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Calcified left ventricular apical aneurysm in a full contact
fighter
S. Prat-Gonzalez, H. Sunthorn, S. Noble
Hôpitaux Universitaires de Genève (Genève, CH)
A 44-year old man, full contact fighter, experienced sudden onset
of palpitations associated with oppressive chest pain. Pre-hospital
ECG showed a ventricular tachycardia originating from the left
apical wall (a). After an intravenous bolus of amiodarone, he
converted to atrial fibrillation with ST segment elevation in the
inferior leads. He was thrombolyzed during the transfer to our
center. Sign of reperfusion could be seen on the first in-hospital
ECG and no residual chest pain was reported. On the next
coming morning, the right coronary angiogram showed only a
30-percent narrowing on the mid-segment of a non-dominant
RCA. On the left coronary angiogram, the arteries were
angiographically normal except for a very thin distal left anterior
descending coronary artery (b). Left ventriculogram revealed a
preserved LV function with a calcified apical aneurysm associated
with important ribs calcification in front of the apex. No coronary
angioplasty was required. A thoracic computed tomography
without contrast confirmed that the apical aneurysm was calcified
and post-contrast exam showed a small mural thrombus (c).
Boxers or full contact fighters as in our case are subject to
repeated blunt chest trauma. Blunt chest trauma is a wellrecognized cause of injury to the heart. A variety of cardiac
injuries may result, including myocardial contusion,
intramyocardial hematoma, valve injury, pericardial injury with or
without tamponade, pericarditis, ventricular rupture, and coronary
artery injury, which may lead to myocardial ischemia or infarction.
Here we described a calcified apical aneurysm as a probable
consequence of asymptomatic repeated myocardial contusion, in
a patient who had practiced full contact at a high level for years
and who presented years later with a ventricular tachycardia
derived from that scar. In this context, the implantation of an ICD
was indicated in secondary prevention. After risk/benefit
explanation, the patient accepted the ICD implantation and to
stop his fighting activity. On follow-up, despite betablockers, nonsustained VT were recorded on the ICD interrogation.

CLINICAL CASES 1

suggestive of a thrombosed aneurysm (A). A pre-operative
transthoracic echocardiography (TTE) showed normal left
ventricular systolic function. The 4-chamber apical view revealed
a cystic-like mass (20 x 30 mm) adjacent to the right atrium
suggesting a paracardiac mass (B). Further investigation with a
cardiac computed tomographic scan (CT-scan) uncovered a giant
RCA aneurysm with a partially thrombosed lumen and a severely
calcified vessel wall, confirming the findings evoked by the
coronary angiogram. A proximal LCX aneurysm measuring
23 x 15 mm with mural thrombus was also visualized on the
cardiac CT-scan. Curvilinear reconstructions of the cardiac CT
scan permitted a better appreciation of the RCA aneurysm which
measured 60 x 33 mm (C). At the time of surgery visual
inspection confirmed a giant RCA aneurysm (D). After incision
significant thrombus was removed . Both proximal and distal ends
of the aneurysm were ligated after bypassing the posterior
descending artery. Two additional bypass grafts (LAD and OM)
were successfully performed and the postoperative course was
uneventful. The macroscopic specimen removed from the RCA
aneurysm corresponded to a voluminous partially degenerated
thrombus (E). Histologically, the aneurysmal wall was completely
remodelled by fibrosclerotic changes, calcifications and discrete
chronic inflammatory infiltrates (F). The present case is an
interesting demonstration of the usefulness of multiple imaging
modalities in the diagnosis and management of a rare coronary
anomaly. Coronary angiography suggested the diagnosis of a
partially thrombosed giant RCA aneurysm. According to the TTE,
the lesion was described as a paracardiac mass. Cardiac CT
concurred with the observations of the coronary angiogram.
Ultimately, a giant aneurysm of the RCA was confirmed during
surgery.

15

Thrombosed giant right coronary artery aneurysm
C. Frangos, S. Noble, J. Pressacco, P. Roméo, R. Gallo
Institut de Cardiologie de Montréal (Montréal, CAN)
A 76-year-old woman with a history of high blood pressure,
dyslipidemia and smoking underwent a coronary angiography for
a recent non-ST elevation myocardial infarction. The left coronary
angiogram revealed severely ectatic and calcified coronary
arteries associated with significant lesions of the left main (LM),
mid left anterior descending (LAD) and first obtuse marginal (OM)
arteries. The proximal left circumflex artery (LCX) was diffusely
diseased and calcified with suspicion of a thrombosed aneurysm.
Similarly, projections of a dominant right coronary artery (RCA)
revealed a calcified linear border without contrast agent filling
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Morbus Behçet associated aortitis mimicking infective
endocarditis
R.K. Binder, V. Stolt-Steiger, L. Englberger, D. Aeberli,
N. Walpoth, Y. Allemann
Universität Bern (Bern, CH)
Case report: A 44-year old patient with Behçet’s disease, treated
with methotrexate, prednisone and colchicine, was admitted to the
emergency department with severe dyspnea. Clinical examination
revealed signs of decompensated heart failure and a chest x-ray
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confirmed pulmonary oedema. The patient was intubated and
mechanically ventilated. Transesophageal echocardiography
revealed severe aortic regurgitation due to the destruction of the
non-coronary cusp and a large vegetation (fig. 1). Infective
endocarditis (IE) was suspected, blood cultures were drawn and
empiric antibiotic therapy was initiated. Due to refractory
cardiogenic shock, urgent surgical replacement of the aortic valve
(AVR) (bioprosthetic Edwards Perimount Magna Ease) was
performed. Therapy for Behçet’s disease was continued with
unchanged doses of prednisone. Blood cultures and serologic
testing for microorganisms associated with IE remained negative.
Antibiotic therapy was administered for four weeks. Transthoracic
echocardiography (TTE) performed 51 days after AVR showed a
normally functioning prosthesis but moderate paraprosthetic
regurgitation. One week later, the patient seeked the emergency
department because of progressive dyspnea. A new TTE revealed
an unremarkable prosthesis but severe paraprosthetic
regurgitation (fig. 2). Inflammatory markers, including C-reactive
protein (44 mg/l) and leukocyte count (18.1 G/l), were markedly
elevated. Six blood cultures were drawn again, but remained
sterile. A new working hypothesis assuming a Morbus Behçet
associated aortitis mimicking IE was proposed. Hence,
immunosuppressive therapy with high dose prednisone,
azathioprine and infliximab was begun without any additional
antibiotics. Inflammatory markers normalised within one week of
treatment. After 2 weeks of immunosuppressive therapy, elective
surgical aortic root and valve replacement was performed using
a mechanical composite graft (ATS Medical). One month later the
patient was doing well and TTE showed an unremarkable
composite graft.
Conclusions: Morbus Behçet associated aortitis may mimic IE.
It is important to think about this possibility in patients with known
or suspected Behçet’s disease. In these cases, the therapeutic
goal is suppression of vascular inflammation achieved by
immunosuppressive therapy. If aortic valve replacement is
indicated, a composite graft should strongly be considered to
eliminate the possibility of recurrent aortitis.

