supraventricular arrhythmias treatment in clinical practice.
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C-terminal provasopressin (copeptin) as a novel marker in
predicting survival in patients with acute decompensated
heart failure
M. Potocki,T. Breidthardt,T. Reichlin, M. Noveanu, N. Schaub,
P. Buser, S. Osswald, C. Müller (Basel, CH)
Purpose: Natriuretic peptides are powerful predictors of survival
in patients with heart failure (HF). The vasopressin system has
been shown to be activated after acute myocardial infarction and
Copeptin, the C-terminal portion of provasopressin may predict
adverse outcome. Whether Copeptin, would be of benefit in
determining the prognosis in patients with acute decompensated
heart failure (ADHF) is unknown. Therefore, we compared the
prognostic value of Copeptin and B-type natriuretic peptide
(BNP).
Methods: In this prospective single-hospital study, we recruited
287 consecutive patients presenting with dyspnea to the
emergency department (ED). The diagnosis of ADHF was
adjudicated by two independent cardiologists using all available
clinical data (including BNP levels). The end-point was defined as
all-cause mortality after 30 days and one year.
Results: Plasma levels of C-terminal Provasopressin (Copeptin)
were measured with a novel assay in 287 patients (52% men,
median [range] age 77 [68–83] years with follow-up over 373
[155–429] days. ADHF was the adjudicated final diagnosis in
154 patients (54%). The median BNP and Copeptin levels were
significantly different between patients with ADHF and patients
without ADHF (976 vs. 81 pg/ml; 34 vs. 11pmol/L, respectively;
p <0.001 for all). Of the 154 patients with ADHF, 50 died and
104 survived during follow-up. Receiver operating characteristic
(ROC) curve analysis showed the following areas under the
curve (AUC) for the prediction of short-term mortality (30 days) in
patients with ADHF for BNP (0.54; 95% 0.40–0.69) and Copeptin
(0.84; 95% 0.76–0.92); p <0.001 for comparison. The AUC’s for
prediction of long-term mortality (365 days) were for BNP (0.64;
95% 0.55–0.74) and Copeptin (0.74; 95% 0.66–0.83) without a
statistically significant difference.
Conclusion: This study suggests that Copeptin is a much more
powerful predictor of 30-day all-cause mortality in patients with
ADHF than BNP. The prognostic value for one-year all-cause
mortality is moderate and similar to BNP.

Methods: The study population consisted of 744 patients
presenting with dyspnea to the emergency department. 165
patients with a final diagnosis of ADHF had an anemia, defined
according to the World Health Organization as a Hgb content
<13.0 g/dL for men and <12.0 g/dL for women. The diagnosis of
ADHF was adjudicated by two independent cardiologists using
all available clinical data. The Hgb levels at admission and at
discharge were available in 148 patients with ADHF for our
analysis. The end-point was defined as all-cause mortality after
one year.
Results: Anemia in patients with ADHF was present in 165
patients (43%). Patients with anemia were more likely to have
coronary heart disease, chronic kidney disease, diabetes but less
likely to have chronic obstructive lung disease. The mean Hgb
value was 10.7 ± 1.5 g/dL. The mean decrease of Hgb was
–1.1 g/dL and the mean increase was +1.22 g/dL. The median
time between assessment of baseline Hgb values and discharge
Hgb values was 10 days [IQR 5-18]. There was a strong
relationship between the change in Hgb during hospitalisation
and mortality. In the Kaplan-Meier and log-rank analyses, those
patients with a decrease in Hgb had a significantly higher 1-yearmortality than patients with an increase in Hgb (42% vs. 25%
p = 0.023; figure 1). Furthermore, change in Hbg significantly
predicted one year mortality in Cox regression analysis
independently of BNP (table 1). These findings were not seen for
patient with anemia and without ADHF.
Conclusions: In patients with ADHF, anemia which worsens
during hospitalization is associated with a poor prognosis. A
possible mechanism for the increase in hemoglobin over short
time could be the reversal of hemodilution under successful HF
therapy with diuretics. In contrast the worse prognosis seen in
patients who experienced a decrease in hemoglobin could be
explained by an inadequate response to therapy and indicate
advanced HF. Hemoglobin as a simple and universally available
parameter and the course of haemoglobin during hospitalisation
could be used to risk stratify patients with ADHF.
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Anaemia and change in haemoglobin over a short time
related to mortality in patients with acute decompensated
heart failure
M. Potocki,T. Klima,T. Breidthardt, M. Noveanu, M. Pfisterer,
P. Buser, S. Osswald, C. Müller (Basel, CH)
Purpose: Anemia and the change in hemoglobin (Hgb) over time
are known to affect outcome in patients with chronic heart failure
(HF). The prognostic value of change in hemoglobin over short
time in patients with acute decompensated heart failure (ADHF)
is currently unknown.

Predictors of early readmission or death in elderly
patients with heart failure
S. Muzzarelli, G. Leibundgut, U. Jeker, D.Tobler, F. Nietlispach,
M. Pfisterer, F. Follath, D. Burckhardt, W. Kiowski, H.P. BrunnerLa Rocca (Basel, Luzern, Zürich, CH)
Background and aim: Patients (pts) with heart failure (HF) have
a high rate of early rehospitalisation or death. Much effort has
been made to reduce readmission rate to ameliorate the quality
of life and reduce health care costs of pts with HF. In this context,
the identification of pts at high risk for early death and
readmission is of great importance to maximise and focus
preventive programs in such pts. Therefore, we aimed to identify
predictors of early readmission or death in elderly pts with HF.
Prior studies addressing this issue were mostly focussed on
younger and less well characterised pts.
Method: Pts taking part in the TIME-CHF study (n = 622; age
77 ± 8 years, 41% female, LVEF 35 ± 13%) were evaluated in
respect to clinical predictors of hospital readmission or death
30 and 90 days after inclusion. Pts were aged 60 years or older
with clinical signs of heart failure NYHA ≥II, elevated NT-BNP,
and hospitalised for HF. Demographic, clinical (vital parameters,
physical examination, past medical history, co-morbidities,
6 minute walking test), laboratory (NT-BNP, blood chemistry,
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blood count), echocardiographic (left ventricular ejection fraction)
and social (living, marital and educational status) parameters
were obtained at baseline and included in a multivariable logistic
regression to identify independent predictors for early events.
Results: The rate of hospital readmission or death was high
(11% after 30 days, 25% after 90 days). Independent predictors
of rehospitalisation or death 30 and 90 days after discharge are
shown in table 1.
Conclusion: Coronary artery disease, NYHA class, pacemaker
rhythm (mostly right ventricular pacing in the present collective)
and co-morbidities, like renal disease and anemia were
independent predictors of early hospital readmission or death
among elderly patients discharged for HF. Interestingly, age, left
ventricular ejection fraction as well as living- and social status
were not associated with early events.

P218

Autologous bone marrow progenitor cells infusion
in a clinical, randomised control trial in heart failure:
a delivery procedure safety analysis
D. Locca, C.Yeo,T. Burchell, A. Flett, M. Rothman, C. Knight,
P. Brookman, N. Saunders, S. Aggrawal, A. Mathur (London, UK)
Background: The REGENERATE IHD Trial is a randomised
ongoing control trial comparing the effects of G-CSF and
autologous bone marrow progenitor cells infusion on quality
of life and left ventricular function in patients with end stage heart
failure secondary to ischaemic heart disease. This preliminary
subanalysis describe the intra myocardial and intra coronary stem
cell/placebo administration in the largest clinical stem cell trial in
UK.
Methods: This sub-study analysis compares different routes of
delivery of bone marrow mononuclear cells. The operators are
experienced interventionists blinded to the infusion of cell or
placebo. Intracoronary stem cell/placebo was administrated
with an over the wire baloon and the intra myocardial delivery
performed with the Noga TM biological delivery system (Cordis,
Miami, FL, USA). All cardiac events were recorded during the
procedure. The peri procedure inpatient stay was 2 days. All
patients underwent continuous ECG monitoring and had an
echocardiogram assessment post procedure and prior to
discharge. A clinical follow up (outpatient) was performed
7 days post stem cell/placebo delivery.
Results: 35 patients are currently included in the interventional
arm of the study. 17 had intracoronary stem cell/placebo therapy,
18 patients underwent intra myocardial infusion using the Noga
TM biological delivery system (Cordis,Miami,FL,USA). In both
groups no deaths were reported in the immediate peri procedure
follow up nor at 7 days. One patient in the intramyocardial group
(5.5%, n = 18) had a sustained ventricular tachycardia episode
during the procedure (major cardiac event) and was successfully
cardioverted to sinus rhythm. Two patients experienced minor
cardiac events with transient atrio-ventricular block (11.8%,
n = 18). No pericardial effusions were seen. In the intracoronary
group (n = 17) no patients underwent emergency percutaneous
coronary intervention in the target vessel following the infusion of
the cell/placebo solution. All patients had a TIMI 3 flow score post
delivery of therapy. No major or minor cardiac events were
recorded in the intracoronary group.

Conclusion: No significant differences in cardiac events between
patients recovery on stem cell/placebo infusion were seen. These
preliminary results suggest that both intra coronary and
intramyocardial routes of administration are safe in patients with
heart failure secondary to ischaemic heart disease.
P219

The prognostic impact of systemic inflammatory
diseases in patients with congestive heart failure
T. Burkard, O. Pfister, M. Maeder, S. Kurz, R. Zaker, S.Toggweiler,
A. Bullinger, M. Pfisterer, H.P. Brunner-La Rocca, H. Rickli
on behalf of the TIME-CHF-Investigators
Background: It is known, that an inflammatory state is part
of the pathophysiology of congestive heart failure (CHF).
However, little is known about the impact of the presence
of a systemic inflammatory disease (SID) – defined by an
inflammatory syndrome with constitutional symptoms and
involvement of at least two organs (e.g. rheumatoid arthritis,
systemic lupus erythematosus, giant cell arthritis) – on the
clinical course and prognosis of patients (pts) with CHF.
Methods: 622 pts (mean age 77 ± 8 years, left ventricular
ejection fraction (LVEF) 35 ± 13%, female 41%) who participated
in the Trial of Intensified vs. standard Medical Therapy in Elderly
patients with Congestive Heart Failure (TIME-CHF), a
multicentre, randomized heart failure trial were analysed. We
compared 35 pts suffering from SID with 587 pts without SID.
Primary endpoint was all-cause hospitalisation free survival;
secondary endpoints were survival (without death by cancer)
and heart failure hospitalisation free survival during an 18-month
follow up.
Results: At baseline pts with SID had significantly worse renal
function (creatinine 130 ± 40 vs. 115 ± 39 umol/l; p = 0.02) and
higher NT-BNP values (median 5601 pg/ml [interquartile range
(IQR) 2736–8095] vs. 3733 pg/ml [IQR 1903–6847]; p = 0.02)
than pts without SID. There were no other significant differences
between the 2 groups including treatment regime, age, gender,
cause of CHF, cardiovascular risk factors, co-morbidities, NYHA
class and LVEF. By Kaplan Meier analysis and multivariate Coxregression models the presence of SID was an independent risk
factor for higher hospitalisation and mortality rates in regard to the
primary and secondary endpoints. Detailed results for the
different endpoints are provided in table 1. Kaplan Meier curve for
the primary endpoint is shown in figure 1.
Conclusion: In elderly pts with CHF, the presence of SID was
associated not only with a significantly worse outcome regarding
all cause mortality and hospitalisation rates but also with higher
mortality and hospitalisation rates caused by CHF. The presence
of a SID therefore may have to be considered as bad prognostic
factor when treating CHF patients.
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Serial testing of NT-BNP and other predictors of outcome
adds prognostic value in elderly chronic heart failure
patients
H. Abbühl, M. Maeder, G. Steven, D. Hack, C. Schmied, A. HarderAllgöwer, C. Auf der Maur, R. Schindler, M. Pfisterer, H.P. BrunnerLa Rocca on behalf of the TIME-CHF Investigators
Background: In patients with heart failure (HF), BNP and NTBNP-levels are known to be strong indicators for prognosis,
both short and long-term. In patients hospitalised for acute
decompensation, levels at discharge exhibit stronger prognostic
power than levels at admission. In the outpatient setting, however
scarce data exist whether changes over time improve prognostic
prediction compared to levels measured at a single time-point.
Thus, we tested the prognostic impact on long term outcome of
serial NT-BNP testing over 6 months in elderly HF patients,
compared to other independent prognostic factors.
Methods: In elderly chronic HF patients of the TIME-CHF study,
a prospective multicenter trial including symptomatic HF patients,
HF therapy was optimised during serial outpatient visits (baseline,
month 1, 3, and 6). The prognostic impact of NT-BNP and other
factors at each visit was assessed, adjusted for baseline
characteristics, in multivariable Cox-regression.
Results: A total of 619 patients (age 77 ± 8 years, male 59%,
EF 35 ± 13%, EF <45%: 80%) under standard HF therapy was
included in this analysis at baseline. After 1, 3, and 6 months,
543, 489, and 453 patients, respectively, were still alive and had
complete data available. Median follow-up was 793 days (longest
2003 days). NT-BNP measured directly at each visit was the
strongest predictor of prognosis at all visits (at baseline: hazard
ratio [HR] = 2.9; month 1: HR = 3.1; month 3 HR = 4.4; month 6
HR = 5.9; all per factor of 10, p all <10–9). Predictive value of NTBNP level measured at baseline remained significantly predictive
of survival for visits during follow-up, but the predictive value
tended to decrease (month 1: HR = 2.6, month 3: HR = 2.6,
month 6 HR = 2.5, p all <0.0001). Changes in NT-BNP levels from
baseline were significantly related to prognosis at month 3 (HR =
2.6) and 6 (HR = 4.0 per change in lg10, p both <10-5), but not
at month 1 (HR = 1.3, p = 0.24). In multivariable analysis,
NT-BNP values at each visit rather than baseline NT-BNP were
independently related to survival (table). The same was also true
for NYHA-class and to some extent for systolic blood pressure
(sBP) and creatinine levels.
Conclusion: Serial measurements of known predictors of
outcome, particularly NT-BNP, improve the prognostic
assessment in elderly patients with chronic HF. Values measured
at each visit are predictive during follow-up rather than values
measured previously.

Methods: 34 cardiac transplant patients (HTx) underwent
coronary angiography and intravascular ultrasound (IVUS). CR
was defined as an intima diameter of = >0.5 mm as obtained by
IVUS. Pressure-derived collateral flow index (CFI) was calculated
as (Poccl – CVP)/(Pao-CVP); CVP = central venous pressure,
Pao = aortic pressure, Poccl = distal pressure measured during
coronary balloon occlusion. A matched comparison with
individuals (C) from our CFI-database was performed. Matching
was done by age, gender, vessel, presence and degree of
coronary artery stenosis.
Results: Average time post transplantation was 72 ± 38 months
(range 5 to 156 months). A total of 45 CFI measurements was
performed. CR defined by IVUS was present in 71% of HTx
patients. Mean CFI did not differ between groups: 0.161 ± 0.09
in HTx vs. 0.165 ± 0.1 in C, p = 0.839. The distribution of CFI is
depicted in the figure.
Conclusion: Despite the presence of CR, functional collateral
flow in heart transplant patients does not appear to differ from
collateral flow in a matched group of non-transplant patients.

P222
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Is there functional collateral flow in the transplanted heart?
T. Rutz, S. Gloekler, S.F. de Marchi, R. Vogel, P. Esthehardi, S. Cook,
S. Windecker, P. Mohacsi, C. Seiler (Bern, CH)
Background: Chronic transplant rejection (CR), i.e., transplant
vasculopathy is one of the major factors which determines longterm prognosis after cardiac transplantation and is responsible for
more than one third of late deaths. The impact of CR on the
collateral circulation in heart transplants is largely unknown. Since
the coronary collateral circulation partly belongs to the
microcirculation and the latter is affected by CR, the hypothesis
was tested that the coronary collateral circulation in patients with
CR is less developed than in non-transplant patients with a
comparable coronary angiogram.

Individual dosage of digoxin in patients with heart failure
S. Muzzarelli, H.P. Brunner-La Rocca, O. Pfister, P. Foglia,
G. Moschovitis, G. Mombelli, H. Stricker (Basel, Locarno,
Lugano, CH)
Background: After the publication of the DIG Trial, optimal levels
of serum digoxin concentration (SDC) for the treatment of heart
failure (HF) have been lowered to 0.4–1.0 ng/ml. However, the
majority of formulas to calculate the individual dosage of digoxin
were validated for higher SDC targets. Recently, an equation for
lower SDC has been developed on Asiatic patients. We aimed to
assess the accuracy of this equation for Caucasian patients with
HF.
Method: Digoxin was started for clinical indication in 35 HF
patients for a target SDC of 0.4–1.0 ng/ml depending on available
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dosages. Patients did not receive concurrent drugs known to
interact with digoxin. The individual daily dosage of digoxin was
calculated based on the above mentioned formula: Dosage (micro
g/day) = SDC (ng/ml) x [2.22 x Ccr (ml/min.) + 25.7], where
Ccr is the creatinine clearance according to Cockroft-Gault.
After 1 month, all patients were seen in our outpatients HF clinic.
Blood samples for the measurement of SDC were obtained
6–8 hours after the last dose. The adherence to digoxin treatment
was assessed with the CARDIA-questionnaire.
Results: Most of the patients were male (n = 31, 78%). The
median age was 72 ± 11 years and the Ccr (Cockroft-Gault)
56 ± 22 ml/min. After 1 month, SDC was in the therapeutic range
(0.4–1.0 ng/ml) in 26 patients (74%), sub-therapeutic in 5 (14%)
patients and supra-therapeutic in 4 (12%) patients (mean
SDC = 0.68 ± 0.26 ng/ml, min. = 0.3 ng/ml, max. = 1.2 ng/ml).
Four patients with sub-therapeutic SDC admitted poor medical
adherence, 3 patients with supra-therapeutic SDC had a relevant
worsening of renal function. After exclusion of the patients with
poor adherence, the correlation between the predicted and the
measured SDC was good (r = 0.6; p = 0.01, see fig. 1–2). The
mean predicted SDC was 0.72 ± 0.18 ng/ml, the mean measured
SDC was 0.75 ± 0.24 ng/ml.
Conclusion: The correlation between the predicted and
measured SDC was quite good. Furthermore, in 93% of the
patients with good adherence to medical regime and stable renal
function the SDC was in the therapeutic range. The maximal
achieved SDC of 1.2 ng/ml is clearly below the toxic
concentration. Therefore, the present study supports the clinical
validity of the described equation even in Caucasian patients, but
regular control of the renal function is advisable.
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New-onset atrial fibrillation predicts increased mortality
in stable heart failure
A. Häberlin, H.Tanner, E. Delacrétaz, P. Meier, P. Mohacsi, R. Hullin
(Bern, CH)
Introduction: Atrial fibrillation is the most prevalent cardiac
arrhythmia in patients with chronic heart failure (CHF) and is
associated with an adverse prognosis. The aim of this study was
to investigate the prevalence of new-onset atrial fibrillation (AF)
in patients with stable mild to moderate heart failure on optimal
medical treatment and to characterize the prognosis associated
with new-onset AF.
Methods: Prospective observational case-control study design.
Participants were assigned to sinus rhythm (SR) group when in
SR at baseline and without history of paroxysmal AF. Patients with
known paroxysmal or persistent AF or atrial flutter were assigned
to the group with known AF. Survival was analyzed separately
in patients with SR, AF, and new-onset AF during follow-up.
Results: The analysis included 209 patients, 66 (32%) with
known AF. Survival was not different in patients with SR or known
AF. New-onset AF developed in 22/143 (15%) patients after
a median follow-up of 22 months and was associated with
increased mortality (hazard ratio 1.62, confidence limits 1.06–
2.49. p = 0.03), Figure 1. Median BNP was higher in patients
with new-onset AF (434 vs. 275 pg/ml, p = 0.001), CRP was not
different. In a multivariate model advanced age was predictive for
new-onset AF (p = 0.035), while BNP tended to have a predictive
role (p = 0.058).
Conclusions: New-onset AF occurs with a high prevalence in
patients with stable mild to moderate CHF and is associated with
an increased mortality in this population.

P224

Course of exercise capacity, ventilatory efficiency and
left ventricular function in the second year after orthotopic
cardiac transplantation
R.K. Binder, J.-P. Schmid ,T.P. Carrel, H. Saner, P. Mohacsi,
R. Hullin (Bern, CH)
Background: Orthotopic cardiac transplantation (HTx) is an
established treatment for end stage heart failure. HTx not only
improves survival but increases exercise capacity, peak oxygen
consumption (peak VO2) and ventilatory efficiency. After HTx,
cardiopulmonary remodelling occurs within weeks and months
following HTx. The aim of this study was to investigate, whether
further cardiopulmonary remodelling and functional amelioration
occurs in the second year post-transplant.
Methods: Twenty-six consecutive HTx recipients (20 male,
mean age 45.5 ± 13.9 years) underwent symptom limited cardiopulmonary exercise testing on a cycle ergometer 12 and 24
months post-transplant. Ventilatory efficiency was assessed
by the VE/VCO2-slope and the oxygen uptake efficiency slope
(OUES). Transthoracic echocardiography measured systolic
left ventricular function (LV-EF) by the Simpson’s method and
functional diastolic parameters by diastolic mitral inflow patterns
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and tissue Doppler imaging. Statistical comparisons comprised
repeated-measures analysis of variance and Bonferroni
corrections for multiple testing.
Results: Neither maximal exercise capacity (12 vs 24 months:
105.4 ± 36.3 vs. 112.4 ± 47.6 Watt, p = 0.31), nor peak VO2 (20.7
± 5.8 vs. 21.2 ± 7.5 ml/kg/min, p = 0.54) changed significantly, and
remained below the average of age-matched healthy controls
after 2 years (67.1 ± 26.6% and 66.6 ± 19.2%, respectively).
Furthermore, ventilatory efficiency parameters (VE/VCO2-slope:
36.9 ± 5.0 vs. 36.8 ± 4.1, p = 0.86; OUES: 1540.1 ± 446.3 vs.
1497.6 ± 504.9, p = 0.37) and LV systolic and diastolic function
(LV-EF: 63.8 ± 2.1% vs. 63.7 ± 2.1%, p = 0.70; diastolic septal
mitral annular e-velocity: 8.4 ± 1.2 cm/s vs. 9.6 ± 1.9 cm/s, p =
0.26) did not change. A decrease in the FEV1/VC-ratio in the
second year post-transplant was of borderline significance (83.2
± 10.4% vs. 77.9 ± 13.6%, p = 0.046, corrected p >0.05) due to
an insignificant increase in vital capacity (percentage of predicted
values: 84.3 ± 16.8% vs 87.1 ± 15.6%, p = 0.15).
Conclusions: This study demonstrates that exercise capacity,
peak VO2, ventilatory efficiency and left ventricular function
remain stable in the second year post-transplant. However,
ventilatory efficiency remains stable despite changes in the
FEV1/VC ratio which suggests ongoing cardiopulmonary
adaptation after the first postoperative year. Future studies should
characterize the nature of this remodelling process and the role of
physical exercise continued on a regular basis.
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Safety and efficacy of ECG-triggered muscular
counterpulsation for haemodynamic improvement of cardiac
function
B.H. Walpoth, S. Higazi, M. Billinger, S. Windecker, L. Lapanashvili,
O.M. Hess (Genève, Bern, Winterthur, CH)
Introduction: ECG-triggered peripheral muscular
counterpulsation (MCP) was proposed as a new non-invasive
technique for treatment of acute cardiac failure in coronary artery
disease (CAD). Study purpose: 1) evaluate safety and efficiency
of MCP; 2) determine its hemodynamic effect on cardiac function.
Methods: In 16 patients (7 no CAD and 9 CAD) MCP was
performed on calves, thighs and lower abdomen for 3-minutes
each at low (<15 V) and high (15–25 V) amplitudes. ECGtriggering was used to synchronize stimulation during early
diastole. LV function was assessed by the conductance method
using simultaneous LV pressure-volume loops. Heart rate, mean
aortic, LV end-diastolic and end-systolic pressures, LV volumes
were measured. LV ejection fraction, dP/dt, cardiac output,
systemic vascular resistance and cardiac efficiency were
calculated.
Results: MCP was associated with an increase in cardiac
output at all 3 stimulation sites. In CAD patients, there was 22%
decrease in peripheral resistance, 12% increase in cardiac index,
18% diminution of end-diastolic pressure, and 16% reduction in
stroke work. Hemodynamic effects were less marked in control
patients. There were no complications but 5 of 16 patients
reported some itching sensations during stimulation.
Conclusions: MCP is safe and efficient for improving cardiac
function in patients with CAD. The technique is completely noninvasive and simple to use with a portable stimulation device.
Best effects of MCP are obtained in CAD patients with abdominal
or thigh stimulation.
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Shorter ventilation times and hospital stay after
minithoracotomy aortic valve replacement versus median
sternotomy
T.M.Torre, F. Siclari, S. Demertzis, R.Trunfio, R. Mauri, G. Franciosi,
T. Cassina (Lugano, CH)
Introduction: An antero-lateral short minithoracotomy approach
for aortic valve replacement (AVR) has been proposed to
decrease patient discomfort and fasten recovery. We
retrospectively reviewed the operative results of two matched
groups of patients undergoing AVR with the two techniques.
Methods: Between august 2003 and november 2008, 43 patients
underwent minithoracotomy AVR (group M). The operative results
were compared to a sternotomy AVR group of patients (Group S)
operated in the same period. Patients were equally matched for
cardiovascular risk factor, sex, mean age, Euroscore, BSA, mean
ejection fraction, reoperation incidence and valvular lesions.
Results: There were no operative deaths. Conversion to
sternotomy was necessary in 1 group M patient for an hemidisk
blockage. Cross clamping time (78.4 ± 18.2 vs. 44.4 ± 6.6 min),
cardiopulmonary bypass time (134.1 ± 43.1 vs. 99.1 ± 44.7) and
operative time (232.9 ± 55.4 vs. 161.9 ± 32.3) were longer in
group M. Ventilation time and length of hospital stay were shorter
in group M (respectively 2.4 ± 0.17vs10.8 ± 4.0 h, p .0001 and 8.8
± 3.7 vs.11.1 ± 11.5 days, p 0.0005). In group M there were more
reoperations for bleeding and transfusion rate compared to group
S. No statistically significant differences were observed between
the two groups for postoperative atrial fibrillation, wound
infections and stroke.
Conclusions: This retrospective study shows that in the
minithoracotomy group, although operative times were longer,
ventilation time and hospital stay were shorter. The
minithoracotomy approach can be considered safe for AVR and
may contribute to a rapid postoperative recovery.
P227

Thoracoscopic and robotic tricuspid valve annuloplasty
with absorbable ring: initial experience
A. Panos, P.O. Myers, A. Kalangos (Genève, CH)
Objectives: Remodeling annuloplasty with a prosthetic ring has
been shown to be superior to other repair techniques of the
tricuspid valve, but remains difficult in thoracoscopy. We present
our initial experience with the intra-annularly implanted Bioring
Kalangos annuloplasty ring in the tricuspid position using
minimally invasive access and propose some modifications to
adapt it to the particularities of minimally invasive cardiac surgery.
Methods: Patients undergoing thoracoscopic or robotic tricuspid
annuloplasty alone or combined with other cardiac operations
were prospectively included between March and September
2008. The feasibility, ease of implantation and echocardiographic
follow up were evaluated.
Results: 10 patients with a median age of 44 years old (range
16–81) underwent thoracoscopic tricuspid valve annuloplasty,
8 for functional tricuspid regurgitation and 2 for tricuspid
endocarditis. Six were operated through a small anterolateral
thoracotomy and 4 with the da Vinci S robotic system. Mean
CPB and aortic cross clamping was 123 ± 30min and 86 ± 28 min
respectively. The implantation of the ring was successful in all the
patients. There was 1 late death (40 days postoperatively) from
MOF. No patient required reoperation. On discharge, 7 patients
had no or discrete TR (grade = <1) and 2 patients had moderate
TR (grade II–III) with no tricuspid stenosis. Follow-up ranged from
1–6 months, during which all of the patients remained within the
same TR grade as on discharge.
Conclusion: This biodegradable ring offers a simple and quick
implantation which is feasible in minimally invasive approaches.
It provides acceptable early results and simplifies thoracoscopic
and robotic annuloplasty.

58 S

G R OUPE D E POSTE RS 3 / PO S TERGRUPPE 3

CO NGESTI V E H E A RT FAI L U R E , H T X , C MP S , VA LVU L A R D I S E A S E , P E R I CA RD IU M

P228

P229

Flow separation in aortic valve bioprostheses
T. Syburra, D. Obrist, A. Landolt,T. Rösgen, M. Genoni (Zürich, CH)
Introduction: Durability of bioprostheses is related to calcification
of the valve cusps, leading to structural valve degeneration.
Calcification may be related to flow separation phenomena at the
trailing edge of the valve cusps under high-output conditions. We
investigate the fluid-structure interaction in aortic valve
bioprostheses at incremental constant flow rates sequencing a
systolic cycle.
Method: We investigated three different types of bioprostheses:
porcine stented, bovine pericardium stented and porcine
stentless. The valves are mounted in a constant-flow test section
filled with water. The test section consists of a hemispherical inlet
upstream of the valve as left ventricular outflow tract and a
Plexiglas tube with a diameter of 30 mm downstream of the valve.
The closed-loop flow through the test section is controlled by a
flow meter and an electrical pump. The pressure in the system is
measured as follows: (1) before the inlet, (2) in the tube 20 mm
distal and (3) 300 mm distal from the valve. The cusps‘ dynamics
are captured with a CCD camera. The pressure and camera
signals are captured electronically and computer-processed.
Results: The pressure drop over the valve increases
monotonically with the flow rate and is related to the opening
area of the valve. The dynamics of the valves depend on the flow
rate. At some specific flow rates, the leaflets exhibit sustained
oscillations, visible also in an increased pressure drop. The
fluttering mode is specific to the valve type: The bovine
pericardium valve exhibits traveling waves with high amplitudes
over the whole cusps at low frequencies (~3 Hz) for a flow rate
of about 8 l/min and at higher frequencies (>4 Hz) for flow rates
higher than 14 l/min, whereas the porcine valves show only lowamplitude oscillations at the cusps’ edges over a broad range of
frequencies and flow rates.
Conclusion: Fluttering is a sign of flow separation. It induces
mechanical fatigue, particle deposition on the cusps, and may
accelerate structural valve disease. The fluttering modes may be
in resonance with the pulsatile flow, which can become a
particular issue in bovine pericardium valves. Further
measurements in steady state and in pulsatile flow conditions will
show the relationship between the pressure drop over the valve,
the effective opening area and the fluttering modes.

Myths and realities of mechanical circulatory support:
a single-centre experience
P.Tozzi, F. Stumpe, M. Hurni, P. Ruchat, D. Delay, E. Ferrari,
J. Horisberger, L.K. von Segesser (Lausanne, CH)
Introduction: Numerous high-tech devices with different working
principles, sizes and drive units have been developed for
mechanical circulatory in patients with refractory cardiogenic
shock. They can be used as bridge to recovery, bridge to
transplant and destination therapy according to patient‘s needs.
We report our clinical experience on which is based our working
protocol for selection and management of patients and devices.
Methods: Out of 11.000 patients surgically treated for cardiac
diseases in our institution, 65 have received mechanical
cardiocirculatory support. Intent to treat comprised bridging to
transplantation in 26 patients, bridging to recovery in 38 patients,
and destination therapy in 1 patient. Six different systems have
been used: the extracorporeal devices, the Biomedicus
centrifugal pump (n = 41) and the Abiomed BVS 5000 (n = 7)
were used for short-term support. The Thoratec VAD (n = 13)
located in paracorporeal (n = 11) or intracorporeal (n = 2) position
and HeartMate II (n = 4) and Berlin Heart Incore (n = 1) were
preferably used for longterm support. The LionHeart (n = 1) was
used for destination therapy.
Results: Heart failure etiology was ischemic cardiomyopathy in
21 (32%) cases, dilated and congenital cardiomyopathy in 38
(58.5%) cases, myocarditis in 4 (6%) cases, and
miscellaneous other causes in 2 (3%) cases. Four patients (6%)
received biventricular assistance (Thoratec VAD). 36 (55.3%) died
in hospital. Out of the 36 patients died in hospital, 27 (75%) had
ECMO (12/27 were pediatric cases), 6 (16.6%) had LVAD and 3
(8.4%) had Abiomed. Adult population had a mortality rate of 48%
(24/49 patients). Over the 18 patients that received the assistance
as bridge to transplant, 12 (67%) were successfully transplanted.
Causes of death were hemorrhagic shock (21–58.5%), MOF due
to septic shock (11–30.5%), brain lesions (2–5.5%), intestinal
ischemia (2–5.5%). 27 (41.5%) patients were discharged. Mean
duration of the assistance was 40 days (max of 977 days).
Conclusions: ECMO is easy and quick to implant but there is
high incidence of fatal hemorrhage if the assistance lasts for
several days. Pulsatile LVAD is associated to slow recovery and
high infection rates. Continuous flow LVAD seems to provide the
best postoperative outcome with the lowest complications rate.
Intracorporeal implant had lower
complication rate.
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Migraine evolution after percutaneous closure of patent
foramen ovale
F. Praz, A. Wahl,T.Tai, M. Schwerzmann, S. Windecker, H. Mattle,
B. Meier (Bern, CH)
Background: Patent foramen ovale (PFO) has been linked to
migraine, and retrospective studies reported an improvement in
migraine prevalence and frequency after PFO closure for other
reasons. We investigated the outcome of 102 patients suffering
from migraine headaches and undergoing PFO closure using
the Amplatzer PFO Occluder.
Methods: Out of 432 patients undergoing PFO closure for
secondary prevention of paradoxical embolism, 102 (24%; aged
52 ± 10 years; 56% male) suffered from migraine or migraine
with aura (64%) according to the criteria of the International
Headache Society. PFO closure was performed under local
anesthesia without intraprocedural echocardiography. Clinical
outcome was retrospectively assessed for up to 9 years. We
used scales to evaluate the frequency (<1 x/ month, 1 x/ month,
2–3 x/ month, 1x/ week, 2–6 x/ week, 1x /day, >1x /day), the
duration (<4 hr, 4–72 hr, >72 hr), and the intensity (from 0 to
10) of headache episodes. Patients also self-rated the overall
improvement or worsening in quartiles.
Results: All implantation procedures were successful. There
were no device related complications. No patients was lost

during 4.9 ± 1.9 years of follow-up. At 6 months, complete PFO
closure as assessed by contrast TEE was achieved in 94%,
whereas a minimal, moderate, or large residual shunt persisted in
4%, 1%, and 1%, respectively. One patient (1%) experienced a
recurrent transient ischemic attack 4 years after PFO closure.
Following the intervention migraine headaches totally
disappeared in 34 patients (33%), and improved by at least 50%
in 50 additional patients (49%); 7 patients (7%) reported a
decrease of 25%. While headache remained unchanged in 7
patients (7%); 4 patients (4%) experienced worsening headaches.
Mean subjective improvement was 74 ± 30%. Overall, mean
headache frequency (from 2–3 x/ month to 1x /month; p <0.001),
duration (from 4–72 hr to <4 hr; p <0.001), and intensity (from 7 ±
2 to 2 ± 2; p <0.001) improved significantly. The prevalence of any
migraine headaches (from 100% to 58%; p <0.001), of migraine
with aura (from 64% to 17%; p <0.001) and the number of
patients taking any migraine medication (from 93% to 55%; p
<0.001) decreased significantly. No risk factors for migraine
persistence could be identified.
Conclusions: These results suggest that percutaneous PFO
closure durably alters the spontaneous course of shunt
associated migraine, in addition to the elimination of the
possibility of paradoxical embolism through the PFO.
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Percutaneous closure of patent foramen ovale:
long-term follow-up results in a single-centre
G. Girod, C. Roguelov,T. Kabir, A. Aminian, A. Delabays,
J.-C. Stauffer, P. Vogt, E. Eeckhout (Lausanne, CH)
Background: Percutaneous closure of patent foramen ovale
(PFO) is increasingly performed during the last decade. It has
been shown safe and feasible using a wide variety of devices,
and guided by transoesophageal (TEE) or intracardiac
echocardiography (ICE). The long term results of percutaneous
PFO closure are still rare.
Methods: Between December 1998 and December 2008, 215
consecutive patients (pts) (F: 88, age: 43 ± 13 y.) were referred
for percutaneous closure of PFO. The indication for PFO closure
was cryptogenic stroke (72%), transient ischaemic attack (18%),
migraine (3%), paradoxical embolism (3%), platypneaorthodeoxia syndrome (2%), decompression hilness (1%) and
secondary closure with second device (1%). Interatrial septal
aneurysm (>11 mm excursion in TM mode) was present in 78%
of the pts. The Starflex occluder was used in 130 pts, the
BioSTAR device in 50 pts, the PFO star occluder in 23 pts and
Amplatzer PFO-occluder in 12 pts. The closure was guided by
TEE in 88 pts and by ICE in 127 pts.
Results: All pts but one had successful device placement.
There was 1 major complication (<0.5%) with device embolisation
requiring surgical arterial femoral retrieval without long term
sequelae and the second attempt was successful. Minor
complications were recorded in 10 pts (4.5%), 5 pts with transient
atrial fibrillation, 3 pts with transient ST elevation during the
procedure, 1 patient with pharyngeal haematoma, 1 patient
presented a fistula between the aorta and the left atrium with
a PFO star device which disappeared after interruption of
anticoagulation. During a mean follow-up period of 50 months
(4-121), 3 ischeamic strokes (1.3 %, annual rate <0.5%; 2 pts with
closed PFO and 1 with antiphospholipides antibodies) and no
death were reported. At long term, 96.5 % of the PFO were
closed. Five pts (2.5%) had still grade III shunt (3 with PFO-Star
and 2 with Starflex occluder).
Conclusion: our experience with percutaneous closure of PFO
and adults attests safety, feasibility and long term efficacy of this
approach. Clinical outcome might be better after PFO closure in
comparison with medical treatment reported in the literature.
P232

Late results of percutaneous closure of atrial septal
defects using the amplatzer ASD Occluder in 200 patients
F. Praz, A. Wahl, J.-P. Pfammatter, S. Perruchoud, M. Pavlovic,
A. Remondino, S. Windecker, B. Meier (Bern, CH)
Background: Percutaneous closure of atrial septal defects (ASD)
is usually performed with the Amplatzer ASD Occluder. This
device is associated with a low risk for complications and a high
rate of complete closure.
Methods: Between April 1997 and April 2008 a total of 200
consecutive patients underwent percutaneous ASD closure with
an Amplatzer ASD Occluder. Mean age was 38 ± 22 years
(median 39; range 1–83). There were 140 females and 60 males,
of whom 30 females and 12 males were children. Balloon sizing
was performed in all patients. Intraprocedural transoesophageal
echocardiographic (TEE) guidance and general anesthesia were
restricted to the 42 children, while in the 158 adults, the device
was implanted under fluoroscopic guidance only.
Results: The implantation procedure (stable positioning of a
device after balloon sizing of the defect) was successful in all but
1 pediatric patient (0.5%). She underwent uneventful surgery
1 day later for poor device position. Mean device size (diameter
of neck between disks) was 22 ± 8 mm (range 6–40). There was
1 post-procedural complication (0.5%; transient perimyocarditis
possibly related to the device). At last echocardiographic followup, 12 ± 11 months after the procedure, 90% of patients had no
residual shunt, whereas a minimal, moderate or large shunt
persisted in 7%, 2%, and 1%, respectively. Three patients (1.5%)
underwent implantation of a second device due to the persistence
of a residual shunt. During one of the redo procedures, an
Amplatzer device embolized to the right ventricle and had to be
removed surgically, at which time the ASD was also closed.
During a mean follow-up period of 3 ± 2 years (median 2.7; range
0.2–8.5 years), there was 1 death (73 years old female, 19
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months after device implantation cause unknown), but no
ischemic stroke, TIA, peripheral embolic event, or diving incident.
Five patients (2.5%) experienced transient atrial fibrillation
requiring medical treatment in 1 patient and cardioversion in
1 patient. Shortly after the intervention 10 patients (5%) reported
non-sustained arrhythmias, requiring blocker therapy in 1 case.
Conclusions: The present study confirms the safety, feasibility,
and efficacy of percutaneous ASD closure using the Amplatzer
ASD Occluder in a large patient population. In adults,
percutaneous ASD closure is safe and feasible under fluoroscopic
guidance only.
P233

The long-term outcome of carotid artery stenting
in a real world population
M. Vurma, G.I.W. Galasko, C. Bösch, D.Tüller, K. Nedeltchev,
F.R. Eberli (Zürich, CH)
Background: Carotid artery stenting (CAS) has emerged as an
alternative to carotid endarterectomy for the prevention of stroke
due to carotid artery disease. Consequently, an increasing
number of both symptomatic and asymptomatic elderly patients
(>80 years of age) (pts >80) undergo CAS. It has been suggested
that patient age >80 adversely affects short-term outcome.
Furthermore, little is known on the long-term outcome of CAS in
younger pts (<80) and no data are available in pts >80. Therefore,
we assessed the influence of age on the outcome in a population
of symptomatic and asymptomatic patients.
Methods: Two hundred consecutive patients undergoing CAS
from 12/1998 to 01/2007 were included in a prospective registry.
Follow-up was done at 30 days, 1 year and then yearly thereafter.
Outcome was assessed by death or stroke rates. Thirty-day data
were available in all patients and long-term follow up data in
198 pts (99%). Mean follow-up was 886 days.
Results: Patient mean age was 71 ± 9 years, 74% were male,
64% had symptomatic stenoses. Patient age increased over time,
from 68.7 years for the first 50 patients to 74.2 years for the last
50 patients (p = 0.003). Hospital stay was 2.4 days for pts <80 vs.
4.7 days for pts >80 (p = 0.001). Overall, the 30-day death or
stroke rate was 5.0% (2.8-8.3%): 2.6% for those aged <70; 6.7%
for those aged 70-79, and 6.9% for those aged >80 (p = 0.27,
chi squared test for trend). After day 30, four non-fatal ipsilateral
strokes occurred resulting in 1-year, 3-year and 5-year rates of
1.9%, 3.0% and 3.0%, respectively. In the total study population
four early and 26 late deaths occurred, with only 5 (17%) of
neurological aetiology. Overall 1, 3 and 5 year mortality rates for
those aged <70 rates were 97.3%, 95.5% and 92.5%, for those
age 70-79 92,1%, 85,2% and 75,2%, compared with 84.9%,
58.5% and 32.9% for pts >80 (p <0.0001). Increased age was the
only multivariate predictor of mortality (p <0.0001).
Conclusions: The age of patients undergoing CAS is increasing.
CAS in those <70 years old has excellent peri-procedural and
long-term outcome out to 5 years. In patients >80 years of age
there is a trend for worse short term outcome and, importantly,
long-term outcome is characterized by an extremely high overall
mortality rate, predominantly non-neurological in cause.
Therefore, in patients >80 years of age CAS is effective in
reducing symptoms i.e. reducing stroke rates, but its effect on
overall prognosis is undetermined.
P234