CLINICAL CASES 1

results except permanent bradycardia of 30 bpm. Electrocardiography exhibited alternating second degree (type Mobitz) and
complete atrioventricular block. Echocardiographically, dilated
cardiomyopathy with a left ventricular ejection fraction in the low
normal range (LVEF 57%) was described. Troponin was normal
and other signs of coronary heart disease were absent. For both
rheumatic syndromes and Lyme disease negative test results
were obtained. In contrast, serological analysis for Trypanosoma
cruzi americanum revealed positive results (ELISA, IFAT). Thus,
diagnosis of chronic Chagas disease with consequent
cardiomyopathy and atrioventricular block was confirmed. After
implantation of a DDD pacemaker, primary symptoms were
absent. In addition, congestive heart failure treatment with an
ACE inhibitor and antiparasitic medication with benznidazole
(300 mg daily for 30 days) was initiated.
Discussion: Chagas disease is commonly transmitted to humans
by a blood sucking assassin bug (habitat South America) serving
as an insect vector. Clinical findings after years or even decades
of chronic infection often include cardiac damage resulting in
dilated cardiomyopathy, arrhythmia, and sometimes sudden
cardiac death. While increased atrial and ventricular extrasystoles
as well as minor defects of the conduction system (right bundle
branch blocks or left anterior hemiblocks) are common in Chagas
cardiomyopathy, the incidence of higher grade conduction
abnormalities such as second degree or complete atrioventricular
block is rare. Since recovery of an altered conduction system
cannot be expected from antiparasitic medication, implantation of
a cardiac pacemaker is the treatment of choice. ACE inhibitor and
amiodarone may also play a role in the treatment of Chagas
induced congestive heart failure and arrhythmias respectively. In
addition to these approaches, encouraging data suggests that
benznidazole slows down progression of chronic Chagas disease
and may increase the rate of negative seroconversion.
Conclusion: This case underlines the necessity to take Chagas
disease into diagnostic consideration in patients with high grade
atrioventricular block – especially in patients with South American
background or travel history even decades ago.
18
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Blocking bug – complete atrioventricular block
in chronic Chagas’ disease
S.F. Stämpfli, S.T. Keusch, U. Hufschmid, A. Friedl,
J.H. Beer, B.C. Friedli
Kantonsspital Baden (Baden, CH)
Case: A 49 year old Bolivian woman, resident in Switzerland for
the past 14 years, presented with fatigue, mild dyspnoea (NYHA
II) and occipital headache. Clinical examination yielded normal

Right ventricular ballooning syndrome:
a new variant of transient cardiomyopathy?
B.E. Stähli, S. Urech, T.F. Lüscher, F. Ruschitzka, F. Enseleit
Universitätsspital Zürich (Zürich, CH)
Introduction: Tako-Tsubo cardiomyopathy is an acute cardiac
syndrome characterized by transient wall-motion abnormalities,
typically involving the left ventricular apex, which was originally
described in Japan and named after the octopus-trapping pot.
Angiography usually reveals normal or only mild stenosis of the
coronary arteries. Apical sparing midventricular and basal
variants have been described and biventricular involvement is
observed in approximately one third of patients. However, isolated
right ventricular involvement has not been reported to date.
Case report: In December 2009, a 68-year-old woman was
referred to the intensive care unit (ICU) due to acute right heart
failure two days after laparoscopic abdominal wall hernia repair.
On 12-lead ECG, new T-wave inversions were documented in
leads V1-V4 and V3R-V5R, and troponin T was only slightly
elevated (0.46 ng/ml). Unfractionated heparine and acetylsalicylic
acid were administered immediately. Coronary angiography
revealed normal coronary arteries. In the echocardiography
obtained one day after admission, the right ventricle was severely
dilated, with reduced fractional area change and reduced
longitudinal shortening. Moreover, the right midventricular lateral
wall was hypokinetic, while basal and apical segments were
normal. However, left ventricular ejection fraction was preserved.
Arrhythmogenic right ventricular cardiomyopathy was ruled out
echocardiographically. Thoraco-abdominal computertomography
excluded pulmonary embolism or any pulmonary or intraabdominal pathology. Echocardiography three days later revealed
normal right ventricular function. ICU treatment consisted of
intravenous fluid rescuscitation, vasopressors and inotropics.
During the ICU hospitalization, acute renal failure and hepatic
dysfunction developed, and hemofiltration was needed
temporarily. However, the patient fully recovered and could be
discharged from the ICU six days after admission.
Conclusion: Right ventricular involvement as observed in our
patient may represent a different manifestation of Tako-Tsubo
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cardiomyopathy with preserved left ventricular function, and
hence, the pattern of wall-motion abnormality itself may not be
pathognomonic for the diagnosis.
19