Possible stent thrombosis: fact or fiction?
C. Kaiser, R. Jeger, B. Friedli, P. Rickenbacher, H.P. Brunner-La
Rocca, M. Pfisterer for the BASKET Investigators
Hintergrund: Gemäss dem Academic Research Consortium (1)
werden Stentthrombosen (ST) in «definite», «probable» und
«possible» eingeteilt. Während bei «probable» ST mit hoher
Wahrscheinlichkeit von einer ST ausgegangen werden kann,
wird eine «possible» Stenttrhombose (PST) bei jedem unklaren
Todesfall >30 Tage nach Stentimplantation angenommen.
Aufgrund dieser vagen Definition werden PST in den meisten
randomisierten Studien und Registern nicht gezählt, obwohl
deren Existenz aufgrund pathologisch-anatomischer Daten
bewiesen wurde. Das Ziel der vorliegenden Analyse war es, die
Wahrscheinlichkeit des Vorliegens einer ST bei allen Patienten
mit PST in einer Real-world Population zu definieren.
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Methode: In der BASKET-Studie wurden 826 konsekutive
Patienten 2:1 zu Implantation eines DES versus BMS
randomisiert. Für die vorliegende Analyse wurden alle vom
Critical Events Committee als PST klassierten Todesfälle während
des 36-Monat Follow-up nochmals mittels Studium aller Akten
und Angiographie-Befunde sowie Befragung von Angehörigen
und Hausärzten klassiert. Als wahrscheinlich für das Vorliegen
einer ST wurden plötzliche Todesfälle mit klinischem Verdacht
auf Infarkt oder bei erhaltener Pumpfunktion klassiert, als nicht
wahrscheinlich plötzliche Todesfälle im Rahmen von schweren
Zweiterkankungen, bei schlechter Pumpfunktion oder bei
klinischem Verdacht auf Lungenembolie.
Ergebnisse: Während 36 Monaten wurden 36 «definitive»,
17 «probable» und 17 PST beobachtet. 12 (71%) der PST traten
bei Patienten mit DES, 5 (29%) bei Patienten mit BMS auf. 10
(59%) der PST waren mit grosser Wahrscheinlichkeit durch eine
ST bedingt: 6 plötzliche Herztode bei erhaltener Pumpfunktion
und 4 mit hochgradigem Verdacht auf Infarkt. Bei 7 (41%)
Patienten war der Todesfall mit grosser Wahrscheinlichkeit nicht
auf eine ST zurückzuführen: 2 plötzliche Herztode bei schlechter
Pumpfunktion und 4 im Rahmen einer schweren Zweiterkrankung
oder Lungenembolie.
Schlussfolgerungen: Von den 17 Ereignissen, welche von
einem unabhängigen Critical Events Committee als PST klassiert
wurden, war diese Diagnose in 59% wahrscheinlich, während bei
den übrigen eine andere Ursache für den plötzlichen Todesfall
angenommen werden muss. Die Umstände von als PST
klassierten Todesfällen müssen somit genau analysiert werden,
um mit hoher Wahrscheinlichkeit korrekt zugeordnet werden zu
können.
1: Cutlip DE, et al. Circulation. 2007;115:2344–51.
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Stent thrombosis up to 3 years after stenting for st-segment
elevation myocardial infarction versus for stable angina –
Comparison of the effects of drug-eluting versus bare-metal
stents
G. Leibundgut, F. Nietlispach, U. Pittl, H.P. Brunner-La Rocca,
C. Kaiser, M. Pfisterer (Basel, CH)
Background: The long-term safety of drug-eluting stents (DES)
for the treatment of ST-segment elevation myocardial infarction
(STEMI) is unclear and may differ from that in stable angina
(stable) patients as noted in autopsy studies.
Methods: To assess this problem, 210 consecutive STEMI and
323 stable patients, randomized 2:1 to DES versus (vs) baremetal stents (BMS), were followed for 3 years for definite/probable
stent thrombosis (ST) and cardiac death/myocardial infarction.
Events occuring during the initial 6 months were separated from
later events.
Results: The 3-year rate of ST was 8.1% in STEMI vs 3.4% in
stable patients (p = 0.02), with corresponding rates of 9.4% vs
2,9% (p = 0.01) for DES and of 5.6% vs 4,3% (p = 0.48) for
BMS patients, respectively. This difference appeared only after 6
months: 4.6% in STEMI vs 1.7% in stable patients (p = 0.05) and
in DES treated patients (6.2% vs 2.0%, p = 0.05). Results of
ST were paralleled by findings of clinical events, although here
differences were less pronounced, but also seen only late after
stenting. Thus, in STEMI patients, late events occurred more
frequently after DES vs BMS implantation (11.6% vs 3.0%,
p = 0.03), compared to results in stable patients (DES 6.4%,
BMS 1.9%, p = 0.06).
Conclusions: We observed an increased rate of late ST, and to a
lesser extent of related clinical events, in patients after stenting for
STEMI vs for stable angina, particularly if treated with DES. This
may explain outcome differences between results of pivotal trials
in SA patients vs those of “real-world” patients.
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Safety of balloon occlusion in angiographically normal
coronary arteries
S. Gloekler, P. Meier, C. Seiler (Bern, CH)
Introduction: Temporary balloon occlusion of an angiographically
normal coronary artery segment may be necessary for collateral
function assessment and procedures such as optical coherence
tomography and angioscopy. Theoretically, this can injure the
vessel wall. So far, there are no data on the safety of normal-
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vessel coronary balloon occlusion, and accordingly, the purpose
of the present study was to assess the complication rate related
to such a procedure.
Methods: Normal-vessel coronary balloon occlusion for 60–120
seconds at low inflation pressures of 1–3 atm for collateral
function assessment was performed in 426 patients between
1996 and 2008. The term “normal” referes to normal angiography
with absence or presence of stenoses in remote vessels. In all
patients, procedural complications, findings at repeat coronary
angiography and clinical adverse events were recorded.
Results: In 1 of 426 patients (0.2%), acute thrombus formation
during guidewire probing occurred. In 150 patients (35%), reangiography was performed with a mean follow-up of 10 months.
There were no de-novo stenoses at the site of previous occlusion
(0%). During long-term follow-up of >1 year and up to 5½ years,
2 patients (1.3%) developed de-novo stenoses. Of the 276
patients without re-angiography (65%), 3 (in all ≥1 coronary
artery diseased) died (2 cardiac, 1 noncardiac death), and
1 was lost to follow-up (mean duration of 45 months).
Conclusion: Brief angioplasty balloon occlusion at low inflation
pressure in a normal coronary artery is a safe procedure with
long-term angiographic de-novo stenosis development of
approximately 1 out of 100. Considering the almost 4-year followup duration, it cannot be deduced whether the stenotic lesions
had occurred due to the normal-vessel occlusion or due to the
natural course of atherosclerosis.
P237

Comparison of intracardiac ultrasound and conventional
angiography in individuals with atypical chest pain and
inconclusive stress testing presenting with intermediate or
severe stenosis detected by contrast-enhanced 64-slice
computed tomography
I. D’Angeli,T. Moccetti, F. Faletra, E. Pasotti, A. Auricchio,
G.B. Pedrazzini (Lugano, CH)
Introduction: Multidetector computed tomography (CT)
angiography has powerful discriminative ability to identify those
patients with and without coronary obstruction. Recent data on
the detection and characterization of coronary plaque indicate
that MDCT can reliably measure plaque area, plaque remodeling
and the degree of stenosis with good correlation to intravascular
ultrasound (IVUS) and conventional angiography, respectively,
in symptomatic patients and in patients with acute coronary
syndrome.
Methods: 55 individuals (48 men, mean age 63.5 ± 9.7),
presenting with atypical chest pain and inconclusive stress testing
for ruling out coronary artery disease, underwent QCA and IVUS
after CT angiography demonstrated significant CAD. 109 plaques
in the major coronary vessels, with stenosis degree >50%,
were obtained. Correlations of vessel obstruction (lumen area
stenosis), lumen cross-sectional area, plaque cross-sectional
area, as well as, plaque volume and remodelling index for MDCT
and IVUS and lumen area stenosis and lumen cross-sectional
area for MDCT, QCA and IVUS were determined by calculating
the Lin coefficient. For all measurements Pearson’s r and BlandAltman correlation were evaluated.
Results: MDCT and IVUS yield similar results for plaque area
(LAS r = 0.881, p <0.0001; L-CSA r = 0.904, p <0.0001; P-CSA
r = 0.907, p <0.05), plaque volume (r = 0.986, p = 0.046) and
remodelling index (r = 0.800, p = 0.256). QCA understimates
coronary lesions compared to MDCT (LAS: r = 0.443, p <0.05;
L-CSA r = 0.484, p <0.05) and IVUS (LAS r = 0.473, p <0.05,
L-CSA r = 0.5000, p <0.05). Positive coronary artery remodelling
was present in 69/109 (63%) plaques, with a mean remodelling
index of 1.21 ± 0.3.
Conclusions: Our data show that 64-slice CT can reliably detect
and measure the severity of stenosis and it is best correlated to
IVUS rather than QCA. Its ability to noninvasively detect and
characterize morphology and composition of coronary lesions
would represent an attractive alternative to conventional
angiography, especially in individuals with atypical chest pain and
inconclusive stress testing. Currently there are no comparative
data between IVUS or conventional angiography to MDCT
angiography in these selected group of individuals. Moreover,
very little is known about plaque morphology and plaque
remodeling of these individuals. Positive coronary plaque might
also be present in clinical stable setting and is associated with
angiographically underestimation of stenosis degree.
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Safety of drug eluting stents. The Story goes on.
Five-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)) in singel de novo native
coronary artery lesions for the primary endpoint Target Vessel
Failure (TVF) at 9 months. With the follow up for MACE for
5 years. These data will be available at the meeting.
Methodes: The ENDEAVOR II Trail is a double blinde
randomized Trial in singel de novo native coronary artery lesions
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. 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
1440 the difference was 40% relative risk reduction (p <0.001).
The Target Vessel Revascularisation rate was reduced by 54%
(p <0.01). This was the same rate as it was shown for the 3 year
data. There was no difference in stent thrombosis according to
the protocol and the ARC definition betwen the two groups

Use of natriuretic peptides in the diagnosis of acute
myocardial infarction
T. Reichlin, W. Hochholzer, M. Potocki, M. Noveanu,T. Breidthardt,
C. Stelzig, S. Biedert, N. Schaub,T. Socrates, A. Mebazaa,
C. Müller (Basel, CH)
Introduction: B-type natriuretic peptide (BNP) and N-terminal
pro-B-type natriuretic Peptide (NT-proBNP) have been shown
to be elevated in transient cardiac ischemia and have been
proposed to improve the diagnosis of acute myocardial infarction
(AMI). Our aim was to determine the diagnostic value of
natriuretic peptides in unselected patients with acute chest pain.
Methods: BNP and NT-proBNP levels were measured at
admission in 450 patients presenting to the emergency
department with chest pain. The final diagnosis was adjudicated
by two independent cardiologists using all available data.
Results: AMI was the adjudicated final diagnosis in 73 patients
(16 percent). Levels of BNP and NT-proBNP were significantly
higher in AMI patients as compared to patients with other
diagnoses (median, 105.9 vs. 29.7 pg/ml, p <0.001 resp. median,
885.5 vs. 140.6 ng/l, p <0.001). As compared to patients in the 1st
quartile, odds ratios for the diagnosis of AMI in the 2nd, 3rd and
4th quartile were 3.6, 13.3 and 33.0 for BNP resp. 4.8, 12.6 and
31.8 for NT-proBNP. BNP and NT-proBNP at admission resulted in
a similar area under the receiver operating characteristic curve of
0.77 (95% confidence interval (CI), 0.72 to 0.82) resp. 0.79 (95%
CI, 0.74 to 0.84) for the diagnosis of AMI (p = 0.62 for
comparison). The addition of either BNP or NT-proBNP did not
significantly improve the diagnostic accuracy provided by troponin
T alone (area under the curve 0.87 (95% CI, 0.81 to 0.93).
Conclusions: Although significantly elevated in patients with
AMI, natriuretic peptides fail to improve the diagnostic accuracy in
the diagnosis of AMI provided by troponin T alone.
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Myocardial damage after balloon predilatation in
percutaneous coronary interventions. A cardiac magnetic
resonance imaging and troponin study
D. Locca, C. Bucciarelli-Ducci, G. Ferrante, A. La Manna,
S.K Prasad, A. Grasso, P. Barlis, D. Pennell, J.-C. Kaski,
C. Di Mario (London, UK; Roma, Catania, I)
Purpose: The aim of this study was to assess if predilatation in
PCI with stent implantation might be associated with new areas
of late gadolinium enhancement (LGE) measured by CMR and
postprocedural troponin elevation. Methods: Patients admitted to
the hospital with potential PCI were enrolled. LGE CMR scan was
performed 24hours pre- and 24 hours post-PCI. The amount of
enhancement was quantified by planimetry based on signal
intensity (>2 SD) of surrounding nulled myocardium. Troponin I
was measured at baseline, 12 and 24 hours after PCI.
Results: In a total recruitement of 69 patients, 51 underwent
a PCI with pre and post LGE CMR scan. 45 patients had a
successful PCI and good quality pre and post CMR scan, mean
age 61.6 ± 12.1 (mean ± SD) years old, 73% male, 84% were
affected by stable angina. TIMI flow grade, TIMI perfusion
myocardial grade (TMPG) (score 0, 1, 2, 3) were assessed
before/after balloon dilatation, after stenting and at the end of the
PCI. No patient with baseline TnI elevation or baseline LGE
evidence in the territory of the vessel treated was included.
Increased postprocedural TnI above the upper normal limit
(0.04 ng/ml) occurred in 26 patients (57.7%) 0.51 ng/ml (0.05–
4.93) (min-max). New LGE was detected in 15 patients (33.3%).
All of them were in the group with TnI elevation. Patients with
predilatation showed a more frequent elevation of TnI (65.7% vs
14.3%, p = 0.03), but no significant difference in the occurrence
of LGE (36.8% vs 14.3%, p = 0.39). Predilatation was an
independent predictor of TnI elevation, after adjusting for the
presence of more than one lesion treated per patient and the
occurence of a reduction of TMPG score from baseline during
PCI (OR 11.4, 95% CI (1.2–117.6), p = 0.036), area under ROC
curve 0.76 (95% CI 0.62–0.90), although it was not associated
with new area of LGE (OR 3.45, 95% CI (0.4–32.8), p = 0.28).
Conclusions: In patients undergoing PCI with stent implantation,
the use of balloon predilatation is associated with a significantly
greater risk of postprocedural troponin elevation. This study
demonstrated the accuracy of TnI in identifying potential
consequences of periprocedural myocardial necrosis after PCI
with balloon predilatation. Even if CMR is a useful tool, allowing
non-invasive, rapid and accurate quantification of myocardial
fibrosis without ionizing radiation larger studies are needed to
assess if predilatation might be associated with LGE
postprocedural myocardial damage.
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Outcomes of bifurcation lesions in the setting
of ST elevation myocardial infarction
C. Frangos, H.Q. Ly, S. Noble, R. Bonan (Montreal, CAN)
Background: Bifurcation lesions (BF) remain one of the most
challenging lesion subsets in percutaneous coronary
interventions, often associated with lower success rates relative to
conventional lesions. There are little data regarding the outcomes
of BF in the setting of ST elevation myocardial infarction (STEMI).
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Aim: To compare outcomes among BF and non-BF lesions
in patients (pts) undergoing primary percutaneous coronary
interventions (PPCI).
Methods: A case-control study was performed which included all
consecutive pts referred to the Montreal Heart Institute for PPCI
(n = 495) between January to December 2007. Patients were
divided according to presence or absence of a BF in the infarctrelated artery. BF were defined as a ≥2 mm side branch (SB).
The Medina classification was used to categorize all BF into true
or false BF as well. Demographic, angiographic and procedural
characteristics were analyzed.
Results: A total of 120 PPCI pts were analyzed: 60 pts presenting
with a BF were matched with 60 pts, according to age and infarctrelated artery. Mean patient age was 55.6 ± 11.1 years. Baseline
characteristics were comparable among all study groups. GP IIBIIIA inhibitors were administered in the majority of patients (96.7%
of cases). Initial MB TIMI flow grade (TFG) was 0/1 in 51.7% and
60.0% in the BF and non-BF groups, respectively (P = NS). Using
the Medina classification, true BF ([1,1,1]; [1,0,1]; [0,1,1]) were
found in 22.5% of cases (n = 27/120) whereas false BF were
noted in the remainder (n = 33/120). Among BF lesions, true BF
trended towards having greater rates of pre-TFG in the SB of 0/1
relative to false BF (59.3% vs.33.3%; p = 0.09). Mean fluoroscopy
time, mean contrast volume and mean procedural time were
significantly higher in the true BF group compared to the false
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BF and non-BF groups (table 1). Despite these markers of more
complex procedures, angiographic (defined as residual stenosis
≤30% (MB) or ≤50% (SB) and TFG 2/3 in MB/SB) and procedural
(defined as absence of death, emergent CABG and/or re-PCI
<24 hrs) success rates were not significantly different in BF
and non-BF pts (93% and 100%, respectively).
Conclusion: In the current era of primary PCI and despite being
more complex lesions, true BF (based on the Medina
classification) in the setting of STEMI were associated with similar
angiographic and procedural successes but did lead to
significantly greater use of contrast and prolonged procedural
time when compared to non-BF.
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Chronotropic competence is the most important predictor
of impaired response to exercise training in heart failure
patients
M. Zurek, H. Saner, J.-P. Schmid (Bern, CH)
Background: Endurance training improves exercise capacity in
most chronic heart failure (CHF) patients (pts). However, some
pts show an impaired response to training. The purpose of this
study was to detect factors which would permit to predict an
unfavorable response to an exercise training programme.
Methods: Data from 150 CHF subjects (mean age 57 ± 12 years,
ejection fraction 29.6 ± 10.0%, peak VO2 17.5 ± 5.5 ml/min/kg,
21.3% in atrial fibrillation [AF]) participating in a 3 months
outpatient cardiac rehabilitation (CR) programme were analyzed.
Responders to exercise training were defined as subjects who
improved peak VO2 by 5% or power output by 10% or VE/VCO2
slope by 5%.
Results: Baseline clinical characteristics between responders
and non-responders differed only from the presence of AF.
Univariate Cox regression analysis confirmed the presence of
AF (chi square: 4.4, hazard ratio 2.5 [95% CI:1.1–6.1], p <0.037)
as a predictor of impaired response to training. In pts with sinus
rhythm, receiver operating characteristic (ROC) curve revealed
heart rate (HR) reserve (ROC area = 0.71, p = 0.004),
chronotropic index (ROC area = 0.70, p = 0.006), HR recovery at
1 min. (ROC area = 0.76, p <0.001) and peak HR (ROC area =
0.69, p = 0.007) as significant predictors of a positive response
to training. The optimal threshold separating best responders from
non-responders was less than 25 bpm for HR reserve, 0.3 for CI,
6 bpm for HR recovery and 101 bpm for peak HR. Multivariate
regression analysis revealed HR reserve less than 25 as the
strongest predictor of a lacking response to training without
further added value by inclusion of any other parameter.
Conclusions: The presence of chronic AF or an impaired
chronotropic competence during a symptom-limited exercise
stress test in pts in sinus rhythm are the most important predictors
of a poor training response in CHF pts.

Are the Cx40 -44G>A and +71A>G polymorphisms
correlated to hypertension?
A. Pfenniger, B. Foglia, F. Mach, R.W. James, B.R. Kwak
(Genève, CH)
Background: Connexin 40 (Cx40) is a gap junction protein
playing an important role in the cell-cell communication in the
cardiovascular system. Two closely associated genetic
polymorphisms in the promoter region of the human Cx40 gene,
-44G>A and +71A>G, have been linked to atrial fibrillation as
well as to an increased risk of hypertension in a population study
comparing two groups of 88 normotensive and 89 hypertensive
men. These polymorphisms affect Cx40 promoter activity in
reporter assays. As Cx40 has been shown to play a role in the
secretion of renin in mice, an thus to participate in the regulation
of blood pressure, this study was set out to confirm the correlation
between these polymorphisms and hypertension in a larger Swiss
population.
Methods: DNA was extracted from the peripheral blood of a total
of 786 patients who were referred to the Geneva University
Hospitals for an elective coronary angiography for suspected
coronary artery disease or another heart condition. Hypertension
was defined as systolic blood pressure ≥140 mm Hg and/or
diastolic blood pressure ≥90 mm Hg, or use of an antihypertensive agent. Genotyping of the –44G>A and +71A>G
polymorphisms was performed by PCR and restriction fragment
length polymorphism (RFLP) assays.
Results: Our population consisted of 411 hypertensive patients
and 375 normotensive patients. The analysis of the two
genotypes showed an almost complete linkage disequilibrium
(with the alleles –44G/+71A and –44A/+71G), with only one
patient displaying a different combination (–44AG/+71GG). The
overall genotype distribution in the normotensive group was –
44GG/+71AA = 56.0%, –44AG/+71AG = 38.4% and –
44AA/+71GG = 5.6%. Surprisingly, this distribution was not
changed in the hypertensive group, with –44GG/+71AA = 61.1%,
–44AG/+71AG = 35.8% and –44AA/+71GG = 3.2% (p = 0.14).
This lack of significance was not modified when the groups were
subdivided by gender.
Conclusions: Our study on the Swiss population did not confirm
the previously published correlation between hypertension and
the Cx40 promoter polymorphisms. These results illustrate the
risk of obtaining false-positive epidemiological associations when
the studied population is too little.
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Lifestyle and risk factors four years after cardiac
rehabilitation
S. Jaggi, K. Sommerfeld, S. Piazzalonga, A. Hoffmann for the
KARAMBA
Objective: Cardiac rehabilitation (CR) has excellent short term
results. Little is known about further evolution of patients (pts) in
the long term. We investigated lifestyle and morbidity a mean of
four years after CR, particularly in regard to peer-support group
activities.
Methods: A population of 2199 consecutive pts who participated
in a 12-week outpatient CR program between 3/99 and 6/07 was
followed. Wellbeing, physical activity, smoking, body weight and
hospital admissions were assessed by questionnaires and these
data were correlated to medical data. This analysis was based on
1017 completed questionnaires after exclusion of pts with foreign
language (597), nonrespondents (511) and deaths (74).
Results: Of the 1017 pts 84% were male, mean age (± SD) was
62 ± 10 years; 85% were in a stable partnership, 92% of the pts
had CAD, 38% had cardiac surgery preceding CR, 65% had a
catheter procedure.
At the end of CR LVEF was 58 ± 12% (mean ± SD), exercise
capacity was 157 ± 44 Watt; risk factors were: former smoking
59%, persistent smoking 13%, hypertension 56%, diabetes 13%,
hyperlipidemia 70%, BMI 26.4 ± 4. During a median follow-up
of 53 months (iq range 43) 21% were hospitalised for cardiac
reasons. At follow-up BMI was 28 ± 4, 17% were persistent
smokers; 62% indicated regular physical activity (≥3 times ≥30
minutes per week), 79% reported good wellbeing, whereas
depressive symptoms were present in 17%. Only 8% of the pts
were participants in peer-support “heart groups”. These were not
different from the other pts except that they significantly more
often lived in a stable partnership (94 vs 85%, p <.05). They also
showed a trend towards greater wellbeing and less persistent
smoking. Two thirds of participiants knew heart groups from the
CR program. Regular physical activity on an individual basis was
the main reason for non-participation in heart groups. Regression
analyses for selected outcome variables showed significant
independent predictors: low BMI (for wellbeing and regular
physical activity); good exercise capacity (for wellbeing); stable
partnership and previous cardiac surgery (for non-smoking).
Conlusion: Four years after successful outpatient CR a majority
of patients are well, physically active, with good exercise capacity
and remain non-smokers. Heart group participants have a similar
profile. A low BMI, stable partnership, exercise capacity and
previous cardiac surgery are independent predictors for wellbeing
and healthy lifestyle.
P245

Different cardiovascular risk factor profiles in different
parts of Switzerland
B. Friedli, M. Zimmermann, M. Pfisterer, M.J. Zellweger (Basel,
Bern, CH)
Background: Cardiovascular (CV) events are the leading cause
of death in Switzerland (CH). Because risk factor (RF)
assessment allows effective risk stratification to prevent major
CV events in all age groups the Swiss Heart Foundation and
Arbeitsgruppe Lipide und Atherosklerose (AGLA) promote
preventive strategies. Little is known about the CV-RF prevalence
in the different parts of CH.
Methods: Assessment of CV-RF profiles by HerzCheck® –
a test including patient history, blood samples, blood pressure
(hypertension (HT) defined as systolic BP >140 mm Hg), body
waist circumference (BWC; abdominal obesity defined as
>88 cm in women/>102 cm in men) – based on the guidelines
recommended by AGLA in a large series of volunteers in
174 certified pharmacies in all parts of CH. Comparison of
CV-RF profiles in different parts of CH grouped by gender.
Results: 6737 persons (63% females) with a mean age of 62 y
± 14 underwent the “HerzCheck®”. In the German (CH-G), the
French (CH-F) and the Italian part of CH (CH-I) 94, 78 and 2
pharmacies were involved, respectively. Participation was highest
in CH-F (13/10’000 inhabitants) followed by CH-G (8/10’000
inhabitants) and CH-I (4/10’000 inhabitants) (CH-G vs. CH-F
p = 0.002; CH-G vs. CH-I p <0.0001; CH-F vs. CH-I p <0.0001).
Men and women participated equally in CH-I 4 vs. 3/10‘000
inhabitants (p = 0.94) whereas in CH-G and CH-F more women
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participated 6 vs. 9/10‘000 (p <0.0001) and 9 vs. 17/10‘000
(p <0.0001), respectively. Baseline characteristics of participants
in different parts of CH are summarized in the table below. The
overall mean AGLA-Risk-Score (ARS) was 37 ±13. In CH-G and
CH-F men were at greater CV risk than women (ARS 41 ± 12
vs. 38 ± 13 (p <0.0001) and 36 ±11 vs. 34 ± 12 (p <0.0001),
respectively). No difference between gender was seen in CH-I
(ARS 40 ±13 vs. 36 ± 13 (p = 0.113)). HT was the most prevalent
CV-RF in all parts of CH, followed by increased BWC, positive
family history and smoking. Increased BWC was lower in CH-I,
particularly in women, whereas HT and metabolic syndrome
were more prevalent in CH-G versus CH-F.
Conclusion: In a large but still highly selected series of persons
in all parts of CH the overall mean ARS was in general low or at
most intermediate which is consistent with a 10-year CV risk of
10–20%. There were major differences in CV-RF profiles which
should be considered for targeted CV-RF intervention procedures
in CH.
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Physical activity intervention for obese children:
what are the mid-term benefits on cardiovascular risk
factors?
A. Maggio,Y. Aggoun, E. Golay, X. Martin, M. Beghetti,
N.J. Farpour-Lambert (Genève, CH)
Introduction: Childhood obesity is a major public health issue
as it is associated with premature development of cardiovascular
diseases (CVD). We performed a RCT to compare the effects
of physical activity during 3 or 6 months on CVD risk factors in
38 pre-pubertal obese children. We report the results of blood
pressure and endothelial function, 2 year after the intervention.
Methods: This is a follow-up study (mean time: 1.96 ± 0.35 years)
including 20 obese children (age in years 11.35 ± 0.41). We
assessed blood pressure (BP) by ambulatory monitoring;
endothelial function by echocardiography; arterial stiffness using
applanation tonometry; body mass index (BMI); body composition
by dual-energy x-ray absorptiometry (DXA); physical activity by
accelerometer and biologic markers.
Results: Mean BMI z-scores (3.7 ± 0.2 vs. 3.6 ± 0.2 kg.cm–2,
p = .32), total body fat (41.9 ± 1.6 vs. 42.8 ± 1.5%; p = .39) and
physical activity (703.4 ± 85.2 vs. 574.4 ± 99.5 cpm, p = .297)
were stable over time. Daytime and 24h diastolic BP z-scores
significantly declined (day: 2.0 ± 0.4 vs. –0.01 ± 0.4, p = .006;
24 h: 1.4 ± 0.4 vs. 0.3 ± 0.4, p = .043), while systolic BP z-scores
were at the limit of significance (day: 2.7 ± 0.6 vs. 1.3 ± 0.5,
p = .055; 24 h: 2.4 ± 0.4 vs. 1.4 ± 0.45, p = .067). Diastolic 24 h
BP decreased more in children who had reduced BMI z-scores
compared to the one who did not (p = .028). Systolic hypertension
rate dropped from 50 to 27.8% and diastolic hypertension from
41.7 to 5.6%. Left ventricular mass index did not change (p =
.096), but arterial flow-mediated dilation decreased (6.4 ± 0.7 vs.
4.8 ± 0.6 %, p = .039), and was associated with high body fat
(p = .020) and 24h systolic BP (p = .049). There was no change in
other arterial function variables. There was no difference between
the children who performed 3 vs. 6 months of physical activity.
Conclusions: This is the first study to our knowledge that
investigated the mid term impact of a physical activity program on
CVD risk factors in obese children. We showed that the beneficial
effects on blood pressure observed at the end of the intervention
were still present, and even further improved. However, we still
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observed an impaired endothelial function in these patients,
suggesting the presence of other deleterious factors. Our results
highlight the importance to perform regular physical activity for
the prevention of hypertension.
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Associations between physical activity level,
cardiorespiratory fitness and cardiovascular diseases risk
factors among obese children and their mother
N.J. Farpour-Lambert, A. Maggio, X. Martin, F. Mach, M. Beghetti
(Genève, CH)
Introduction: The aim of this study was to compare physical
activity, cardiorespiratory fitness and cardiovascular diseases
(CVD) risk factors among obese children and their mother.
Methods: This is a prospective study including 30 pre-pubertal
obese children and their mother assessed at baseline before to
participate in a family-based behavioral intervention. Measures
included: 7- day physical activity count (accelerometer Actigraph);
cardiorespiratory fitness (VO2max) by a maximal treadmill test
in children and a Chester Step Test in mothers; body mass index
(BMI); waist-to-hip ratio, body fat by DXA; systemic blood
pressure (BP); fasting blood lipids, glucose, insulin, HOMA-IR
and high-sensitive C-reactive protein (hs-CRP) levels.
Results: Our preliminary data included 18 obese children (female
39%, age 9.6 ± 1.2 yr) and their mother (age 38.5 ± 5.4 yr). Thirtyfour percent of mothers were overweight (BMI >25) and 3 of them
were obese (BMI >30). Children had higher waist-to-hip ratio
(0.90 ± 0.06 vs 0.83 ± 0.06, p = .002), insulin (11.6 ± 4.1 vs 8.0 ±
5.2 mU.L-1, p = .03) and HOMA-IR levels (2.4 ± 0.9 vs 1.7 ± 1.1,
p = .048), and moderate-to-vigorous physical activity (51.8 ± 22.8
vs 29.3 ± 21.8 min.day-1, p = .017) compared to mothers,
whereas the later had higher total cholesterol (5.2 ± 0.8 vs 4.6 ±
0.8, p = .02) and diastolic BP (73.5 +/ 10.1 vs 67.1 ± 7.5 mm Hg,
p = .011) than children. We found similar results in children and
mothers for total physical activity count (509 ± 177 vs 404 ± 179
cpm), VO2max (36.8 ± 5.3 vs 33.7 ± 10.5 ml.kg-1.min-1), BMI
(24.3 ± 2.3 vs 25.7 ± 4.7), total body fat (43.0 ± 5.1 vs 43.4 ±
6.8%), systolic BP (113.4 ± 10.8 vs 116.8 ± 113.6 mm Hg), other
blood lipids and hs-CRP levels.
Conclusion: We demonstrate that obese children present before
puberty increased risk of central adiposity and insulin resistance
indices compared to their mother, but moderate-to-vigorous
physical activity remains higher in children. Total physical activity
level, cardiorespiratory fitness, body mass index, whole body fat,
systolic BP, and other biological markers of the metabolic
syndrome are closely related among obese children and their
mother. We conclude that therapeutic interventions focusing on
mother’s lifestyle changes might be interesting approaches to
prevent the spread of CVD in obese children.
Funded by the Swiss National Science Foundation #3200B0120437 and supported by the Research Platform of the
Department of Child and Adolescent.
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Predictors of depression in patients undergoing an
outpatient cardiac rehabilitation programme
M. Wachter, M.J. Zellweger, S. Muzzarelli, S. Piazzalonga,
A. Hoffmann (Basel, CH)
Background: Depression (dpr) plays an increasingly important
role in the management of heart disease. Little is known about
the correlation of dpr to medical variables and clinical conditions.
We therefore aimed to compare depressive and non-depressive
patients (pts) during outpatient cardiac rehabilitation (OCR).
Methods: A quality of life questionnaire (Profil der Lebensqualität
Chronisch Kranker: PLC) was administered to 710 pts undergoing
a 12-week exercise based OCR program between June 1999 and
March 2006 at the beginning and completion of the program. Dpr
was assessed using an 8-point scale which was derived from
13 questions dealing with emotional state. Dpr was defined as
score <4.3 (values below 25th percentile).
Results: A total of 1420 PLC questionnaires were analyzed.
Median score at baseline was 5.38, after completion 6.03
(p <0.0001). In 175 pts (24.6%) dpr (score <4.3) was initially
present, after OCR prevalence decreased to 13% (p <0.0001).
Among these 92 pts, in 58 pts dpr was already present at
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inclusion, 34 (4.8%) pts developed dpr during OCR. During the
program 117 (16.5%) pts recovered from depressive state,
whereas 559 (78.8%) pts did not change. Depressive pts after
OCR were younger, less likely men and had lower exercise
capacity (table). In a multivariate analysis peripheral arterial
occlusive disease (PAOD) (OR 2.9, 95%-CI 1.3–6.6, p <0.016)
and age (OR 0.95, 95%-CI 0.92–0.97, p <0.0001) turned out
to be independent predictors of dpr after OCR.
Conclusions: During OCR the prevalence of dpr decreased
significantly, nevertheless 34 pts (5%) developed dpr during the
program. PAOD and younger age were predictors of presence or
development of dpr. These pts should be identified early in OCR
to optimize the benefit from rehabilitation by offering psychological
support and concepts specifically tailored for their needs.
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Does breathing-regulating speech-therapy improve
arterial baroreflex-sensitivity and decreases blood pressure
in hypertensive patients?
C. Kaufmann, D. Krüerke, A. Falday, M. Frank-Lempelius,
D. von Bonin (Arlesheim, Bern, CH)
Background: Slow breathing improves arterial baroreflex
sensitivity (BRS) and decreases blood pressure in essential
hypertension. Breathing-regulating speech therapy does
harmonise autonomic regulation in healthy subjects but it is still
unclear whether it does so in hypertensive patients and improves
blood pressure regulation.
Method: We studied 22 hypertensive patients and 9 nonhypertensive patients in a prospective cohort study over 3 week
of daily treatment for each patient. The individualized, slow
breathing orientated speech therapy, given by a graduated
therapist, has been performed in 30 minutes sessions, in upright
position. We performed continuous blood pressure (BP)
measurements over a period of 20 minutes before and after
therapy (Portapress FA Finapress). Control sessions of random
talking in the same setting have been performed in alternation.
Medical therapy had to be unchanged for 8 Weeks before
inclusion. Criterion for inclusion was a history of hypertension
either on drug therapy or verified by 24 h blood pressure
measurements. We extracted mean-systolic pressure from the
analysis of continuous pressure curves and computed from
systolic pressure changes and heart rate differences of
consecutive beats the BRS (sequence method).
Results: Between 1/2004 and 1/2008 we included 22
hypertensive (HtP) and 9 normotensive (NoP) patients, (Age
48.3Y (HtP 50.6, NoP 42.5, p = ns), Sex: female 20, male 11 (HtP
14/8, NoP 6/3). Mean-BP before first Therapy (T1) was 148 [mm
Hg] (HtP) and 130 (NoP), p <0.04, mean BP before Control (C1)
was 148 (HtP) and 122 (NoP), p <0.02. Mean-systolic blood
pressure showed pronounced scattering and did not change
significantly after therapy session, control session as well as after
three weeks of therapy. In contrast, BRS was generally lower in
HtP (6.4 [ms/mm Hg]) in comparison to NoP (8.4) and improved
significantly over the whole therapy period in both groups
(p = 0.03).
Conclusion: In hypertensive patients breathing-regulating
speech-therapy seems not to lower blood pressure, but it does
increase baroreflex sensitivity despite of lower baseline value.
This could reflect an improvement of blood pressure regulation.
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Rôle de la thrombectomie percutanée par AngioJet®
en présence d’une embolie pulmonaire massive
S. Noble, D. Arzamendi, L. Bilodeau, J.Tanguay, R. Gallo,
R. Ibrahim, P. l’Allier, S. Doucet (Genève, CH; Montreal, CAN)
Introduction: La thrombolyse est un traitement reconnu en
présence d’une EP massive avec instabilité hémodynamique ou
choc cardiogène. Le rôle de la thrombectomie percutanée (TP)
est moins bien défini. Nous présentons l’expérience à l’Institut de
Cardiologie de Montréal avec le système d’aspiration AngioJet®.
Méthodes: Dans notre institution, entre avril 2003 et octobre
2008, 9 patients (pts) ont bénéficié d’une TP avec le système
AngioJet® (Possis Medical, Inc., Min, USA). Les caractérisitiques
cliniques ainsi que les angiographies pulmonaires ont été revues.
Ces dernières ont été analysées à l’aide de l’index d’obstruction
de Miller pré et post procédure. La pression artérielle pulmonaire
(PAP) était monitorée invasivement durant l’intervention.
Résultats: L’âge moyen des pts (5 femmes: 44%) est de 45.6 ±
18.9. ans. Une thrombose veineuse profonde est identifiée chez
4 pts. Sept pts (78%) ont subi une chirurgie durant les semaines
précédent l’EP. Une pte est sous contraception orale et 1 pt
souffre d’une néoplasie active. Tous ont présenté une dyspnée
d’apparition aigue. Un pt a présenté une syncope associée.
L’ECG montre un S1Q3 chez 8 pts et un pt présente un bloc de
branche droit. Le diagnostic d’EP est confirmé par une imagerie
(angio scan: 6 pts, scintigraphie ventilation/perfusion: 3 pts).
Tous les pts présentent une instabilité hémodyamique avec choc
cardiogène. Initialement traités par héparine, les 9 pts bénéficient
par approche fémorale d’une thomboaspiration de la charge
thrombotique à l’aide du cathéter d’AngioJet® sous contrôle
fluoroscopique. Aucune complication hémorragique n’est à
relever. Le score de Miller passe de 22 ± 2.9 mm Hg à 9.44 ±
2.6 mm Hg (p <0.00001) après la procédure et la PAP diminue
de 35.35 mm Hg à 27.23 mm Hg (p = 0.005). Une amélioration
hémodynamique significative est notée chez tous les pts à
l’exception d’un pour lequel aucun changement de la PAP n’est
observé. Un pt a présenté une récidive d’EP qui a motivé une
seconde thrombectomie percutanée avec bon résultat. Trois pts
sont décédés durant le séjour hospitalier alors que les 6 autres
ont pu quitter l’hôpital. Deux de ces décès ne sont pas
directement attribuables à l’EP (sepsis abdominal, complication
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locale de la chirurgie) alors que le troisième est directement relié
à l’EP massive.
Conclusions: En présence de contre-indications à la
thrombolyse systémique, la TP peut être considérée comme une
alternative thérapeutique de choix dans la prise en charge d’une
EP massive.
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Is there a risk for recurrence of ischaemic cerebral attack in
patients with a residual right to left shunt after percutaneous
closure of a patent foramen ovale?
D. Senouf, R. Bonvini, R. Sztajzel, J. Sztajzel (Genève, CH)
Background: Percutaneous transcatheter closure of patent ovale
foramen (PFO) is routinely performed in our institution for patients
with cryptogenic stroke and suspected paradoxical embolism,
after a multidisciplinary discussion.
Methods: We proposed to all patients who received a PFOclosure device between January 2006 and December 2007
(n = 37) a pre-specified regular follow-up to our out-patient clinic.
Patients were seen at 6 and 12 months after procedure.
A clinical evaluation and a Doppler and contrast transthoracic
or transesophageal echocardiography were performed.
Results: Percutaneous transcatheter closure was technically
successful in 37 patients (100%), without significant initial
complication. We used Amplatzer PFO occluders measuring
between 18 and 35 mm in diameter. We were able to obtain a
follow-up in 27 patients (73%), with a mean duration of follow-up
of 11.2 months (SD 5.0 months). A residual, right to left shunt
could be documented in a total of 7 patients (26%). One patient
experienced a recurrence of transient cerebral ischemia, and
another one underwent a surgical closure and removal of the
device 14 months after perctuaneous closure, due to a persistent
severe right to left shunt.
Conclusion: Percutaneous closure of PFO is a safe procedure.
Altough a residual right to left shunt is present in a rather high
percentage of patients (26%), only one in our follow-up had a
recurrence of ischemic attack. However these preliminary data
must be taken with caution, due to the limited duration of followup and number of patients.
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Outcome of paediatric heart transplant recipients
rescued by extracorporeal membrane oxygenation for early
post-operative graft failure
C.Tissot, S. Buckvold, C.M. Phelps, B.A. Pietra, D.D. Ivy,
M.B. Mitchell, D.N. Campbell, S.D. Miyamoto (Denver, USA)
Introduction: Early graft failure and circulatory compromise
requiring Extracorporeal Membrane Oxygenation (ECMO) can
complicate orthotopic heart transplantation (OHT). We describe
the long-term outcome of pediatric heart recipients successfully
rescued by ECMO post-OHT.
Methods: All pediatric heart recipients successfully rescued by
ECMO for primary graft failure between 1990 and 2007 were
retrospectively reviewed.
Results: Twenty-eight of 315 transplanted children (9%) were
rescued with ECMO in the early post-OHT period, of those 15
(54%) were successfully weaned and discharged alive after a
mean duration of ECMO of 2.8 days. Four patients (27%) had
neurologic complications, of those 2 had transient seizures.
Thirteen patients (87%) are still alive at a mean follow-up of 8.1 ±
3.8 years, of those 3 are >10 years and 10 are >5 years from
OHT. The mean number of acute cellular rejections is 2.9 ± 3
(overall OHT population 2.1 ± 2.7, p = ns), of those 1.7 ± 1.6 were
early (during the first year post-OHT) rejections (overall OHT
population 1.0 ± 1.4, p <0.05) and 1.3 ± 1.9 were hemodynamic
compromising rejections (overall OHT population, 0.7 ± 1.3, p
<0.05) (Graph). Two patients had recurrent graft rejections but
none died of acute graft rejection. Two patients (15%) have
transplant coronary artery disease. The graft function at follow-up
is good with a mean shortening fraction by echocardiography of
36 ± 7%, an ejection fraction by catheterization of 65 ± 10% and