Propionibacterium acnes: a rare cause of prosthetic
valve endocarditis and paravalvular abscess
T. Traupe1, J. Ortmann2, J. Turina2, R. Jenni2, W. Vetter2
1Inselspital (Bern, CH); 2Universitätsspital (Zürich, CH)
Background: Propionibacterium acnes is an anaerobic, nonspore forming, gram-positive bacterium and part of the normal
flora of the skin and mucous membranes. It is therefore usually
considered as non-invasive and “harmless”, with positive blood
cultures often classified as contamination.
Case report: A 68-year-old man presented for his yearly routine
follow-up two years and nine months after replacement of an
aortic (St. Jude medical 27) and mitral valve (Carbomedics 31)
with formerly combined rheumatic valve disease since
adolescence. The patient reported slight ankle edema, a slowly
progressive dyspnea on exertion and recalled a one-day history
of fever two months ago. Since then, he denied the presence of
fever, fatigue, night sweats, weight loss, or myalgias. Cardiac
examination was remarkable for a clear metallic opening tone of
both prostheses, and a new loud holo-diastolic regurgitation
murmur. There were no signs of digital clubbing, petechiae,
splinter hemorrhages, Janeway lesions, or Osler’s nodes.
Laboratory investigations showed elevated values for C-reactive
protein (46 mg/L, <5), erythrocyte sedimentation rate (50 mm/1h),
lactate dehydrogenase (696 U/L, <460), and NTpro brain
natriuretic peptide (5795 ng/L, <227). The patient was initially
started on antibiotic treatment with vancomycin, gentamicin and
rifampin after four sets of blood cultures had been sampled.
Transesophageal echocardiogram revealed a perfused abscess
cavity on the posterior circumference at the non-coronary sinus

CLINICAL CASES 1

with perforation into the left atrium and left ventricular outflow tract
(see figure). Ejection fraction was 50% (biplan), and a severe
paravalvular regurgitation of the aorta was discovered in addition
to a known minor paravalvular regurgitation of the mitral valve.
Since blood cultures were initially negative, a screen for HACEK
group bacteria, serologic testing, and a prolonged incubation of
the cultures were performed. On day six, gram-positive rods were
detected in the first two anaerobe cultures and after ten days,
Propionibacterium acnes was definitely identified in three out of
four anaerobe blood cultures.
Conclusion: This case of a patient with oligosymptomatic
prosthetic valve infective endocarditis shows that so-called
harmless bacteria like Propionibacterium acnes must be
considered as potential pathogens with a high virulence,
potentially leading to deleterious tissue destruction such as
perforating abscess cavity.
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Acute hemodynamic response to CRT or acute
recoordination: what matters most for longer-term
response?
B.W.L. De Boeck1, M. Meine2, G.E. Leenders2, M.D. Bogaard2,
P.A. Doevendans2, P.T. Buser1, F.W. Prinzen3, M.J. Cramer2
1Universitätsspital Basel (Basel, CH); 2Universitair Medisch
Centrum Utrecht (Utrecht, NL); 3Universiteit Maastricht
(Maastricht, NL)
Background: Cardiac resynchronization therapy (CRT) aims
at improving left ventricular (LV) function and structure by
recoordinating LV contractions. The acute increase in maximal
isovolumic pressure rise(delta-dP/dtmax) during initiation of
CRT is commonly proposed as a marker 1) of the efficiency of
recoordination, and 2) of the hemodynamic response to CRT.
However, its validity and clinical value remain uncertain. We
tested whether 1) acute delta-dP/dtmax reflects the extent of
acute intraventricular recoordination by CRT and 2) which of the
latter best predicts longer-term (5–7 months) response to therapy.
Methods: In 39 patients, myocardial deformation was quantified
by speckle tracking in 18 segments covering the entire LV before
CRT (n = 39), 2–5 days after CRT (ACUTE, n = 32) and after
5–7 months (6 months’ FU, n = 39). Intra-LV dyscoordination was
expressed by the internal stretch fraction (ISF, in %) -i.e. the
amount of paradoxical systolic stretching (StretchLV, in %) relative
to normal systolic shortening (ShortLV, in %)- as well as by
StretchLV itself (see figure). Acute recoordination (n = 32) was
expressed by the absolute (% points) decrease in ISF (delta-ISF)
and StretchLV (delta-StretchLV). Acute hemodynamic response
was expressed by the maximally achievable delta-dP/dtmax
during invasive AV/VV-optimization (n = 31), and longer-term
volumetric and neurohormonal response to therapy by decreases

in LV end-systolic volume (delta-LVESV, in %) and logtransformed BNP (delta-logBNP, in %) at 6 months’FU,
respectively.
Results: Upon CRT-initiation dP/dtmax acutely increased
(698 ± 184 to 846 ± 223 mm Hg/s); ISF (45 ± 19 to 26 ± 11%)
and StretchLV (3.8 ± 1.6 to 2.1 ± 0.5%) acutely decreased (all
p <0.01). At 6-months’FU LVESV (210 ± 76 to 168 ± 95 ml) and
logBNP (2.08 ± 0.41 to 1.81 ± 0.52 pmol/l) had decreased (all
p <0.01). By linear regression, the extent of acute recoordination
related (p <0.02) to delta-LVESV (vs delta-StretchLV r = 0.71, vs
delta-ISF r = 0.64) and delta-logBNP (vs delta-StretchLV r = 0.43,
vs delta-ISF r = 0.51). Delta-dP/dtmax however, neither related
to delta-LVESV or delta-logBNP, nor to the extent of acute
recoordination(all p = NS).
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Conclusion: The extent of acute recoordination upon initiation
of CRT determines volumetric and neurohormonal response at
longer term. The acute hemodynamic response in terms of deltadP/dtmax lacks such predictive value, potentially because this
isovolumic pressure metric poorly reflects recoordination of LV
shortening during systole.
21

S100A1 gene therapy reverses Ca2+ handling
abnormalities and improves contractile function
in human failing myocardium
H. Brinks1, M. Voelkers2, G. Qiu3, S.T. Pleger4, N. Herzog4,
J. Rabinowitz3, A. Ruhparwar4, S. Silvestry3, H.A. Katus4,
A.D. Eckhart3, W.J. Koch3, P. Most3
1Inselspital (Bern, CH); 2University of California (San Diego, USA);
3Thomas Jefferson University (Philadelphia, USA);
4Universitätsklinikum Heidelberg (Heidelberg, D)
Objective: This study sought to determine the significance of
S100A1 gene-based therapy in human failing cardiomyocytes
(HFCMs) for clinical application focusing on key features of failing
human hearts such as contractile dysfunction and negative forcefrequency response (FFR), blunted contractile reserve,
susceptibility to arrhythmogenic Ca2+ leakage and impaired
energy hoemostasis.
Background: Down-regulation of the calcium (Ca2+) sensor
protein S100A1 has been identified as a hallmark of human failing
myocardium driving progressive deterioration of cardiac
performance and transition to heart failure (HF). Viral-based
cardiac-specific S100A1 gene delivery has demonstrated
sustained therapeutic effects in experimental HF by reversing
abnormal cardiomyocyte Ca2+ handling.
Methods and results: Adenoviral-mediated delivery of the
human S100A1 cDNA (AdS100A1) to isolated HFCMs normalized
diminished S100A1 protein levels resulting in significant
improvement of systolic and diastolic contractile performance and
restored positive FFR. S100A1 gene-based therapy enhanced the
contractile reserve of HFCMs under β-adrenergic receptor
(β-AR stimulation) independent of cAMP-dependent (PKA) and
calmodulin-dependent (CaMKII) kinase activity. S100A1 reversed
underlying Ca2+ handling abnormalities in HFCMs basally and
under β-AR stimulation, enhancing diminished intracellular Ca2+
transients and SR Ca2+ load and decreasing elevated diastolic
Ca2+ levels and susceptibility to arrhythmogenic SR Ca2+ leak.
Acordingly, S100A1 gene therapy improved compromised
mitochondrial function illustrated by normalized phosphocreatine
(CP)/Adenosine-tri-phosphate (ATP) ratio, predictive of superior
clinical outcome.
Conclusion: Our results demonstrate that restoring S100A1
exerts a favorable therapeutic profile improving the key features
characteristic of human failing myocardium and support cardiactargeted S100A1 gene-based therapy as a valuable clinical
strategy for human HF.
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Role of down-regulation of the fatty acid oxidation
pathway in the progression to heart failure
C. Pellieux1, T. Pedrazzini2, C. Montessuit1, I. Papageorgiou1,
R. Lerch1
1Hôpitaux Universitaires de Genève (Genève, CH);
2Université de Lausanne (Lausanne, CH)
Introduction: Cellular and molecular changes responsible for
progression from compensated ventricular hypertrophy to heart
failure are presently unknown. We have previously observed in
mice with cardiac overexpression of angiotensinogen
(TG1306/R1), that the onset of heart failure coincides with
downregulation of the fatty acid oxidation pathway. However, the
role of impaired fatty acid oxidation in progression to cardiac
dysfunction remains unknown. We hypothesized that reduction
of fatty acid oxidation favours lipid accumulation in cardiomyocyte.
This may contribute to heart failure by lipotoxicity.
Methods: One year-old wild-type (WT) and TG1306/R1 mice
were fed either high-fat diet (60% of caloric intake) or control diet
(11% of caloric intake) for 8 weeks. Metabolism and function were
assessed during in vitro isolated working heart perfusion.
Myocardial lipid accumulation was determined by Oil red O staining.
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Results: In mice assigned to control diet, half of TG1306/R1 mice
exhibited increased lung weight/tibial lenght index, indicating left
ventricular failure (TG-PC group). Within this group, myocardial
brain natriuretic peptide (BNP) expression was increased to
600% over WT, and cardiac power was decreased to 41% of WT
levels. These mice also presented reduced fatty acid oxidation
(–40%) and increased glucose oxidation (+20%) as compared to
WT. In TG1306/R1 mice with hypertrophy but without signs of
heart failure, metabolism and contractile function were similar
to that observed in WT. High-fat feeding did not affect cardiac
function in WT and TG1306/R1 mice without failure. In these
groups, fatty acid oxidation was increased significantly (+345%
and +324%, respectively), glucose oxidation was reduced (–25%
and –24% respectively) compared with corresponding groups fed
control diet, and there was no lipid droplets accumulation. In
contrast, in TG-PC mice high-fat feeding failed to enhance fatty
acid oxidation leading to accumulation of lipid droplets in the
myocardium. Glucose oxidation remained high. Cardiac power
was further decreased during high fat feeding by 40% (P <0.05)
as compared to TG-PC receiving control diet. Moreover, the
expression of BNP was increased to 1070% over TG-PC mice
assigned to control diet, further suggesting progression of heart
failure.
Conclusions: The results demonstrate that down-regulation of
the fatty acid oxidation pathway in failing hearts contributes to
myocardial contractile dysfunction by lipotoxicity.
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Classic cancer therapy combined with anti-angiogenic
targeted therapy increases cardiotoxicity by suppression
of the cardiomyocyte/endothelial cell cross talk
M. Chiusa, F. Seifriz, F. Timolati, T. Suter, C. Zuppinger,
S. Zbinden
Inselspital (Bern, CH)
Objective: Adult ventricular cardiomyocytes (ARVM) under
Doxorubicin (Doxo) treatment show an increase in oxidative
stress, down-regulate the transcription factor GATA4, increase
cytoplasmic calcium concentration and myofibrillar disarray. The
role of cardiac microvascular endothelial cells (CMEC) in this
process is not completely known. CMEC answer to stress
conditions (Doxo treatment) with an up-regulation of antiapoptotic and angiogenic factors such as neuregulin-1 β (NRG)
and vascular endothelial growth factor-A (VEGF). We tested, if
anti-angiogenic and Doxo cancer therapy results in an increased
incidence of cell death by suppression of signaling cross talk.
Methods: ARVM were isolated, cultured in serum-free medium or
for 14 days with 20% FCS, and treated for 18–48 hours. CMEC
were isolated and used in the second passage, cultured in
medium with 20% NCS until confluence and then in medium
with 0.5% NCS 24 hours before treatment, and were treated for
3–24 hours. VEGF release was measured by a rat specific VEGF
ELISA-kit, viability by LDH-release and MTT-assay, protein
expression by western blot.
Results: Under Doxo treatment (0.5–20 μM) endothelial cells upregulated VEGF (through HIF-1 α stabilization) and NRG. Both
factors play a synergic role on the activation of the transcription
factor GATA4 through ERK1/2 phosphorylation in ARVM. NRG
increased the expression of Bcl-2 and ErbB2 in ARVM. The use
of U126 as MEK inhibitor inhibited HIF-1 α stabilization with the
consequence of less VEGF release in the supernatant, and an
increase of necrosis. The use of Sunitinib (30–300 nM) showed
significant mitochondrial damage in CMEC. ARVM did not answer
to stress conditions by the release of VEGF or NRG as observed
in CMEC.
Conclusion: These data suggest that VEGF and NRG are
important cardioprotective factors and essential for ARVM/CMEC
cross talk. Use of anti-VEGF target therapy can prevent a cross
talk between ARVM/CMEC and cause an increase of cell death
and heart failure.
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Stem cell populations with similar properties derived
from heart and pancreas give rise to functional
cardiomyocytes and insulin-producing cells, respectively
M. Roehrich1, A. Spicher1, P. Vogt1, G. Vassalli1,2
1Centre Hospitalier Universitaire Vaudois (Lausanne, CH);
2Cardiocentro Ticino (Lugano, CH)
Introduction: Recently, mesenchymal stem cells (MSC) of
perivascular origin have been identified in several organs not
including the heart. Using a novel cell isolation protocol, we have
isolated cells sharing common characteristics from mouse hearts
and pancreas. The aim of the present study was to characterize
these cells in vitro.
Methods: Cells were isolated from neonatal and adult mouse
hearts and pancreas and cultured for more than 6 months.
Surface marker expression was analyzed by flow cytometry and
immunocytochemistry. Cell differentiation was tested using
multiple differentiation media. Insulin production by pancreasderived cells was tested by dithizone staining.
Results: Cells showing a similar, distinctive morphology were
obtained from the heart and pancreas after 4–8 weeks of culture.
Cells from the two organs also showed a very similar
immunophenotype, characterized by expression of c-kit (stem cell
factor receptor), CD44, the common leukocyte marker CD45, and
the monocytic markers CD11b and CD14. A significant proportion
of cells expressed NG2, a marker for pericytes and other vascular
cells. However, cells did not express stem cell antigen-1 (Sca-1)
nor T, B or dendritic cell markers. As such, they could be
discriminated from Sca-1-positive cardiac stem cells described
previously. Cells of both cardiac and pancreatic origin formed
“spheres” (spherical cell aggregates similar to «neurospheres»
formed by neural stem cells). Cardiosphere formation was
enhanced by TNF-α. Several cardiospheres (but not
«pancreatospheres») derived from neonatal cells showed
spontaneous rhythmic contractions, which demonstrates cardiac
differentiation (this was confirmed by immunostaining for
α-sarcomeric actinin). Beating activity was enhanced by low
serum conditions. Cells from both organs formed adipocytes,
osteocytes and osteocytes under appropriate conditions, the
typical differentiation pattern of MSCs. Pancreas-derived cells
also formed dithizone-positive insulin-producing cells.
Conclusions: We have defined cardiac and pancreatic cell
populations that share morphology, growth characteristics, and
immunophenotype. Expression of perivascular and monocytic
markers suggests possible relationships with pericytesmesoangioblasts and so-called multipotent monocytes. Cells
show MSC-typical differentiation patterns, along with tissuespecific differentiation potential: cardiomyocytes for cardiac cells
and insulin-producing cells for pancreatic cells.