a cardiac index of 4.5 ± 1.3 L/min. Current immunosuppresion
is cyclosporine alone in 3 patients (23%), cyclosporine and
mycophenolate mophetil (MMF) in 2 (16%), cyclosporine and
azathioprine in 6 (46%), tacrolimus and MMF in one (8%),
cyclosporine and sirolimus in one (8%).
Conclusion: The long-term outcome and graft function of
pediatric heart recipients successfully rescued by ECMO for
primary graft failure is good despite increased episodes of
hemodynamic compromising and early rejections. Maintenance
immunosuppression is not significantly different from our overall
transplant population.
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Evaluation of flow and pulsation of the peripheral pulmonary
arteries in presence of severe pulmonary regurgitation:
a magnetic resonance imaging study
E. Voser, C. Kellenberger, E. Valsangiacomo Buechel (Zürich, CH)
Introduction: In presence of pulmonary regurgitation (PR) after
repair of tetralogy of Fallot (TOF), alteration of flow may extend
into the pulmonary arteries (Pas) side branches.
Echocardiography provides good information about Pas
dimensions but is not very accurate in quantifying blood flow.
We sought to evaluate the flow and pulsation characteristics of
the Pas by using cardiovascular magnetic resonance (CMR) in
patients with PR and to assess potential correlation between
the Pas dimensions and pulsation and blood flow.
Methods: CMR for quantification of PR and of right ventricular
(RV) dimensions was performed in 24 patients with repaired
TOF and significant PR. Median age was 18 years (range 1–64),
weight 48.5 kg (7.7–85). Flow and cross-sectional area changes
(pulsation) during cardiac cycle were measured by acquiring
phase contrast (PC) cine images through the main (MPA), the
right (RPA) and the left pulmonary artery (LPA). Flow was
corrected by repeating the same PC CMR acquisitions for each
location on a static phantom.
Results: Significant PR was present in all subjects, with a mean
MPA regurgitation fraction (RF) of 41.4 ± 8.4%. None of the
patients showed Pas stenosis. Thus there was a symmetrical
forward flow into RPA (35.6 ± 9.3 ml/m2) and LPA ( 31.7 ± 8.7
ml/m2); however the net flow ratio was significantly higher in the
RPA than in the LPA, 57.2 ± 9.7% vs. 42.8 ± 9.7% (p = 0.0013),
due to a higher RF in the LPA (42.8 ± 12.6% vs 32.1 ± 8.7%, p
<0.0001). The LPA maximal cross-sectional area (330.0 ± 97.7
mm2/m2) was significantly larger than the RPA area (274.9 ± 88.4
mm2/m2, p = 0.001). Pulsation was similar in the RPA and in the
LPA, with a cross-sectional area reduction of 42.5 ± 9% in the
RPA and 39.1 ± 10% in the LPA. A positive correlation was found
between RPA pulsation and RPA RF (r 0.5, p 0.02), RPA
regurgitant flow (r 0.5, p 0.02), RPA forward flow (r 0.5, p 0.01),
MPA RF (r 0.5, p 0.02), MPA regurgitant flow (r 0.7, p 0.001), MPA
forward flow (r 0.6, p 0.004), RV enddiastolic (r 0.6, p 0.003)
and endsystolic volumes (r 0.4, r 0.04). No correlation was
demonstrated between LPA pulsation and all these parameters.
Conclusion: In presence of pulmonary regurgitation, RPA
pulsation mirrors the flow conditions in the RPA and in the MPA.
RPA cross-sectional area changes may be used to estimate the
amount of PR. The peculiar geometry of the LPA in TOF may
determine the difference observed in flow, size and pulsation.
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N-13 ammonia PET/CT in the assessment of myocardial
flow reserve in myocardial areas with and without regional
perfusion defects during vasomotor stress
R. Nkoulou, G. Vincenti, I. Valenta, C. Steiner, S. Dewarrat,
G. Ambrosio,Y. Seimbille, O. Ratib, F. Mach,T. Schindler
(Genève, CH; Perugia, I)
Background: While cardiac PET perfusion imaging provides a
high diagnostic accuracy in the detection of “culprit” flow-limiting
epicardial lesion, it may not necessarily identify other lesions in
multivessel CAD. In this regard, we concurrently evaluated
regional myocardial flow reserve (MFR) in myocardial areas with
and without stress-induced perfusion defects in patients with
angiographically documented CAD.
Methods: Myocardial blood flow (MBF) at rest and during
dipyridamole-stimulated hyperemia was determined with N-13
ammonia PET/CT in patients with and without regional stressinduced perfusion defects (n = 9 and n = 15, respectively), and
the MFR was evaluated. Based on the findings of coronary
angiography and PET, myocardial segments were divided into
3 types: segments with stress-induced perfusion defects and
coronary stenosis (group A), segments with normal perfusion
but with stenosis >50% diameter (group B), and segments with
normal perfusion and no stenosis >50% diameter (group C).
Results: Resting regional MBF did not differ among the
3 groups (0.96 ± 0.26 vs. 0.93 ± 0.19 vs. 0.94 ± 0.20 ml/g/min,
respectively). Hyperemic MBFs showed a progressive increase
from group A to C (1.08 ± 0.30 vs. 1.25 ± 0.32 vs. 1.63 ± 0.38
ml/g/min, respectively). The MFR in group A tended to be lower
than in group B (1.15 ± 0.28 vs. 1.38 ± 0.28), while it was

significantly lower as compared to group C (1.15 ± 0.28 vs. 1.78 ±
0.58, p <0.05). In addition, the MFR in group B was significantly
lower than in group C (1.38 ± 0.28 vs. 1.78 ± 0.58, p <0.05).
Conclusions: The MFR was lowest in myocardial territories
with regional perfusion defects on stress PET images underlying
epicardial stenosis >50%, while it was intermediate in those
territories with no regional perfusion defects but with artery
stenosis >50% diameter, and highest in normal perfusion
territories without artery stenosis >50%. Adding the non-invasive
evaluation of regional MFR to PET perfusion imaging may
improve the identification of flow-limiting epicardial lesions in
multivessel CAD.
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PET-measured hyperaemic, longitudinal myocardial flow
gradient in individuals with cardiovascular risk but with
or without coronary artery calcification
I. Valenta, G. Vincenti, R. Nkoulou, C. Steiner, S. Dewarrat,
Y. Seimbille, O. Ratib, F. Mach,T. Schindler (Zürich, Genève, CH)
Background: We investigated possible differences of a
longitudinal myocardial flow gradient during pharmacologicallyinduced hyperemia, reflecting a non-invasive probe of epicardial
vasomotor dysfunction, in cardiovascular risk individuals without
or with coronary artery calcification (CAC).
Methods: CAC was determined by a 64 slice CT of the PET/CT
system. Myocardial blood flow (MBF) was measured quantitatively
with 13N-ammonia and PET/CT in ml/g/min at rest, and during
pharmacologic vasodilation with dipyridamole in healthy controls
(CON, n = 10) and in individuals with cardiovascular risk factors
such as arterial hypertension, smoking, diabetes mellitus,
hypercholeterolemia and obesity but without CAC (group 1;
n = 15) or with CAC (group 2, n = 13). MBF was assessed
globally as mean MBF, and in the mid and mid-distal myocardium
of the left ventricle (LV). A decrease in MBF from mid to middistal LV myocardium was defined as longitudinal MBF gradient.
Results: In group 2, CT-measured a mean CAC of 1101 ± 1008
Hounsfield.Compared with CON, the global hyperemic MBF
progressively declined in group 1 and group 2 (2.10 ± 0.60 vs.
1.65 ± 0.30 and 1.45 ± 0.48 ml/g/min; p <0.001), while it did not
differ significantly between group 1 and group 2. Absolute MBFs
during pharmacologic vasodilation were significantly lower in the
mid-distal than in the mid LV myocardium in group 1 and group 2
(1.45 ± 0.25 vs 1.78 ± 0.23 ml/g/min, and 1.35 ± 0.47 vs 1.58 ±
0.52 ml/g/min, p <0.0001), resulting in a MBF gradient that was
significantly higher in group1 than in group 2 (0.32 ± 0.15 vs.
0.23 ± 0.11 ml/g/min, p <0.0001), not observed in CON (0.006 ±
0.05 ml/g/min, p = NS). Notably, the MBF gradient in group
1–2 correlated significantly with the mid LV MBF during
pharmacologic vasodilation (r = 0.42, p <0.05), implicating the
velocity of coronary blood flow as an important determinant of the
MBF gradient.
Conclusion: As it was observed, the hyperemic MBF gradient
was more pronounced in coronary risk individuals without CAC
than in those with CAC, while it dependent the velocity of
coronary blood flow. These preliminary results further emphasize
functional and/or structural alterations of the epicardial vessel as
prevalent cause for the longitudinal MBF gradient.
P256

Diagnostic value of semi-quantitative and quantitative
evaluation of PET/CT-measured myocardial perfusion
for the identification of flow-limiting epicardial stenosis
G. Vincenti, R. Nkoulou, I. Valenta, C. Steiner, S. Dewarrat,
G. Ambrosio,Y. Seimbille, O. Ratib, F. Mach,T. Schindler
(Genève, Zürich, CH; Perugia, I)
Introduction: We aimed to evaluate the diagnostic value of a
semiquantitative and quantitative evaluation of PET/CT-measured
myocardial perfusion for the identification of flow-limiting
epicardial stenosis.
Methods: We evaluated 25 consecutive patients with suspected
CAD undergoing stress-rest N-13 ammonia cardiac PET/CT.
Myocardial perfusion was assessed visually and myocardial
perfusion segments were graded on a semiquantitative 5-point
scoring system. In addition, regional myocardial blood flow (MBF)
was determined quantitatively with PET and tracer kinetic
modeling of N-13 ammonia in ml/g/min at rest, during
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dipyridamole-stimulated hyperemia, and the corresponding
regional myocardial flow reserve (MFR= hyperemic MBF / rest
MBF)was calculated. A regional MFR <1.7 was considered
abnormal. Coronary angiography was performed within 7 days
of the cardiac PET/CT study and any epicardial stenosis >75%
was estimated as morphologically significant.
Results: On a vessel based analysis, the visual and
semiquantitative analysis had a sensitivity, specifity, PPV, NPV
and diagnostic accuracy of 64%, 100%, 100%, 85% and 87%,
respectively. Calculating the regional MFR with PET and defining
a MFR <1.7 as abnormal yielded a sensitivity, specifity, PPV,
NPV and diagnostic accuracy of 100%, 47%, 48%, 100% and
64%, respectively. Combining both parameters resulted in an
intermediate sensitivity, specifity, PPV, NPV and diagnostic
accuracy of 76%, 77%, 58%, 89% and 77%, respectively.
Conclusions: Combining both semiquantitative and quantitative
evaluation of myocardial perfusion with PET/CT may emerge
as a new promising analytic approach to further optimize the
identification and characterization of flow-limiting CAD burden.
P257

Rapid semi-quantitative analysis of right ventricular
function using multidetector computer tomography:
a feasability study
S.C. Koestner, J.G.J. Groothuis, R. Nijveldt, M.J.W. Götte,
M.R. Meijerink, A.M. Beek, M.B.M. Hofman, A.C. van Rossum
(Bern, CH; Amsterdam, NL)
Background: Right ventricular (RV) function is an important
prognostic factor in many cardiopulmonary diseases. The
calculation of RV ejection fraction (EF) using multidetector
computed tomography (MDCT) is reliable but still time-consuming.
This study investigates the accuracy of novel rapid, semiquantitative methods for the assessment of RV EF.
Methods: 22 patients with suspected coronary heart disease
underwent both ECG-gated 64-slice computed tomography
coronary angiography (CTCA) and cine cardiovascular magnetic
resonance (CMR) on a 1.5T scanner. RV end-diastolic volume,
end-systolic volume and EF were calculated using standard shortaxis full coverage of both ventricles using CMR. CMR
measurements served as the standard of reference. Multiphase
MDCT reconstructions were made for the standard 4-chamber
view, a perpendicular 2-chamber view of the RV, and a transverse
view at a standardized location. Tricuspid annulus plane systolic
excursion (TAPSE) was measured on all three views. Additionally,
fractional area shortening on both 4-chamber and transverse
views was evaluated. These different methods were compared
to the standard of reference.
Results: RVEF ranged from 37.9% to 66.4% (mean 56.2 ± 7.9%).
The use of TAPSE on the basis of the RV 2-chamber view
showed the best correlation with the gold standard (r = 0.76,
p <0.001). The linear correlation formula was EF = (0.44*TAPSE)
– 6.57. TAPSE on the 4-chamber (r = 0.61, p=0.002) and
transverse (r = 0.46, p = 0.031) reconstructions, and fractional
area shortening on the transverse reconstruction (r = 0.51,
p = 0.015) showed weaker correlations with the standard of
reference. Fractional area shortening using the 4-chamber view
showed no significant correlation with the standard of reference
(r = 0.31, p = 0.166).
Conclusions: Measurement of TAPSE using a single 2-chamber
reconstruction of the RV correlates well with the gold standard of
contiguous short-axis measurements using CMR. This method
can be used as a rapid, semi-quantitative screening tool for
patients undergoing MDCT.
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Interventioneller ASD-Verschluss mit dem Solysafe
Septal Okkluder im Kindesalter – erste viel versprechende
Ergebnisse
O. Kretschmar, W. Knirsch (Zürich, CH)
Einleitung: Der Solysafe Septal Okkluder (SSO) ist ein neues
selbstzentrierendes und repositionierbares Device mit 2 Polyester
Patches befestigt an insgesamt 8 Phynox-Drähten zum
interventionellen ASD-Verschluss. Durch sein flaches Profil bietet
er sich zum Einsatz im Kindesalter an. Wir berichten über unsere

ersten viel versprechenden Erfahrungen. Methode: Retrospektive
Analyse von insgesamt 30 pädiatrischen Patienten (Alter mean
8.9 (1.8–17.8) Jahre, Gewicht mean 31.6 (9.5–86) kg), bei denen
seit 04/2007 in unserem Zentrum ein SSO zum interventionellen
ASD-Verschluss implantiert wurde.
Ergebnis: 27 Prozeduren waren erfolgreich (90%), bei einem
Patienten wurden 2 SSO implantiert. Die Defektdurchmesser
lagen zwischen 6 und 20 mm (mean 10.8), Devicegrössen von
15 mm (14x), 20 mm (7x), 25 mm (6x) und 30 mm (1x) wurden
implantiert. Der Eingriff dauerte mean 74 Minuten. Bei den
3 erfolglosen Versuchen war kein retroaortaler Randsaum
vorhanden, die Defekte wurden schliesslich mit einem Amplatzer
Septal Okkluder (20 + 22 + 26 mm) verschlossen. Als
Komplikation trat bei zwei Kindern nach Schleusenwechsel eine
Thrombose der vena femoralis auf. Die Verschlussrate lag akut
bei 76%, nach 3 Monaten bei 87%, nach 6 und 12 Monaten bei
100%. Das Device konfigurierte sich jeweils sehr flach im
Vorhofseptum, venöse Einflussbehinderungen traten nicht auf.
Im Follow-up von 10.9 (1–21) Monaten wurden keine
Thrombenbildung am Device und/oder Arrhythmien beobachtet.
Schlussfolgerung: Der interventionelle ASD-Verschluss mit dem
SSO ist im Kindesalter bei mittelgrossen ASDs eine sehr gute
Alternative zum Amplatzer Device und lässt sich sicher und
komplikationsarm durchführen. Vorteile sind sein flaches Profil,
eine hohe Device-Stabilität und hohe Verschlussraten. Ausserdem
ist das Risiko für Luftembolien durch eine fehlende lange
Schleuse minimiert und es werden lediglich 5 Device-Grössen
für alle Defekte bis 30 mm benötigt.
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Exercise capacity and invasive haemodynamic
measurements predict outcome in children with
cardiomyopathy
C.Tissot, L.B. Willis, K.L. Villavicencio, A.K.Younoszai, C.M. Phelps,
J.L. Cavanaugh, S.D. Miyamoto (Denver, USA)
Introduction: Doppler and Tissue Doppler echocardiography is
used to assess diastolic function and has been shown to correlate
with filling pressures in adults. The purposes of this study were to
(1) identify echocardiographic measurements that correlate with
filling pressures and (2) identify predictive markers for outcome in
children with cardiomyopathy.
Methods: All children with dilated (DCM), hypertrophic (HCM)
or restrictive (RCM) cardiomyopathy who had a cardiac
catheterization and echocardiogram between 2006 and 2008
were reviewed. Patient outcome was divided into: (A) alive and
free from transplant or (T) transplanted or dead.
Echocardiographic measurements included biplane ejection
fraction (EF), dP/dt of mitral regurgitation (normal >1200
mmHg/sec), mitral inflow (MV) and pulmonary vein (PV) Doppler,
tissue Doppler Ea (E/Ea ≤8 normal and ≥15 abnormal), color
M-mode inflow propagation velocity (Vp normal <45 cm/sec).
Results: Thirty-four catheterizations and echocardiograms were
performed in 29 children with an interval between studies of 5 ±
58 days. Diagnosis was DCM in 21, HCM in 4 and RCM in 4. The
mean age was 9.5 ± 6.2 years and was lower in the DCM group
(8 ± 6.7 vs 13 ± 3 years for RCM and HCM, p <0.01). There were
14 studies in A patients and 20 in T patients. Compared to A
patients, the T group had a lower EF (33 ± 21 vs 49 ± 13%,
p <0.05) and mitral inflow E wave deceleration time (MVE DT,
0.09 ± 0.03 vs 0.14 ± 0.09sec, p <0.05). Right atrial pressure,
mean PA pressure and wedge pressure (PCWP) measured at
catheterization were significantly higher (p <0.05) in T patients.
Mixed venous saturation, cardiac index and exercise capacity
(VO2 max 15 ± 4 vs 26 ± 7 ml/min/kg, p <0.05) were lower in the
T group. MVE DT was lower in patients with a PCWP ≥12 mm Hg
(0.08 ± 0.03 vs 0.14 ± 0.08, p <0.01). Mitral E/Ea and Vp did
not correlate with filling pressures or outcome. DP/dt of MR
<1200 mm Hg/sec and a higher mitral E/Ea (11.5 ± 4 vs 5.5 ± 1,
p <0.05) correlated with systolic dysfunction.
Conclusion: In conclusion, catheterization measurements,
VO2 max and MVE DT predicted outcome in children with
cardiomyopathy. MVE DT correlated with filling pressures, while
dP/dt of MR and mitral E/Ea correlated with systolic function.
Prospective studies in larger populations are needed to confirm
these findings and to identify useful non-invasive markers of
outcome in children with cardiomyopathy.
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Foetal cardiac rhabdomyoma: long-term outcome
S. Degueldre, P. Chockalingam,Y. Vial, S. Di Bernardo,
J.-P. Pfammatter, N. Sekarski,Y. Mivelaz, P. Jeannet, E.J. Meijboom
(Lausanne, Bern, CH)
Objectives: This study analyses the long term cardiac and
neurological outcome of patients with cardiac rhabdomyoma
(CR) in order to allow comprehensive prenatal counselling.
Background: Because of the relative rarity of the disease, there
is paucity of data concerning the outcome of patients with CR.
Methods: A retrospective study including all cases with
echocardiographic diagnosis of CR encountered between
April 1986-August 2006.
Results: Of 24 CR patients identified, 7 were diagnosed in-utero
at a gestational age between 28–35 weeks and 17 postnatally
between 10 days-5 years. 20 had multiple CR and 4 had single
CR. They were situated predominantly in the LV (70%), RV (52%)
and IVS (48%) and to a lesser extent in the atria (13%) and
pericardium (4%). Follow-up echocardiography over 3 months17 years (mean 4.54 years) in 18 showed complete postnatal
regression of CR in 3, partial regression in 13 and no change in
2. Cardiac complications were encountered in 5 patients, 1 with
WPW syndrome and SVT requiring anti-arrhythmic therapy,
1 with sub-aortic obstruction needing surgical intervention and
3 with occasional bouts of paroxysmal SVT. Long-term follow-up
revealed tuberous sclerosis of Bourneville (TSB) as definite
diagnosis in 22, complicated by epilepsy in 16 and developmental
delay in 14.
Conclusions: CR generally regresses after birth and after the
high risk perinatal period cardiac-related problems are rare. The
relatively more neurodevelopmental complications of the almost
always associated TSB however should form a dominating aspect
of the prenatal counselling of parents whose fetuses are
diagnosed with this rare disease.