Cardiac raptor ablation inhibits adaptive hypertrophy,
changes metabolic gene expression and leads to heart
failure in mice
P. Shende1, I. Plaisance1, C. Morandi1, C. Pellieux2,
C. Berthonneche3, J. Krishnan4, R. Lerch2, M. Hall5,
M. Rüegg5, T. Pedrazzini3, M. Brink1
1Universität Basel (Basel, CH); 2Fondation pour Recherche
Médicale (Genève, CH); 3Université de Lausanne (Lausanne, CH);
4Eidgenössische Technische Hochschule (Zürich, CH);
5Biozentrum der Universität Basel (Basel, CH)
Background: Rapamycin has been suggested as therapeutic
modality to suppress cardiac hypertrophy because it inhibits
mTOR, a central regulator of cell growth. However, the recently
discovered diverse biological effects of mTORC1 and mTORC2,
complexes that mediate two distinct branches of mTOR signaling,
have not been analyzed in the adult heart.
Methods: We generated inducible cardiac-specific raptor
knockout mice. Cardiac function and dimensions were analyzed
by echocardiography. Cardiac proteins were analyzed by
immunoblotting and mRNA levels by quantitative real-time PCR.
Results: Our study shows that cardiomyocyte-specific deletion
of raptor, essential component of mTORC1, leads to dilated
cardiomyopathy and high mortality within six weeks. Aortic
banding or exercise precipitated deterioration of function, related
to impaired mTOR/4E-BP1-mediated adaptive growth. Notably,
while cardiac function was normal three weeks after raptor
deletion, gene expression of ANP and β-MHC was markedly
induced and that of GLUT4 and regulators of fatty acid
metabolism attenuated. This was followed by a shift from fatty
acid to glucose oxidation correlating with reduced cardiac function
at later time points.
In conclusion, our data support that mTORC1 regulates
physiological protein and energy metabolism and is essential for
the immediate adaptation of the heart to pressure overload. Our
findings have implications for the therapeutic use of mTOR
inhibitors.
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Dietary α-linolenic acid diminishes atherogenesis
by restricting T-cell-driven inflammation
S. Winnik1, C.M. Matter1, C. Lohmann1, E.K. Richter2,
N. Schäfer1, W.-L. Song3, F. Leiber2, R. Klingenberg1,
J. Borén4, G.A. FitzGerald3, T.F. Lüscher1, J.H. Beer5
1Universität Zürich (Zürich, CH); 2Eidgenössische Technische
Hochschule Zürich (Zürich, CH); 3University of Pennsilvania
(Philadelphia, USA); 4Göteborgs Universitet (Göteborg, S);
5Kantonsspital Baden (Baden, CH)
Aims: Epidemiological studies report an inverse association
between plant-derived dietary α-linolenic acid (ALA) and
cardiovascular events. However, little is known about the
mechanism of this protection. Here, we assessed the cellular
and molecular mechanisms of dietary ALA (flaxseed) on plaque
formation using a mouse model of atherosclerosis.
Methods: 8-week-old male apolipoprotein E knockout (ApoE-/-)
mice were fed a 0.21 g% cholesterol diet for 16 weeks containing
an either high (7.3 g%; n = 10) or low ALA proportion (0.03 g%;
n = 10). Bioavailability, chain elongation, and fatty acid

metabolism were measured by gas chromatography of tissue
lysates and urine. Plaques were assessed using
immunohistochemistry. T cell proliferation was investigated in
primary murine CD3-positive lymphocytes. T cell differentiation
and activation was assessed by expression analyses of interferon
γ, interleukin-4, and tumor necrosis factor α (TNF α) using
quantitative PCR and ELISA.
Results: Dietary ALA increased aortic tissue levels of ALA as
well as of the n-3 long chain fatty acids (LC n-3 FA)
eicosapentaenoic acid, docosapentaenoic acid, and
docosahexaenoic acid. The high ALA diet reduced plaque area by
50% and decreased plaque T cell content as well as expression
of vascular cell adhesion molecule-1 and TNF α. Both dietary
ALA and direct ALA exposure restricted T cell proliferation,
differentiation, and inflammatory activity. Dietary ALA shifted
prostaglandin and isoprostane formation towards 3-series
compounds, potentially contributing to the atheroprotective effects
of ALA.
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Conclusions: Dietary ALA diminishes experimental
atherogenesis by restricting T cell-driven inflammation. Therefore,
plant-derived ALA may provide a valuable alternative to marine
LC n-3 FA.
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Genetic deletion of poly (ADP-ribose) polymerase-1
promotes oxidative stress induced endothelial dysfunction
C. Gebhard1, B.E. Stähli1, G.G. Camici1, A. Akhmedov1,
L. Hoegger1, P.O. Hassa2, M.O. Hottiger2, T.F. Lüscher1,
F.C. Tanner1
1Universitätsspital Zürich (Zürich, CH); 2Universität Zürich
(Zürich, CH)
Introduction: Production of reactive oxygen species (ROS) and
loss of endothelial NO bioavailability are key features in
endothelial dysfunction. The nuclear enzyme poly (adenosine
diphosphate [ADP]-ribose) polymerase-1 (PARP-1) is considered
a downstream effector of oxidative stress, leading to NAD+
consumption and ATP depletion. Furthermore, PARP-1 activation
is involved in DNA repair. This study was designed to examine the
effect of genetic PARP-1 deletion on oxidative stress induced
vascular dysfunction.
Methods: PARP-1(-/-) mice and wild type (WT) control were
injected with paraquat (PQ) (10 mg/kg of body weight) or sodium
chloride 24 hours prior to experiment. Thoracic aortae were
harvested and suspended in organ chambers for isometric
tension recording.
Results: PQ markedly impaired endothelium-dependent
relaxations to acetylcholine in PARP-1(-/-) mice as compared to
WT control; maximal relaxation in PQ treated PARP-1 (-/-) mice
was 45% as compared to 80% in WT control. Relaxations to
sodium nitroprusside did not differ. Basal vascular tone as well as
contractions to norepinephrine were enhanced in PQ treated
PARP-1(-/-) mice, while receptor-independent contractions to KCl
reached similar levels in all groups. Untreated PARP-1(-/-) mice
did not develop such alterations; moreover endothelial function
remained unaffected in WT mice with or without PQ treatment.
Indomethacin (10–5 mol/L) completely reversed impaired
relaxations to acetylcholine in PQ treated PARP-1(-/-) mice, and
attenuated enhanced norepinephrine induced contractions. Both
superoxide dismutase (150 U/ml) and catalase (150 U/ml)
completely restored endothelium-dependent relaxations in PQ
treated PARP-1 (-/-) mice. After pretreatment with N(omega)-nitroL-arginine methyl ester (L-NAME), contractions to acetylcholine
and basal vascular tone were enhanced in PQ treated PARP-1
(-/-) mice.
Conclusion: This study demonstrates that genetic PARP-1
deletion promotes oxidative stress induced endothelial
dysfunction. These effects are mediated via enhanced production
of cyclooxygenase derived ROS mediating vasoconstriction.
Hence, PARP-1 may exert a protective effect on endothelial
function under conditions of oxidative stress.
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Protein kinase C β and c-Jun N-terminal kinase
mediate proatherogenic effects of p66Shc
Y. Shi, G.G. Camici, A. Akhmedov, F. Cosentino,
P.M. Vanhoutte, F.C. Tanner, T.F. Lüscher
Universität Zürich (Zürich, CH)
Background: p66Shc is a mitochondrial adaptor protein
mediating oxidative stress and apoptosis. As reactive oxygen
species (ROS) are involved in vascular dysfunction, it may
represent a promising therapeutic target against. Indeed, p66Shc
knockout mice fed high fat diet develop less foam cells and
atherosclerotic lesions. The present study was designed to
elucidate the molecular pathways mediating the proatherogenic
effects of p66Shc.
Methods: The expression of p66Shc protein was measured by
western blotting. The production of superoxide anion was
measured by electron-spin resonance spectroscopy. Small
interference RNA (SiRNA) against p66Shc was added in serumfree medium for four hours.
Results: oxLDL increased p66Shc phosphorylation in a dosedependent manner, while leaving total protein levels unchanged.
Inhibition or silencing of lectin-like oxidized LDL receptor-1 (LOX1) prevented p66Shc phosphorylation in cells stimulated with
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oxLDL, but not in cells stimulated with lysophosphatidylcholine,
indicating that the effect of oxLDL is mediated via the LOX-1
receptor. oxLDL activated protein kinase C β II (PKCβ II) on both
T641 and S660 and inhibitors of PKCβ II reduced phosphorylated
p66Shc, indicating that PKCβ II activates p66Shc. oxLDL
activated c-Jun N-terminal kinase (c-JNK), while inhibitors of
JNK reduced phosphorylated p66Shc, indicating that also
JNK takes part in its activation. Apocynin reduced the levels
of phosphorylated PKCβ II, phosphorylated JNK, and
phosphorylated of p66Shc, suggesting that O2- plays an
important role in these responses. Phosphorylation of JNK was
prevented by PKC inhibitors, suggesting that JNK activation is
downstream of PKC kinase. In addition, the increased production
of O2- by oxLDL was blunted by PKC inhibitors or JNK inhibitor,
indicating that both PKC and JNK regulate ROS generation.
Furthermore, inhibition of p66Shc by SiRNA reduced the
production of O2- in cell treated with oxLDL, but not in control
condition, suggesting that the p66Shc protein takes part in the
oxLDL stimulated ROS production.
Conclusion: oxLDL activates endothelial p66Shc through a
PKC/JNK-dependent, superoxide-mediated mechanism. This
study offers novel mechanistic insight into the pro-atherosclerosis
properties of p66Shc protein and possibly novel therapeutic