Safety and efficacy of paediatric outpatient radiofrequency
catheter ablations
M.Tomaske, R. Candinas, M. Weiss, U. Bauersfeld (Zürich, CH)
Purpose: Radiofrequency catheter ablations (RFA) are frequently
performed as treatment for supraventricular tachycardia in
children older than 4 years of age. Aim of this study was to
evaluate safety and efficacy of paediatric outpatient RFA.
Patients and methods: Between 06/2002 and 11/2008, 271 RFA
were prospectively analyzed. Exclusion criteria for outpatient
procedures were age <4 years, complex RFA in congenital heart
disease, arterial access, distance to home more than 1 hour or
parent preference for inpatient RFA. All RFA were performed
under general anaesthesia. Patients with transseptal puncture
received heparin. All patients underwent pre- and post-procedural
echocardiography and electrocardiogram. Discharge was within
6 hours after conclusion of RFA. To identify potential
complications after discharge, parental follow-up phone calls the
day after outpatient RFA procedure were performed. All patients
were seen in outpatient clinics 1 month after RFA.
Results: A total of 97/ 271 (37%) patients aged 12.4 ± 3.8 years
qualified for outpatient RFA. Accessory pathway ablations (n = 50)
and atrioventricular node modifications (n = 39) were the most
common RFA. A transseptal approach was performed in 35 RFA.
Median procedure time was 1.5 hours (range: 1.1–4.3), with a
median fluoroscopy time of 10 minutes (range: 4–86). RFA was
successful in 94/ 97 (97%) patients. Post-procedural
echocardiography with special attention for intracardiac thrombi,
pleural effusion and inflow patterns from systemic veins or the
coronary sinus were normal in all patients. Anaesthetic adverse
events, predominantly post-interventional nausea and vomiting,
were observed in 10 (10%) patients. Hospital discharge within
6 hours after conclusion of RFA was practicable in all but one
patient due to ongoing nausea. Follow-up phone calls did not
reveal further complications. Recurrence of tachycardia after
successful RFA was observed in 6 of 94 (6%) patients and
prompted re-intervention in 4 of 6 (67%).
Conclusions: Outpatient RFA is feasible and safe in selected
paediatric patients. No RFA related complication was observed.
Anaesthetic adverse events were nausea and vomiting due to
general anaesthesia. Success rate and recurrence rate of
tachycardia was favourable after outpatient RFA.

P261

Recovery of cardiac function in recipient twins following
laser for stage 4 twin to twin transfusion syndrome
A. Martin, R. Weber, E. Jaeggi, R. Windrim, G. Seaward, L.
Hornberger, C. Barrea, G. Ryan (Toronto, CAN; Zürich, CH)
Objective: To evaluate the timing and pattern of cardiac function
changes in recipient twins following laser in stage 4 TTTS
Methods: Retrospective review of serial fetal ultrasound
evaluation in 21 cases of (Quintero) stage 4 TTTS treated with
laser (1999-2008). Fetal ultrasounds, including echocardiography,
were done before and serially after laser. Cardiac function
evaluation included cardiothoracic index, pulmonary arterial flow,
AV valve regurgitation, venous Doppler (RV and LV inflows,
UV, DV, IHV, IVC), isovolumetric relaxation time, ventricular
contractility (LV & RV shortening fraction) and wall thickness.
We evaluated the pattern and timing of recovery of hydrops and
cardiac function in recipient twins following laser.
Results: Of 21 cases treated, 3 with dual fetal demise following
laser were excluded. Complete fetal echocardiographic follow up
was available in 15 and partially in 3. Abnormalities in pulmonary
artery blood flow normalized in all within 4 days. Ascites resolved
in 12/13 within 2 weeks. Five with tricuspid and one with mitral
regurgitation had not resolved by delivery. Right ventricular
systolic function normalized in utero in 8/10 cases with complete
follow up, in a mean of 26 days. In 9/10 cases, left ventricular
dysfunction normalized in utero, in a mean of 17 days. Venous
Dopplers normalized in 16-24 days. Ventricular hypertrophy
was the last to improve, taking a mean of 33 days and did not
completely resolve by delivery in any case.
Conclusion: Regardless of severity, improvement in systolic
cardiac function, resolution of hydrops and normalization of
venous and umbilical arterial waveforms occur in most recipient
twins with stage 4 TTTS within days of laser therapy. Valvular
regurgitation and ventricular hypertrophy are the slowest to
improve and may not completely resolve before delivery

P263

Comparison of echocardiographic parameters between
patients with systolic heart failure aged 60–74 years and
patients ≥75 years
M. Gutmann, K. Goetschalckx, P. Buser, U. Pittl, H. Pfluger, F. Voss,
B.A. Kaufmann, M. Pfisterer, H.P. Brunner-La Rocca, W. Estlinbaum
for the TIME-CHF investigators
Background: The prevalence of heart failure increases with age.
Age may influence structural and hemodynamic alterations of the
heart, which may be assessed by Doppler echocardiography.
Therefore, we compared the baseline echocardiographic data of
patients with reduced left ventricular (LV) ejection fraction (EF; i.e.
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≤45%) aged ≥75 years with those of patients age 60–74 years,
enrolled in the Trial of Intensified versus standard Medical therapy
in Elderly patients with Congestive Heart Failure (TIME-CHF).
Methods: Dyspnea severity was assessed using the NYHA
classification. LV volume, mass, and EF were assessed. The ratio
of early (E) to atrial (A) transmitral inflow velocities and the Tissue
Doppler-derived septal and lateral mitral annular early velocities
(e’ medial, e’ lateral) as echocardiographic markers of LV
relaxation, were used to assess LV diastolic properties. LV filling
pressures were estimated by the ratio of E/e’, calculated for the
medial and the lateral mitral annulus.
Results: Dyspnea was more severe in patients aged ≥75 years
(table). Despite that, they had a better LVEF, which was not
significantly influenced by the underlying cause of HF (coronary
artery disease 31 vs 27%, hypertensive heart disease 33 vs 30%,
dilated cardiomyopathy 26% in both age groups), with smaller LV
volume and a lower LV mass. LV relaxation was worse and LV
filling pressure higher in the older age group and LA area did not
differ between the groups.
Conclusion: Despite less reduced LV systolic function in the
group aged ≥75 years, symptoms were more severe. This may be
due to worse LV relaxation and higher LV filling pressures. Thus,
among elderly patients, age-related differences in diastolic
function seem to influence dyspnea severity even in the face of
reduced systolic function.
P264

B-type natriuretic peptides for the evaluation
of exercise intolerance
T. Reichlin, M. Maeder, A. Christ, D. Staub, M. Noveanu,
T. Breidthardt, M. Potocki, R.Twerenbold, M. Brutsche, C. Müller
(Basel, CH)
Background: Cardiopulmonary exercise testing is the method
of choice for the differentiation of exercise intolerance. This study
sought to assess the utility of B-type natriuretic peptide (BNP)
and N-terminal-pro-B-type natriuretic peptide (NT-proBNP)
for the identification of a cardiocirculatory exercise limitation.
Methods: In 162 patients undergoing cardiopulmonary exercise
testing, rest and peak exercise BNP and NT-proBNP levels were
measured. In 94 patients fulfilling criteria for appropriate effort
and sufficient diagnostic certainty, the accuracy of BNP and
NT-proBNP for the prediction of a cardiocirculatory limitation,
as assessed based on clinical and exercise testing data, was
determined.
Results: A cardiocirculatory limitation was identified in 27 (29%)
patients. Median (interquartile range) resting BNP (162 (45–415)
vs. 39 (19–94) vs. 24 (15–46) pg/ml; p <0.001) and NT-proBNP
(506 (129–1167) vs. 77 (35–237) vs. 34 (19–77) pg/ml; p <0.001)
were higher in patients with cardiocirculatory as compared to
those with pulmonary limitation (n = 28) and those without
cardiocirculatory or pulmonary limitation (n = 39). The area under
the receiver operator characteristics curve for BNP and NTproBNP to identify a cardiocirculatory limitation was 0.79 and
0.84 respectively (p = 0.15 for comparison of the curves).
Sensitivity and specificity of the optimal BNP cut-off of 85 pg/ml
were 63% and 84% respectively. Sensitivity and specificity of
the optimal NT-proBNP cut-off of 223 pg/ml were 74% and 85%
respectively. Peak exercise biomarkers were not more accurate
than resting levels.
Conclusions: Among patients referred for cardiopulmonary
exercise testing for evaluation of unexplained exercise
intolerance, BNP and NT-proBNP were similarly useful to identify
those with a cardiocirculatory limitation.
P265

B-type natriuretic peptide and C-terminal-pro-endothelin-1
for the prediction of severely impaired peak oxygen
consumption
T. Reichlin, M. Maeder, A. Christ,T. Breidthardt, M. Potocki,
M. Noveanu,T. Socrates, M. Brutsche, C. Müller (Basel, CH)
Background: The aim of our study was to assess the utility of
B-type natriuretic peptide (BNP) and C-terminal-pro-endothelin-1
(CT-proET-1) to predict a severely impaired peak oxygen
consumption (peak VO2, <14 ml/kg/min) in patients referred
for cardiopulmonary exercise testing.

Methods: Peak VO2, BNP and CT-proET-1 were assessed in
141 consecutive patients referred for cardiopulmonary exercise
testing.
Results: BNP (median (interquartile range) 48 (38–319) vs. 33
(15–86) pg/ml; p = 0.002) and CT-proET-1 (87 (76-95) vs. 60
(52–74) pmol/l; p <0.001) were higher in patients with a peak
VO2 <14 ml/kg/min (n = 30) than in those with a peak VO2
≥14 ml/kg/min (n = 111). CT-pro-ET-1 had a higher area under the
receiver-operator-characteristics curve (AUC) to predict a peak
VO2 <14 ml/kg/min than BNP (0.79 vs. 0.68; p = 0.04). The
optimal BNP cut-off of 37.2 pg/ml had a sensitivity of 80% and a
specificity of 56%. The optimal CT-proET-1 cut-off of 74.4 pmol/l
had a sensitivity of 80% and specificity of 76%. A five-item score
composed of body mass index, diabetes, forced expiratory
volume within the first second, alveolo-arterial oxygen pressure
difference, and BNP had an AUC of 0.88 to predict a peak VO2
<14 ml/kg/min. Adding CT-proET-1 to the score resulted in an
AUC of 0.92.
Conclusions: CT-proET-1 is superior to BNP for the prediction of
a peak VO2 <14 ml/kg/min in patients referred for CPET. A score
incorporating body mass index, diabetes status, spirometry, blood
gases, BNP, and CT-proET-1 improves the prediction of a peak
VO2 <14 ml/kg/min based on single biomarkers.
P266

Natriuretic peptides for the prediction of severly impaired
peak VO2 in patients with lung diseases
T. Reichlin, M. Maeder, M. Brutsche, A. Christ, D. Staub, M. Potocki,
M. Noveanu,T. Breidthardt, N. Schaub, C. Müller (Basel, CH)
Background: B-type natriuretic peptide (BNP) is a predictor
of death in patients with lung disease. We hypothesised that
in patients with lung disease, BNP and N-terminal-pro-B-type
natriuretic peptide (NT-proBNP) could predict a peak VO2
<15 ml/kg/min, which is the proposed cut-off indicating an
increased risk of perioperative complications during lung
resection surgery.
Methods: BNP and NT-proBNP were measured in 85 patients
with a variety of pulmonary pathologies undergoing cardiopulmonary exercise testing and fulfilling criteria for appropriate
effort.
Results: BNP (69 (42–270) vs. 33 (15–65) pg/ml; p = 0.001) and
NT-proBNP (290 (129–1075) vs. 65 (21-129) pg/ml; p <0.001)
were higher in patients with peak VO2 <15 ml/kg/min (n = 27) as
compared to those with peak VO2 (15 ml/kg/min (n = 58)). Apart
from the forced expiratory volume within the first second (FEV1),
body mass index (BMI), diabetes, and the alveolo-arterial oxygen
pressure difference (D(A-a)O2; only in the BNP model), BNP or
NT-proBNP respectively were independent predictors of peak
VO2 <15 ml/kg/min. The areas under the receiver-operatorcharacteristics curve (AUC) for BNP and NT-proBNP to predict
of a peak VO2 <15 ml/kg/min were 0.73 and 0.80 respectively.
A five-item (BNP) or four-item (NT-proBNP) score including BMI,
FEV1, diabetes, D(A-a)O2, and BNP/NT-proBNP had an AUC
of 0.87 and 0.88 respectively for the prediction of peak VO2
<15 ml/kg/min.
Conclusions: In patients with lung disease, BNP or NT-proBNP
are independently associated with low peak VO2. A simple score
based on spirometry, blood gases and BNP or NT-proBNP has a
high accuracy for the prediction of a peak VO2 <15 ml/kg/min.
P267

Prevalence of myocardial viability in elderly patients
without angina pectoris but with ischaemic cardiomyopathy
as determined by 201TI-SPECT and FDG-PET/CT
R. Nkoulou, C. Steiner, G. Vincenti, S. Dewarrat,Y. Seimbille,
G. Ambrosio, O. Ratib, F. Mach,T. Schindler (Genève, CH;
Perugia, I)
Background: To determine the prevalence of viable myocardium
in elderly patients without angina pectoris but with ischemic
cardiomyopathy.
Procedures: In thirty patients aged >70 years and without
chronic angina pectoris but with dyspnea, the combination of
perfusion and metabolic imaging with 201thallium (201TI) singlephoton emission computed tomography (SPECT) and 2-deoxy-2[18F]fluoro-D-glucose (FDG) PET/CT determined viability in
dysfunctional myocardium. 201TI and FDG uptake defects were
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graded visually on a four-point scale: 0 = normal, 1 = mildly
reduced, 2 = moderately reduced, and 3 = severely reduced.
A concordant reduction in 201TI and FDG activity scores was
classified as a blood flow/metabolism match, subsequently
referred to as nonviable myocardium. A reduction in 201TI uptake
more severe than the reduction in glucose metabolic activity
by >1 point was defined as a blood flow/metabolism mismatch,
subsequently referred to as viable myocardium
Results: All patients (mean age 76 ± 5, range: 70–84 yrs)were
in the NYHA functional class II and III and presented a mean
left-ventricular ejection fraction of 38 ± 7%. Thirteen (43%) had
a history of myocardial infarction, and 14 (46%) had undergone
previous PCI or coronary artery bypass surgery. On standard
visual analysis 9 (30%) showed perfusion-metabolic matches
(nonviable myocardium), and 21 (70%) had perfusion metabolic
mismatches (viable myocardium). Both, mismatches and matches
coexisted in 2 patients (6%).201TI -Tracer uptake as index of
myocardial flow was more severely reduced in viable than nonviable myocardium (1.80 ± 0.78 vs. 2.3 ± 0.83, p <0.0001),
while there was a considerable overlap.
Conclusions: Based on the presence of viable dysfunctional
myocardium, 70% of elderly patients with ischemic
cardiomyopathy may be considered for coronary
revascularization. Whether coronary revascularization of viable
myocardium in elderly patients also translates into an
improvement of symptoms and clinical outcome remains to be
investigated.
P268

Tetralogy of Fallot with absent pulmonary valve, total
anomalous pulmonary venous connection and major
systemic to pulmonary collateral artery
P.O. Myers,Y. Aggoun, A. Kalangos, J. Sierra, M. Beghetti,
C.Tissot (Genève, CH)
Introduction: Absent pulmonary valve syndrome is a relatively
rare variant of tetralogy of Fallot (TOF), and has been reported
in 4 patients in association with totally anomalous pulmonary
venous return (TAPVR). Although up to 25% of patients with
TOF/absent pulmonary valve syndrome have systemic-topulmonary collaterals, this is the first time it is reported in
association with TAPVR to our knowledge.
Methods: A 2-year-old boy was referred to our institution for
cyanosis and mild signs and symptoms of heart failure.
Transthoracic echocardiography showed TOF with features
typical of absent pulmonary valve syndrome. There was severe
pulmonary valve stenosis with a peak systolic gradient of 85
mmHg and free pulmonary regurgitation, associated with
aneurysmal dilatation of the branch pulmonary arteries. There

was also a secundum atrial septal defect and anomalous
pulmonary venous connection to a non-obstructed confluent
leading to the right atrium at the junction of superior vena cava.
A tubular structure was visualized between the abdominal aorta
and the inferior vena cava, with continuous systolo-diastolic
accelerated flow. Cardiac MRI confirmed that this structure was
a major aorto-pulmonary collateral artery.
Results: We performed a staged approach, starting with
interventional embolization of the collateral artery followed by
successful surgical transatrial patent foramen ovale enlargement
and redirection of the anomalous pulmonary venous connection
to the left atrium using a pericardial patch, patch closure of the
ventricular septal defect and right ventricular outflow tract
reconstruction with a Labcor® valved conduit.
Conclusions: This rare association of TOF/absent pulmonary
valve, TAPVR and MAPCA and its unique physiology illustrates
the importance of a complete preoperative diagnosis for
successful staged hybrid management.
P269

Rapid analysis of right ventricular volumes and function
using cardiovascular magnetic resonance imaging
S.C. Koestner, M.J.W. Götte, R. Nijveldt, J.G.J. Groothuis,
A.M. Beek, M.B.M. Hofman, A.C. van Rossum
(Bern, CH; Amsterdam, NL)
Introduction: The function of the right ventricle (RV) is an
important prognostic factor in heart disease. Assessment
of RV function using the gold standard disk-area (or Simpson)
technique is time consuming and semi-quantitative evaluation
(e.g. TAPSE) shows unsatisfactory correlation with quantitative
analysis. This study investigates the use of an area-length
technique for rapid assessment of RV volumes and function
using cardiovascular magnetic resonance imaging (CMR).
Methods: 12 healthy volunteers and 25 patients with RV dilation
and/or dysfunction underwent cine CMR on a 1.5T scanner. RV
end-diastolic volume (RVEDV), end-systolic volume (RVESV) and
ejection fraction (RVEF) were calculated using a stack of shortaxis cines as the standard of reference (Simpson). A 4-chamber
view and a perpendicular RV 2-chamber view were acquired
to calculate RV volumes and RVEF using a simple area-length
method (A*A/L) without correction coefficient in both end-diastolic
and end-systolic phases with A the RV area, and L the apex to
base length. This was tested for both a single and a biplane longaxis view. Finally, TAPSE was measured on the 4-chamber view.
Area-length methods and TAPSE were compared to the standard
of reference.
Results: Analysis of the area-length method using long-axis
orientations was faster (~2 min) than the Simpson method
(~20 min). The estimation of RVEF using biplane area-length
method correlated well with short-axis calculation (r2 = 0.72,
p <0.01). There was a trend to slightly overestimate RVEF
(difference 5.5%, p = 0.045). The correlation between RVEF and
single long-axis analysis (4-chamber) or TAPSE was weaker
(r2 = 0.49, p <0.01 and r2 = 0.37, p <0.01, respectively). There
was a good correlation between the two orientations in RVEDV
measurements (r2 = 0.78, p <0.01) and in ESV measurements
(r2 = 0.82, p <0.01) using the biplane method. There was no
significant volume differences between the two methods (EDV:
mean (area-length) = 196.5 ± 92.4 mL, mean (Simpson) = 208.4
± 78.7 mL, p = 0.55; ESV: mean (area-length) = 104.2 ± 70 mL,
mean (Simpson) = 119.0 ± 58.4 mL, p = 0.33).
Conclusions: Measurements of RV volumes and RVEF using
biplane area-length method correlate well with the gold standard
of contiguous short-axis measurements, despite the particular
geometry of the RV. As analysis time is significantly shorter, this
method can be used as a rapid, quantitative screening tool.
P270

Cardiac synchrony and function with chronic single-site
left versus right ventricular epicardial pacing in paediatric
patients after patch closure of ventricular septal defects
M.Tomaske, O.A. Breithardt, U. Bauersfeld (Zürich, CH;
Coburg, D)
Purpose: Numerous anatomical pathologies or post-surgical
injuries of the conduction system may cause ventricular
dyssynchrony in paediatric patients. We evaluated the impact
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of chronic single-site left (LVP) versus right ventricular pacing
(RVP) on ventricular synchrony and function in patients with
patch closure of a ventricular septal defect (VSD).
Patients and methods: A total of 14 paediatric patients with
patch closure of a large perimembraneous VSD (≥5 mm) were
enrolled. Surgical complete heart block was the indication for
single-site epicardial left ventricular free wall pacing (LVP, n = 10,
pacing duration: 5.0 ± 3.9 years) or right ventricular apex pacing
(RVP, n = 5, pacing duration: 6.2 ± 2.5 years). Patients with less
than 99% ventricular pacing, and less than 1 year of pacing were
excluded. Conventional echocardiographic parameters, colour
Doppler M-mode and myocardial circumferential 2D strain
analysis were obtained. To define the severity of LV dyssynchrony,
LV-mechanical delay was measured as a 12 segment LV model
including the mitral valve and papillary muscle level. Data are
given as mean ± SD.