targets.
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Impaired in vivo cardiac and vascular repair capacity
of early endothelial progenitor cells from patients with
ischaemic cardiomyopathy: role of differential microRNA
regulation
C. Dörries, S. Briand, P. Jakob, C. Besler, P. Mocharla,
M. Müller, C. Manes, M. Wolfrum, S. Kaufmann, I. Bühler,
M. Hermann, F. Ruschitzka, G. Noll, T.F. Lüscher, U. Landmesser
Universitätsspital Zürich (Zürich, CH)
Background: Endothelial progenitor cells (EPCs) promote
vascular and cardiac repair. However, the functional repair
capacity of EPCs may be altered in cardiovascular disease, not
only limiting endogenous repair capacity, but at the same time
representing an important potential limitation for autologous cellbased treatment approaches. We therefore characterised in vivo
vascular and cardiac repair capacity of EPCs from patients with
ischemic cardiomyopathy (ICM) as compared to healthy subjects
(HS) and analysed the functional role of differential microRNA
expression in these cells.
Methods: Early EPCs and CD34+ cells were isolated from
peripheral blood from patients with chronic heart failure (CHF)
due to ICM. In vivo vascular and cardiac repair capacity of early
EPCs was examined after transplantation into nude mice with
carotid injury and myocardial infarction. The microRNA expression
profile of early EPCs was characterised by using a microRNA
array, results of the array were confirmed by quantitative
RT-PCR. The functional role of differentially regulated
microRNAs was examined by transfection of EPCs from HS
with anti-miRs.
Results: In vivo vascular and cardiac repair capacity of early
EPCs derived from patients with CHF due to ICM was markedly
reduced as compared to HS (reendothelialized area: 16.7 ± 1.1
versus 25.4 ± 2.1%, P <0.05; LV-ejection fraction: 22.1 ± 3.9
versus 43.4 ± 3.9%, P <0.05). Cardiac function improved after
transplantation of EPCs from HS, but not after transplantation of
EPCs from patients with ICM as determined by cardiac MRI and
haemodynamic analyses. MicroRNA profiling indicated a
markedly reduced expression of the miR126 and miR130a in
EPCs and CD34+ cells from patients with ICM. Furthermore,
levels of the respective targets, SRED-1 and HOXA-5, were
upregulated in these cells. Moreover, down-regulation of
miR126 impaired the beneficial cardiac effects of early EPCs
from HS, whereas down-regulation of miR130a, but not of
miR126 abolished the vascular repair capacity of early EPCs
from HS.
Conclusions: In vivo cardiac and vascular repair capacity of
early EPCs are markedly impaired in patients with CHF due to
ICM. Down-regulation of the miR-126 and miR-130a impairs the
pro-angiogenic effects of EPCs, whereas down-regulation of miR130a, but not of miR-126, abolishes the vascular repair capacity
of early EPCs. Altered miR regulation may also represent an
interesting target for the optimisation of cell-based treatment
approaches.
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Presence of CAD significantly modulates the diabetes
risk conferred by the TCF7L2 rs7903146 variant
A. Muendlein1, C.H. Saely1, S. Geller-Rhomberg1,
G. Sonderegger1, P. Rein2, T. Winder2, S. Beer2, A. Vonbank1,
H. Drexel1
1Vorarlberg Institute for Vascular Investigation and Treatment
(Feldkirch, A); 2Private Universität im Fürstentum Liechtenstein
(Triesen, FL)
Introduction: Genetic variant rs7903146 in the transcription
factor 7-like 2 (TCF7L2) gene has been consistently associated
with type 2 diabetes (T2DM) in several studies. It is unknown
whether it confers the same amount of diabetes risk in patients
with CAD as in patients who do not have CAD.
Methods: We therefore performed genotyping of variant
rs7903146 in a large cohort of 1650 consecutive Caucasian
patients undergoing coronary angiography for the evaluation of
established or suspected CAD. At angiography, significant CAD
was diagnosed in the presence of significant coronary stenoses
with lumen narrowing of ≥50%. The association between
rs7903146 and T2DM was evaluated in an additive genetic model.
Results: Variant rs7903146 was significantly associated with the
presence of T2DM in the total study cohort (adjusted odds ratio
(OR) = 1.38 [1.15–1.65]; p <0.001). Also, diabetes duration
significantly (p = 0.024) increased from the CC over the CT to the
TT genotype (7.7 ± 8.6, 8.1 ± 7.3 and 9.2 ± 6.8 years). When
patients with CAD (n = 950) were analyzed separately from those
without significant CAD, the association between variant
rs7903146 and T2DM was strongly significant in patients with
significant CAD (adjusted OR = 1.59 [1.26–2.00]; p <0.001), but
not in subjects who did not have significant CAD (OR = 1.04
[0.77–1.40]; p = 0.807). Variant rs7903146 was also significantly
associated with diabetes duration in individuals with CAD
(7.9 ± 8.8 8.9 ± 7.4 and 9.3 ± 6.8 years for the CC, CT, and TT
genotype, respectively, p = 0.018), but not in patients without
significant CAD (p = 0.718). An interaction term CAD x rs7903146
was significant (p = 0.018), indicating a significantly stronger
impact of the polymorphism on T2DM risk in patients with
significant CAD than in subjects without significant CAD.
Conclusions: We conclude that the presence of CAD
significantly modulates the diabetes risk conferred by the TCF7L2
rs7903146 variant.
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and Type IV–V (n = 10; p <0.001) aortic atherosclerotic plaques.
FAP was further enhanced in rupture-prone versus stable
coronary fibroatheromas (n = 12; p <0.05). Quantitative image
analysis revealed FAP expression in smooth muscle cells
(R2 = 0.893; P <0.001) of plaque tissue sections and in vitro
by FACS analyses. FAP was induced by foam cell-conditioned
medium (n = 8; p <0.05) and TNFα (n = 8; p <0.05), and
associated with macrophage burden (R2 = 0.763; p <0.05) in
plaque sections. FAP colocalized with collagen-poor regions
of fibrous caps and degraded gelatin in vitro. FAP’s gelatinase
activity was inhibited by a blocking antibody in both smooth
muscle cells in vitro (n = 8; p <0.05) and in fibrous caps of human
atherosclerotic plaques (n = 10; p <0.001) in situ.
Conclusion: FAP expression is induced by inflammatory stimuli
and enhanced in vulnerable human coronary plaques. Antibodybased inhibition of FAP’s gelatinase activity opens opportunities
for targeted treatment and molecular imaging of vulnerable
atherosclerotic plaques.