Results: Paced QRS duration was far above normal levels but
did not differ between groups (LVP: 167 ± 28 ms; RVP: 173 ± 14
ms). Interventricular mechanical delay (LVP: 17 ± 15; RVP: 50 ±
32 ms), septal-to-lateral wall motion delay (LVP: 39 ± 24, RVP:
73 ± 26 ms) and LV-mechanical delay (LVP: 45 ± 12, RVP: 75 ±
24 ms) was preserved for LVP but not RVP. Early systolic bulging
of the VSD patch towards the right ventricle led to a prolonged
septal-to-posterior wall motion delay for both, LVP (142 ± 99 ms)
and RVP (313 ± 29 ms). Global systolic function determined by
LV ejection fraction was normal for LVP but not RVP
(LVP: 56 ± 9%, RVP: 49 ± 5%).
Conclusions: Conventional and 2D strain echocardiographic
measurements indicate preserved LV synchrony and function in
paediatric patients after VSD patch closure with LVP but not
RVP. However, large VSD patches are acting like a functional
aneurysm with paradoxical motion on echocardiography in both
groups.
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Myotonic dystrophy, a potential killer
R. Brenner, L. Jörg, P. Ammann, H. Rickli (St.Gallen, CH)
A 19 year old man suffered a cardiac arrest during a promenade
with his friends. Ventricular fibrillation was recorded and cardiac
resuscitation was started immediately. After 3 defibrillations, sinus
rhythm could be achieved. The ECG recording demonstrated
atrial flutter with changing conduction and episodes of atrial
fibrillation. After cardiac stabilization the Patient was extubated
3 days later. Further anamnesis uncovered that the father as well
as a cousin of the patient suffered from myotonic dystrophy (MD).
The cousin died with 19 years following a cardiac arrest. ECG
monitoring showed intercurrent III° AV- Block as well as several
asymptomatic episodes of ventricular tachycardias. After the
survived cardiac arrest, a double chamber internal cardioverter
defibrillator (ICD) was implanted. Neuromuscular testing and
genetic analyses confirmed the diagnosis of a myotonic
dystrophy. Myotonic dystrophy (MD) is a chronic, slowly
progressing, autosomal dominant inherited multisystemic disease.
There are two types of MD: First, MD type I (MD I), also referred
as myotonia Curschmann- Steinert. MD manifests at any age
from birth to old age. The clinical presentation is characterized
by wasting of the muscles with delayed relaxation, cataracts,
endocrine changes, hypersomnia with daytime sleepiness
developmental delays and cognitive impairment. MD I and II
are associated with both cardiac conduction disturbances and
structural heart abnormalities. In MD II, cardiac involvement
is usually less severe than in MD I. Electrocardiographic
abnormalities are common in patients with MD and include
conduction abnormalities or atrial fibrillation. The conduction
abnormalities are the most frequent electrocardiographic
manifestations, indicating that the His- Purkinje system is involved
in the disease process. This case illustrates that potentially lethal
arrhythmias inducing sudden cardiac death may occur in
MD patients even in the absence of neurologic symptoms
characterizing the systemic illness. Given the unpredictable
course of the cardiac disturbances related to MD, a prophylactic
pacemaker or even an ICD implantation is probably warranted
even in asymptomatic patients with ECG abnormalities such as
atrioventricular conduction disease to prevent sudden death.

(figure). Fluorescent in situ hybridization (FISH) for microdeletion
22q11 was positive. The girl was first stabilized and underwent
2 days later successful complete surgical repair with
reconstruction of the aortic arch, VSD-closure and reimplantation
of the right subclavian artery into the aortic arch.
Discussion: Origin of the subclavian artery from the pulmonary
artery is a rare anomaly of the aortic arch. It is defined as a loss of
continuity between the subclavian artery and the aorta, with
a persistent connection to the homolateral pulmonary artery
through a patent ductus arteriosus. It is mostly associated with
intracardiac or aortic arch anomalies. Embryologically, isolation
of the subclavian artery always occurs on the contralateral side
of the aortic arch. The right subclavian artery is four times less
frequently involved than the left subclavian artery. This lesion is
usually asymptomatic and mainly recognized during evaluation
of CHD. Patients may present with diminished pulses and blood
pressure or lower oxygen saturation in the involved arm;
pulmonary steal or subclavian steal syndrome can occur. The
incidence of microdeletion 22q11 in patients with interrupted aortic
arch is 50-60%. In patients with an anomaly of the subclavian
artery (aberrant origin from descending aorta, isolation, distal
ductal origin from the pulmonary artery and cervical origin) the
incidence of microdeletion 22q11 may rise up to 81%.
Conclusion: Careful echocardiographic evaluation of the aortic
arch with all its branches should be made in every patient with an
aortic arch anomaly. In selected complex cases, in which
additional vascular lesions could not be better defined, MR
angiography represents an essential preoperative examination.

P272

Isolation of the right subclavian artery in a patient
with interrupted aortic arch
A. Oxenius, H.P. Kuen, C. Balmer, R. Prêtre, E. Valsangiacomo
Buechel (Zürich, Luzern, CH)
Case report: A 15 days old newborn girl presented with
cardiovascular shock. Upon clinical suspicion of congenital heart
disease (CHD), medical treatment with prostaglandin and
dobutamin was initiated. Echocardiography showed a left sided
interrupted aortic arch Typ B and a large ventricular septal defect
(VSD). Magnetic resonance imaging (MRI) was requested for
preoperative exact anatomical delineation of the interrupted aortic
arch and of its branches. In addition, MRI depicted an isolated
right subclavian artery originating from the right pulmonary artery
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Utilité de l’IRM cardiaque chez un patient avec dyspnée
d’effort, douleurs rétrosternales atypiques, histoire familiale
de mort subite et hypertrophie ventriculaire gauche sévère
J. Sztajzel, I. Bennani, J. Vallée, D. Didier (Genève, CH)
Nous présentons le cas d’un homme de 51 ans, de race noire,
se plaignant depuis plusieurs semaines d’une dyspnée d’effort
associée à des douleurs thoraciques atypiques. Dans son
anamnèse familiale on pouvait relever un décès d’origine
cardiaque chez une sœur âgée de 27 ans. A l’examen physique il
n’avait pas de signes d’insufffisance cardiaque. L’ECG montrait un
rythme sinusal régulier, sans signes d’hypertrophie ventriculaire
gauche et l’écho cardiaque révélait une hypertrophie
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concentrique ventriculaire gauche importante avec fraction
déjection à 40%, sans obstruction hémodynamique, il existait
des signes pour une dysfonction diastolique et une hypertension
pulmonaire discrète. Finalement on pouvait noter encore une
bicuspidie aortique sans gradient significatif. Vu l’absence
d’hypertension artérielle et de gradient transvalvulaire aortique
significatif, les diagnostics suivants ont été évoqués:
cardiomyopathie hypertrophique familiale sans obstruction,
cardiomyopathie d’origine africaine, et amyloïdose cardiaque.
Une IRM cardiaque a été pratiquée. Celle-ci confirmait une
hypertrophie ventriculaire gauche concentrique avec une
épaisseur myocardique en diastole de 19 mm et une fraction
d’ejection discrètement abaissée (42%). Après injection de
Gadolinium, les séquences de rehaussement tardif montraient un
aspect très évocateur d’amyloïdose cardiaque avec difficulté de
régler le temps d’inversion, inversion du signal du sang circulant
et infiltration diffuse par un hypersignal hétérogène du myocarde
ventriculaire gauche ainsi que de la paroi des oreillettes et du
septum interauriculaire. Le patient a subi par la suite une biopsie
hépatique confirmant une amyloïdose sévère. Le cas de ce
patient illustre l’utilité de l’IRM cardiaque dans des situations où
l’écho cardiaque ne peut donner une étiologie claire de l’atteinte
myocardique.
P274

Transient left-ventricular apical ballooning – A new
differential diagnosis of the “Peripartum Cardiomyopathy”?
C. Schmied, B. Urscheler, L. Joerg, H. Rickli, G. Drack
(St. Gallen, CH)
A young woman with elective caesarean delivery at 37 + 5 weeks
of gestation was sent to an emergency ward 6 days after with
peripheral edema, severe dyspnea and clinical and radiological
stigmata of heart failure. ECG was normal but echocardiography
showed reduced left ventricular function (EF 25%, global

hypokinesia, hyper-contractile basis). Beside elevated liver
enzymes and a brain natriuretic protein of 2341U/l, blood tests
were normal. She was treated with i.v.-diuretics and recovered
rapidly during 5–7 days, when she could leave the hospital
without any discomfort. Before discharge a cardiac MR was
performed. Surprisingly it showed normal findings with a normal
wall-motion pattern (LVEF 56%). Up to now, this stable course
happens without any medication which she suspended after
discharge. Even though rapid recovery of LV-function does not
exclude a peripartum-cardiomyopathy (PPC) the
echocardiographic findings and the fact that pregnancy and
delivery represent a physical and psychological stress guided us
to the differential-diagnosis of stress induced LV-cardiomyopathy
(Takotsubo). It is highly interesting and should be examined in
future studies if the hormonal changes during pregnancy and
delivery represent a likewise risk profile as does a
postmenopausal status, which is seen as an established risk
factor so far. So, that entity could feature an important differential
diagnosis of the PPC, which has prognostic implications:
Whereas an episode of PPC mostly implicates a dissuasion of
further pregnancies, the appearance of stress induced LV
cardiomyopathy probably implies a minimal risk of recurrent
events.
P275

Mediainsult durch Spätthrombose an einem Amplatzer
ASD Occluder zwei Jahre nach Implantation
K. Weber, F. Hamann, D. Moormann (Kreuzlingen, CH)
Einleitung: Bei Patienten mit perkutanem Verschluss eines PFO
oder ASD mit einem Amplatzer Occluder wird für drei Monate
die Doppelkombination aus Aspirin und Plavix und danach für
mindestens ein halbes Jahr Aspirin allein verordnet. Danach
geht man davon aus, dass es zu einer weitgehenden
Endotheliasisierung gekommen ist und kein erhöhtes
thromboembolisches Risiko mehr besteht. Bei unserem
Patienten kam es eineinhalb Jahre nach der transösophagealen
Echokardiographie (TEE) Kontrolle mit Dokumentation eines
guten Interventionserfolgs ohne Thrombennachweis zu einem
grossen Mediainsult und Nachweis eines Thrombus am ASDOccluder.
Kasuistik: Dem im April 2006 33-jährigen Patienten war wegen
eines kongenitalen AV-Blocks III° 1983 ein Schrittmacher
implantiert worden, der 2002 erneuert werden musste. Seit 1996
war es zu rezidivierenden cerebrovaskulären Insulten im Sinne
von transienten ischämischen Attacken gekommen, weshalb bei
einem bekannten kleinen ASD vom Secundum Typ die Indikation
zum perkutanen Verschluss bei Verdacht auf kryptogene Insulte
gestellt wurde. Im Mai 2005 erfolgte dann der Verschluss mit
einem 9 mm Amplatzer ASD-Occluder. Nach 6 Monaten erfolgte
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die TEE Kontrolle mit Dokumentation eines kompletten
Verschlusses des ASD und dem Ausschluss von dem Device
adhärenten Thromben. Wegen depressiven Stimmungs.
schwankungen bekam der Patient in der Folge Deanxit. Im April
2008 erlitt er dann einen grossen Mediainsult mit Hemiparese
links und Sprachstörung. Er wurde notfallmässig im Zeitfenster
lysiert. In der TEE Kontrolle 3 Tage nach dem Ereignis fanden
sich noch Thromben am linksatrialen Anteil des ASD
Occluders. Wegen diese Befundes wurde der Patient dann
oral antikoaguliert.
Diskussion: Trotz Ausschluss von Thromben nach einem halben
Jahr mittels TEE kann es in seltenen Fällen zu einer
Spätthrombose kommen.
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Qu’est devenue cette masse mobile dans le ventricule
gauche?
J. Peyrou, R. Lerch, H. Müller (Genève, CH)
M. K, 59 ans est connu pour infarctus antérieur il y a 7 mois
compliqué 4 mois après, par une occlusion du stent de l’IVA
traitée par angioplastie avec mise en place d’un stent actif sur
l’IVA et la première diagonale avec fraction d’éjection à 35% et
large akinésie antéroseptale et apicale. Le patient était sous
aspirine, clopidogrel, bêtabloquants, statine et IEC. Il présente
depuis quelques jours une dyspnée d’effort aggravative puis de
repos, accompagnée de douleurs rétrosternales irradiant
dans le bras gauche qui motive son hospitalisation. L’épisode
actuel de dyspnée est en rapport avec une décompensation
cardiaque gauche liée à une mauvaise compliance thérapeutique,
qui se corrige rapidement sous diurétiques. On ne retrouve aucun
argument pour un épisode ischémique aigu (coronaires
perméables à la coronarographie). Devant une augmentation des
D-dimères, une embolie pulmonaire est écartée par un
angioscanner thoracique, qui met en évidence une masse au
niveau de l’apex du ventricule gauche. L’échographie
transthoracique confirme la présence d’une volumineuse masse
(2x2 cm) hyperéchogène lisse arrondie très mobile, pédiculée en
regard de l’apex. La fraction d’éjection est sévèrement diminuée
à 25–30%. Au vu de la très importante mobilité de cette masse
toujours présente après 24 heures d’héparine IV, l’indication
d’exérèse est retenue. Un ultime contrôle par échographie
transoesophagienne réalisé en salle juste avant l’intervention ne
retrouve plus la masse dans le ventricule gauche. Il existe une
image en double contour au niveau de l’apex correspondant
probablement à un thrombus mural résiduel. L’intervention n’est
pas réalisée. Le patient n’a pas présenté de signe clinique ou
scannographique d’embolisation, ni neurologique, ni périphérique
(abdomen, membres inférieurs). Le patient est sorti sous
anticoagulation efficace par Sintrom. Les auteurs rapportent un
cas de masse pédiculée fortement mobile en regard d’un apex
akinétique, découverte fortuitement chez un patient aux
antécédents d’infarctus du myocarde avec importante séquelle
apicale. Dans ce contexte, il s’agissait d’un thrombus. Ce cas,
permet de discuter l’indication à une exérèse chirurgicale devant
la suspicion d’un thrombus mobile intraventriculaire. Il existe peu
de données dans la littérature. L’indication à une anticoagulation
est en tout cas indiscutable. Quelle doit être la surveillance et la
prise en charge des thrombus ventriculaires mobiles?
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Symptomatic left atrial thrombus: anticoagulation,
thrombolysis or surgery?
A.Testuz, S. Ciaroni (Meyrin, CH)
Introduction: Ischemic stroke of cardioembolic origin is one of
the main complications of atrial fibrillation (AF). Transthoracic
(TTE) and transesophageal (TEE) echocardiography play a
crucial role in the initial evaluation, and in the detection of an
atrial thrombus and its subsequent management.
Case report: A 60 year old woman with no medical follow-up
but formerly treated for arterial hypertension seeks medical care
because of progressive dyspnea during the last 10 days. On
admission her pulse is irregular at 160 beats per minute, her
blood pressure is 90/65 mm Hg and she exhibits signs of acute
global heart failure. The electrocardiogram shows AF, which is of
unknown duration. TTE shows normal sized left ventricle with
severly diminished ejection fraction (20–30%), dilated left atrium,

moderate aortic stenosis and mild to moderate aortic
regurgitation. Anticoagulation is initiated, and on the second
day of her stay she presents a sudden left upper limb paresis.
A cerebral CT-scan rules out intracranial hemorrage, and TEE
shows a large thrombus in the left atrial appendage which
extends into the atrium (see figure).
Discussion: There are currently no clear recommendations
regarding managment of left atrial thrombi. Alternatives
mentionned in the litterature are anticoagulation (minimum
3 weeks), thrombolysis or surgical removal. The choice between
these three strategies depends on the clinical context (acute
stroke or not) and on the echocardiographic characteristics of the
thrombus. Anticoagulation will be chosen in case of a sessile and
asymptomatic thrombus, while thrombolysis or surgery will be
preferred in presence of a floating or pediculated symptomatic
thrombus. Nevertheless an organised (heterogenous, calcified
and sessile) thrombus can also split up during anticoagulation
or thrombolysis, and the pedicle of a floating thrombus is likely to
dissolve, which would release the thrombus from the left atrium.
The last consideration will certainly encourage to choose surgical
removal, as we did for our patient who also presented with a
significant aortic valvulopathy necessitating remplacement. It is
however impossible to say if anticoagulation favored embolisation
in this particular case. Finally, although TTE is performant and
easily feasible in the initial managment of AF, our case illustrates
its limits in the detection of thrombi in the left atrium or atrial
appendage, this is why TEE is the recommended diagnostic tool
in this situation.
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Discordance entre ergométrie et stress pharmacologique
sous dobutamine dans le contexte d’une sténose aortique
modérée: utilité de l’échocardiographie d’effort physique
H. Müller, F. Ricou, S. Zaza, R. Lerch (Genève, CH)
Un patient hypertendu de 76 ans, connu pour une sténose
aortique modérée sur bicuspidie depuis de nombreuses années,
se plaint récemment d’oppressions rétrosternales à l’effort. Une
nouvelle échocardiographie transthoracique montre une stabilité
de la sténose aortique (surface calculée à 1.2 cm2, gradient
moyen 20 mm Hg). Une ergométrie s’avère cliniquement et
électriquement positive pour une ischémie dès 80% de la FC
maximale prédite associée à une chute tensionnelle. Par la suite
une IRM de stress sous Dobutamine ne montre pas d’anomalies
de la contractilité myocardique sous stress pharmacologique. En
raison d’une persistance de la symptomatologie du patient une
nouvelle ergométrie est effectuée confirmant les données du
premier test d’effort, notamment la chute tensionnelle à l’effort.
La coronarographie montre une maladie coronarienne
relativement peu sévère avec une sténose de l’IVA moyenne
jugée non significative (<50%), une lésion intermédiaire de
50–70% de l’artère circonflexe moyenne, et deux lésions
significatives mais dans des territoires limités (une lésion de
70–90% d’une petite branche marginale et une lésion de 70–90%
de l’artère coronaire droite distale). Dans ce contexte le patient
est adressé pour une échocardiographie d’effort physique. Les
images de repos montrent une fraction d’éjection globale normale
et des signes indirects en faveur d’une élévation des pressions de
remplissage du ventricule gauche. Au début de l’effort on observe
un recrutement de tous les territoires mais ensuite on assiste à
une rapide détérioration de la cinétique segmentaire. On observe
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une akinésie étendue de la région apicale et une hypokinésie
inférieure et latérale associée à une dilatation ventriculaire
gauche. Le patient se plaint de douleurs thoraciques et
l’électrocardiogramme montre des sous-décalages descendant
>2 mm de V4-V6. Au niveau hémodynamique on reproduit la
chute tensionnelle à l’effort. Les images échographiques
suggérant une atteinte pluritronculaire sont en discordance avec
la sévérité des lésions coronariennes documentées et l’IRM de
stress sous Dobutamine. L’association d’une sténose aortique
modérée à une maladie coronarienne de signification limite est
à considérer comme origine de la chute tensionnelle à l’effort
par le biais d’une dysfonction ventriculaire gauche qui a pu être
documentée par l’échographie d’effort. Sur le plan thérapeutique
un remplacement valvulaire aortique associé à une
revascularisation myocardique est proposée.
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Pseudopacemaker syndrome in a young woman
with first degree AV block
N. Rouiller, P. Carroz, C. Sierro, N.Yarol, P. Hildbrand, G. Girod
(Sion, CH)
Background: Atrioventricular (AV) block can be defined as a
delay or interruption in the transmission of an impulse from the
atria to the ventricles due to an anatomical or functional
impairment in the conduction system. Atrioventricular impulse
transmission is delayed in first degree AV block, resulting in a PR
interval longer than 200 msec (>210 msec at slow heart rates).
On occasion, the PR interval may be prolonged in the absence of
apparent heart disease It can be observed in healthy athletes and
children and is usually asymptomatic. Nevertheless, if the PR
interval is too long, it can became clinically relevant, mimicking a
Pacemaker Syndrome. This is a well known complication after
single ventricular lead implantation (10–15%), due to loss of AV
synchronization. Ventricular pacing has been noted to sacrifice
the atrial contribution to ventricular output; in some instances,
atrial contraction occurs against closed atrioventricular (AV)
valves, producing reverse blood flow and nonphysiologic pressure
waves. Commonly related symptoms are palpitations, chest
fullness, dyspnoea on exertion, hypotension or near syncope.
We reported the case of a young woman with symptomatic long
PR interval.
Case report: a 40 years old female consulted emergency for
nausea, vomiting and syncope. She noticed dizziness and several
episodes of syncope during childhood. She mentioned also
palpitations and dyspnoea on exertion since a few years. Physical
examination revealed only neck vein distension without sign of
heart failure. ECG showed first degree AV block with a PR interval
measured at 480 msec. Echocardiography, coronarography and
cardiac MRI were normal. Auto-immune, endocrinologic ,
metabolic and serological investigations were equally normal.
Exercise test showed constant PR interval. Atrial stimulation
revealed a Wenckebach point on 130 bpm and a 2:1 block point
at 150 bpm. After 1 mg atropine, Wenckebach block appeared
later at 160 bpm and 2:1 block at 180 bpm.
Discussion: Our patient showed a pseudopacemaker syndrome
in the setting of a long first degree AV block. Electrophysiological
observations suggested a block on the AV node site, probably
congenital.
Conclusion: Pseudopacemaker syndrome is rare clinical
observation. It is a class IIa recommendation for a pacemaker.
Our patient wished to think twice about a pacemaker
implantation.
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Severe form of arrhythmogenic right ventricular
cardiomyopathy
P.C. Burger, M. Rotter (Bern, CH)
A 35-year-old man with no relevant precedent medical history
and no family history of sudden cardiac deaths, presented to our
hospital due to persistent palpitations following a syncope with
loss of consciousness for about ten seconds. The ECG at
admission showed a broad complex tachycardia with left bundle
branch block morphology and superior leftward axis at a
frequency of 223 beats per minute that was not responsive to
medical interventions and needed to be terminated electrically.
After cardioversion the ECG showed an AV-block I°, a broad
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QRS-complex predominantly in V1 to V3 with atypical right bundle
branch block morphology (epsilon wave), a delayed upstroke of
the S-wave in all precordial leads and T-wave inversion in lead
V1 to V5. The ECG gated 1,5 T cine cardiac magnetic resonance
images (Panel A) showed a right ventricle (RV) that was distinctly
enlarged with a very prominent moderator band and severely
reduced ejection fraction of less than 20%, due to diffuse
hypokinesia. In addition, localized aneurysms were found in the
lateral free wall and the right ventricular outflow tract. Black-blood
T1-weighted spin echo images revealed a high signal in the
lateral wall of the right ventricle that could be suppressed by fat
saturation, indicating right ventricular intramyocardial fat
infiltration. Of particular interest is the involvement of the left
ventricle (LV) that also showed a markedly reduced ejection
fraction of 38%. There is localized myocardial thinning of the
lateral wall (Panel A, arrow) with pronounced trabeculation and
akinesia. Delayed Gadolinium enhanced images revealed
partially transmural, partially subepicardial hyperenhancement in
this region (Panel B, short axis view) indicating myocardial
fibrosis. Late gadolinium enhancement was also observed in the
posterior wall of the right ventricle (Panel B, RV). This patient
fulfills several major criteria of ARVC and in addition has
considerable involvement also of the left ventricle.
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Ventricular rupture with aneurysm formation: a rare
complication after atrio-ventricular septal defect repair
T. Boulos Ksontini, N. Sekarski, S. Di Bernardo, M. Hurni,
L.K. von Segesser, M.-A. Bernath, E.J. Meijboom (Lausanne, CH)
Introduction: Surgical repair is the treatment of choice for
complete atrio-ventricular septal defect (AVSD) and left atrioventricular valve (LAVV) insufficiency is a frequent post-operative
complication. We report on a 6 months old child who presented
with a peroperative ventricular rupture after AVSD repair with
secondary LAVV-plication.
Case report: A patient with Down syndrome was diagnosed with
a complete AVSD. The patient remained asymptomatic and
required no medical treatment. At 5 months of age a cardiac
catheterization confirmed the hemodynamically significant left to
right shunt in the presence of a reactive pulmonary hypertension.
Surgical correction was performed at 6 months of age. During
extracorporeal circulation (ECC) the ventricular and atrial
component of the septal defect were both closed with a patch
and the common AVV valve was repaired. A residual significant
LAVV insufficiency was immediately plicated under ECC.
Transoesophageal echocardiography revealed the presence of an
intramural liquid collection in the posterior wall of the left ventricle
with severe left ventricular dysfunction preventing to wean off
ECC. Extracorporeal membrane oxygenation (ECMO) was
maintained for 4 days with progressive improvement of left
ventricular function. Postoperative echocardiograms showed the
development of a ventricular wall aneurysm secondary to per
operative ventricular rupture. The aneurysm initially increased in
size due to a persistent communicating sinus between the
aneurysm and the left ventricular cavity. Anti-platelet medication
was introduced to prevent embolization of an eventual thrombi,
but was stopped after a few weeks to favor spontaneous intraaneurismal thrombus formation and reorganization of the scarred
area. The patient returned home after a 4 weeks hospitalization
and remained clinically asymptomatic. Regular transthoracic
echocardiograms and 10 weeks after interruption of anti-platelet
therapy the echocardiogram showed complete thrombosis of the
ventricular aneurysm and a normal left ventricular function.
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Significant left AV valve insufficiency persists with no actual
clinical repercussion.
Conclusion: Intra-myocardial aneurysm forming after complete
AVSD repair with secondary left AV-valve plasty is a rare
complication and should probably be left untouched to allow
spontaneous thrombus formation and secondary reorganization.
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Dyspnée et chute tensionnelle à l’effort:
utilité de l’échocardiographie d’effort physique
H. Müller, J.-J. Hamel, P.F. Keller, R. Lerch (Genève, CH)
Un patient hypertendu, diabétique et coronarien de 67 ans
aux ATCD d’un quadruple pontage aorto-coronarien subit une
ergométrie qui s’avère cliniquement et électriquement négative
pour une ischémie mais doit être interrompue précocement en
raison d’une chute tensionnelle à l’effort. Le patient nous est
adressé pour une échocardiographie d’effort physique. Les
images de repos ne montrent pas d’anomalies significatives en
dehors des indices combinés (E/E’) en faveur d’une élévation
des pressions de remplissage ventriculaire gauche. L’effort doit
également être interrompu précocement en raison d’une chute
tensionnelle significative à l’effort associé à une dyspnée
importante. Sur le plan échographique absence d’arguments
pour une ischémie, insuffisance mitrale nouvelle ou obstruction
dynamique. Par contre on constate une hypertension pulmonaire
sévère avec une PAP systolique estimé entre 70 et 75 mm Hg.
A noter une nette aggravation des paramètres de la fonction
diastolique avec apparition d’un profil transmitral de type
pseudonormal voir restrictif et une augmentation du rapport E/E’
de 23 au repos à 43 pendant l’effort. Le bilan pneumologique
ne retient pas d’arguments pour une composante pré-capillaire
de l’hypertension pulmonaire. Le bilan biologique et l’aspect
échographique ne montrent pas d’arguments pour une
cardiomyopathie de type infiltrative. Le bilan est complété par un
cathétérisme cardiaque qui ne montre pas d’arguments pour une
physiologie restrictive ou constrictive, pas d’hypertension
pulmonaire au repos mais une élévation de la pression aortique
(200/95) et de la pression télédiastolique ventriculaire gauche
à 22mmHg. En raison d’une insuffisance rénale une
coronarographie n’est pas effectuée mais une scintigraphie
myocardique au thallium (Dipyridamole) ne montre pas
d’ischémie ou de nécrose. Le diagnostic retenu est donc celui
d’une hypertension pulmonaire sévère à l’effort dont l’origine est
à considérer comme post-capillaire dans le cadre d’une
dysfonction diastolique mise en évidence à l’échographie d’effort.
L’étiologie de la dysfonction diastolique n’est pas totalement
élucidée mais le diagnostic différentiel comporte entre autre une
hypertension artérielle insuffisamment contrôlée. Ce cas illustre
qu’une chute de tension au test d’effort est également possible en
absence de maladie coronarienne avancée ou de sténose
aortique en présence d’une hypertension pulmonaire postcapillaire.
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function, normal LV-function without relevant valvular dysfunction
but after contrast a minor atrial right to left shunt. During right
heart cath (Tab.) in supine position the patient was orthopnoic
and globally respiratory insufficient. The results of right heart cath
were consistent with right heart failure and severe active
pulmonary hypertension. Pulmonary embolism was ruled out by
ventilation-perfusion scanning.The differential diagnosis therefore
was cor pulmonale due to post-Polio-hypoventilation and hypoxic
vasoconstriction induced pulmonary arterial hypertension and
subsequent foramen ovale opening. An Eisenmenger reaction
also had to be considered. Overall, this diagnosis does not seem
to be likely because visually there was no evidence of a relevant
shunt problem. Unfortunately oxygen saturation measurements to
further evaluate the question of shunts were misleading because
of the pulmonary problem. Regarding therapy reducing vascular
resistance is the goal at this stage: Bosentan und O2-therapy
were started. Nighttime noninvasive ventilation and
anticoagulation have to be considered. The patient feels much
better during daily life activities after installation of this therapy,
even though the walking distance and Borg scale during the
6-minutes walking test remained unchanged.

P284

A rare cause of cardioembolic stroke: a late metastasis
of squamous cell carcinoma of the cervix involving
the left heart and the pulmonary vein and artery
L. Sanna, M. Varini, P. Melchiorre, M. Pons, G. Moschovitis
(Lugano, CH)
Background: Worldwide squamous cell cancer of the cervix is
the third most common cancer diagnosed. In the literature are
described different metastatic localizations, mostly in the lungs,
bone and liver. We report a case of a patient who developed left
heart metastasis (Meta) 12 years after the first presentation of the
primary tumor.
Case description: In 2006 a 67 year old woman was referred to
our attention for transesophageal echocardiography to exclude
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Poliomyelitis and the heart
H. Abbühl, J. Bremerich, P. Buser, W. Strobel, M.J. Zellweger
(Basel, CH)
A 64 yrs old female pt suffering from shortness of breath (SOB)
NYHA III and an elevated cardiovascular risk profile was referred
for myocardial perfusion SPECT (MPS). She had a history of
poliomyelitis in childhood resulting in skeletal deformities (figure:
chest X-ray showing right sided paralysed diaphragm and hints
for kyphoscoliosis). Physical capacity during MPS demonstrated
severely reduced performance because of SOB (75 Watt, 48%)
but neither scar nor ischemia. However, there was evidence of
right ventricular hypertrophy. A pulmonary work-up showed
restriction without obstruction and hypoxemia at rest. An
echocardiography with limited quality due to left shifted and
rotated heart revealed RV-dilatation, signs of pulmonary
hypertension (estimated PAP 70 mm Hg) and normal LV-function.
After contrast injection, no relevant shunt problem was evident. To
further evaluate a possible shunt problem TEE was planned. After
intravenous midazolam before TEE the patient developed severe
respiratory insufficiency with need for assisted ventilation.
Therefore, the patient underwent a cardiac MRI (CMR) that
revealed an excentric hypertrophied RV with severely reduced

Figure 1
Transeosophageal echocardiography. The mass (Mass) in the
left atrium (LA) is coming from the right superior pulmonary vein
(RSPV) and is present in the pulmonary artery (PA). Right atrium
= RA, Superior cava vein = SVC.
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ventricular escape rhythm at 28 bpm. Clinical and
elctrocardiographic follow-up was favourable after administration
of intravenous Ceftriaxone 2g/bid during 21 days, followed by
7 days of oral tetracycline. We noted regressive AV conduction
defect, with a 2:1 block and finally only a first degree residual
AV block (PR: 215 msec).
Conclusion: we focused on electrocardiographical evolution
during antibiotic therapy, as well as on microbiological and
diagnostic aspects. Lyme disease is a rare cause of electrical
AV conduction disturbances but it is treatable and potentially
reversible.
P286

Figure 2
Cardio CT scan showing the exact anatomy of the neoplastic
Mass.
cardioembolic source. She was hospitalized because of ischemic
stroke with severe disartria and light motoric facio-brachial
hemiparesis (cerebral MR). In 1994 she was diagnosed to have
squamous cell carcinoma of the uterine cervix and underwent
extended hysterectomy followed by chemotherapy (Cisplatin) and
radiotherapy (54 Gy). In 2003 she underwent surgical resection
of an isolated cerebral Meta: the histology was squamous
cell carcinoma compatible with that of the primary tumor.
We performed the transesophageal echocardiography, which
revealed a mass in the left atrium originating from the superior
pulmonary vein on the right and we suspected an invasion of
the pulmonary artery (figure 1). The 64 CT scan confirmed the
presence of neoplastic tissue in the left atrium and in the upper
pulmonary vein and pulmonary artery on the right (figure 2). After
minitoracotomy the histology was finally confirmed: a late Meta
of the cervical cancer diagnosed 12 years ago involving the left
atrium and the major pulmonary vessels. The patient refused any
kind of palliative surgical approach in order to resect the mass
responsible for the cardioembolic cerebral events and was put
under oral anticoagulation and palliative chemiotherapy. The
follow-up was characterized by slow progression of the cerebral
Metas but no vascular or cardiac sequelae. The patient died
21 months after the first cardioembolic stroke.
Conclusion: In this case we describe the clinical course with
emphasis on diagnostic work-up and imaging. As far as we know
this is the first case of cardioembolic stroke from a squamous cell
metastasis involving the left heart and the pulmonary vessels.
The literature and the management are reviewed.
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A young man with symtomatic bradycardia
G. Girod, M. Pasquier, C. Sierro (Sion, CH)
Background: Lyme disease is the most common tick-borne
disease in Europe and in the United States. In comparison to
dermatoligical, neurological and rheumatological manifestations,
heart disease is quite rare. Atrioventricular heart block is
nevertheless the most frequent cardiological manifestation. We
hereby report the case of a patient with high degree heart block
due to Lyme disease.
Case report: a 53 years old man without relevant medical history
was hospitalized for rapid progressive dyspnoea and dizziness
since several days. Six weeks before, he noticed a new
coetaneous lesion on his right leg, evocating an erythema
migrans. Several days later, he developed muscular pain.
Laboratory analysis revealed, mild increase in white blood cells
count (12.7 G/L) and C reactive protein (19.7 mg/L). Iterative
serologic analysis showed a new infection with Borrelia
burgdorferi. The first EGC showed a complete AV block with

Intramurale linksatriale Einblutung als Ursache für eine
schwere Mitralklappeninsuffizienz
K. Weber, C. Starck, F. Widmer, D. Gunzenhauser
(Kreuzlingen, Münsterlingen, CH)
Einführung: Beim atrialen intramuralen Hämatom handelt es
sich um ein sehr selten beshriebenes Krankheitsbild. es gibt
Berichte über ein spontanes Ereignis, als Komplikation einer
Amyloidose, eines Hämangioms der Vorhofwand, sowie als
Komplikation invasiver ärztlicher Massnahmen (koronarer
Bypass-OP, Mitralklappenvalvuloplastie mit MAZE-Prozedure,
Katheterablation einer atrialen Tachykardie). Wir berichten über
ein linksatriales intramurales Hämatom mit in der Folge schwerer
Mitralklappeninsuffizienz und letalem Ausgang nach
Thrombolyse-Therapie bei akutem Myokardinfarkt.
Kasuistik: Ein 70-jähriger Mann stellte sich mich akuter Dyspnoe
und Oberbauchschmerzen in der Notaufnahme vor. Eine
Vormedikation bestand bei leerer Anamnese nicht. Im Rahmen
der klinischen Untersuchung zeigte sich eine regelmässige
Tachykardie mit eienr Frequenz von 105 bpm und ein Blutdruck
von 105/40 mm Hg. Die Halsvenen waren gestaut, über dem
Oberbauch bestand eine Druckdolenz. Der Pulsstatus war
unauffällig. Auskultatorisch fand sich ein 2/6 Systolikum mit
Fortleitung in die Axilla. Die Lungen waren frei. Im EKG sah man
einen STEMI infero-posterior ohne P-Wellenanomalien. Weil das
zuständige interventionelle wegen eines anderen Notfalls nicht
zeitnah aufnahmebereit war wurde bei zunehmender
Verschlechterung der Kreislaufsituation eine Thrombolysetherapie
mit Metalyse durchgeführt. Am folgenden Morgen zeigte die
TEE-Untersuchung bei protrahiertem kardiogenem Schock eine
schwere Mitralklappeninsuffizienz mit Verdacht auf einen
partiellen Papillarmuskelabriss. Zudem zeigte sich eine glatt
begrenzte Raumforderung mit homogenem Binnenecho im
Bereich der freien linken Vorhofwand mit Einbeziehung des
hintern Mitralklappenrings. Der Patient wurde zur weiteren
chirurgischen Versorgung zu uns verlegt. In der
Koronarangiographie fand sich eine dominate rechte Kranzarterie
mit einer Dreigefässerkrankung. Nach der Inzision im
Operationssaal entleerte sich alt-blutige Flüssigkeit. Es erfolgte
der mechanische Mitralklappenersatz. Bei im weiteren
rechtsventrikulärem Pumpversagen verstarb der Patient noch auf
dem Operationstisch.
Diskussion: Die Einblutung in die linksatriale Muskulatur im
Rahmen einer Thrombolyse ist eine bisher nicht beschriebene
Ursache für eine schwere Mitralklappenisuffizienz. Da keine
Obduktion erfolgte kann die Frage einer vorbestehenden
Veränderung des Vorhofs nicht geklärt werden.
P287

Biventricular familial non-compaction cardiomyopathy?
M. Di Valentino, A. Menafoglio, R. Wyttenbach, M. Previsdomini,
P. Cippà, A. Gallino (Bellinzona, CH)
Background: Noncompaction of ventricular myocardium is a
recently recognized congenital cardiomyopathy characterized
by a distinctive (“spongy”) morphological appearance of the left
ventricular myocardium. However, the associated right-sided
cardiac anomalies are unusual. We report a case of patient with
a left and right ventricular non-compaction.
Case report: A 52-year-old man with a history of cardiac surgery
at the age of 12 years due to atrial septal defect type I, under
chronic oral anticoagulation for a presence of atrial flutter type I,
presented at our emergency department after an accidental fall
from a staircase without loss of consciousness. Two days before,
the patient complained of important upper abdominal pain
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associated with mild dyspnoea. In two first degree family
members an unclassifiable form of cardiomyopathy also
associated with type I ASD was diagnosed 15 and 20 years
before. On physical examination the patient was asymptomatic,
with a regular pulse (60 beats/min). Bilateral arterial blood
pressure was 130/90 mm Hg. At cardiac auscultation normal first
and second tone, and a grade 2 systolic murmur at apex was
heard. The remainder of the clinical examination was normal.
Electrocardiogram revealed atrial flutter type I, ST segment
depression and negative T waves in D I and in the precordial V4
to V6 leads. Chest X-ray showed cardiomegaly with a probably
enlarged right atrium. Troponin I was 0.35 μg/ml (<0.10 μg/ml),
creatine kinase 583 UI/L (0–160 UI/L). The patient was
transferred to the coronary care unit with the diagnosis of subacute myocardial infarction. Transthoracic echocardiography
revealed a left ventricle eccentric hypertrophy (LVEDD of 64 mm),
LVEF of 40–45%, inferior segment akynesia, moderate mitral
insufficiency, bi-atrial dilatation, dilated right ventricle with apical
trabeculation and pulmonary systolic pressure of 35 mm Hg. The
patient underwent coronary angiography which showed normal
coronary arteries. Myocardial biopsy and cardiac magnetic
resonance were not performed.
Conclusions: We hypothesized a rare form of bi-ventricular
probably familial non-compaction cardiomyopathy.

P288

Cost analysis of conventional open repair of descending
thoracic aortic aneurysms versus endovascular stent-graft
placement
M. Dorfmeister, R. Gottardi, M. Funovics, M. Schoder, J. Holfeld,
D. Zimpfer, J. Lammer, M. Grimm, M. Czerny (Wien, A)
Introduction: To compare the costs of conventional open repair
of descending thoracic aortic aneurysms to endovascular stentgraft placement and to show a potential cost efficiency.
Material and methods: We analyzed the total costs of both
procedures consisting of labor costs, costs of medical incidentals,
costs of equipment, occupancy costs and surcharges as well
as days of care on the basis of the last 40 open as well as
40 endovascular procedures.
Results: Median length of stay was 12 days in conventional open
repair encomprising 5 days on the intensive care unit. Median
length of stay in stent-graft placement was 5 days. The day rate
on the normal ward is estimated at 1.180.00 and the day rate on
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the intensive care unit is estimated at 3.014.00. Median number
of stent-grafts used was 1.7. Despite substantial higher procedural
costs of stent-graft placement (32.320.98 versus 19.534.12), total
cost performance was lower (38.220.98 versus 50.764.12)
resulting in a cost difference of 12.543.14. As a consequence, the
cost advantage of stent-graft placement turned out to be 24.7%.
Conclusion: Despite substantially higher procedural costs as
compared to conventional open repair of descending thoracic
aortic aneurysms, endovascular stent-graft placement is cost
efficient mainly due to the preventable intensive care stay and the
shorter in-hospital stay.
P289

Endovascular stent-graft placement in atherosclerotic
aneurysms involving the descending aorta: long-term results
M. Dorfmeister, R. Gottardi, D. Zimpfer, J. Holfeld, J. Dumfarth,
M. Schoder, M. Funovics, J. Lammer, M. Grimm, M. Czerny
(Wien, A)
Introduction: To determine long-term durability and need for
reinterventions after endovascular stent-graft placement in
atherosclerotic aneurysms involving the descending aorta.
Patients and methods: We performed a prospective follow-up
analysis of a consecutive series of patients (n = 100) undergoing
endovascular stent-graft placement due to atherosclerotic
aneurysms involving the descending aorta between 1996 and
2007. Outcome variables included death, occurrence of early and
late type I and II endoleak formation, the rate of reintervention
due to early and late endoleak formation and the survival of the
patients. Median follow-up was 50 (1–120) months.
Results: In-hospital mortality was 9%, whereas two third of these
patients underwent stentgraft placement in the acute setting.
Assisted primary endoleak rate was 11%. Assisted secondary
primary rate was 13%. Actuarial survival rates at 1, 3 and 5 years
were 96%, 86% and 69% respectively. A short proximal landing
zone and a high number of implanted stentgrafts were identified
as independent predictors of the occurrence of early and late
endoleak formation. The occurrence of late endoleak formation
appeared to be an independent predictor with regard to survival.
Conclusion: Long-term durability of endovascular stent-graft
placement in atherosclerotic aneurysms involving the descending
aorta is satisfying and the need for reintervention is acceptably
low. An extensive landing zone and a low number of stent-grafts
are mandatory for early and late success.
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