34

Fibroblast activation protein is induced by
inflammation and degrades collagen in vulnerable
atherosclerotic plaques
C.E. Brokopp1, S. Bauer1, P. Richards2, E. Aikawa3, K. Graves4,
M. Genoni4, P. Vogt1, H. Moch1, T.F. Lüscher1, S. Hoerstrup1,
C. Renner1, C.M. Matter1
1Universitätsspital (Zürich, CH); 2Universität Zürich
(Zürich, CH); 3Harvard Medical School (Charlestown, USA);
4Stadspital Triemli (Zürich, CH)
Introduction: Fibroblast activation protein (FAP) is a transmembrane protease which degrades collagen; the primary
component of mechanical stability in vulnerable atherosclerotic
plaques. However, The role of FAP in plaque rupture process is
unknown.
Methods: To elucidate the association of FAP with human
atherogenesis, we compared its expression in healthy aortae,
moderate, and advanced human aortic atherosclerotic plaques.
FAP expression in rupture-prone versus stable coronary
fibroatheromas was assessed by immunohistochemistry and
immunofluorescence. FAP expressing cell populations were
identified in plaque sections by immunofluorescence
colocalization analysis, and in vitro by fluorescence-activated cell
sorting (FACS). To investigate its induction, FAP was correlated
with macrophage burden ex vivo, and in smooth muscle cells
treated with foam-cell conditioned media and tumor necrosis
factor α (TNFα). FAP collagenase activity was quantified by in
situ zymography in fibrous cap sections, and in activated smooth
muscle cells in vitro. FAP gelatinase activity was blocked in
fibrous caps of vulnerable atherosclerotic plaques and in smooth
muscle cell cultures using an antibody directed against FAP’s
catalytic site.
Results: While FAP was scarcely detected in healthy arteries
(n = 8), its expression was increased in type II-III (n = 7; p <0.05),
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SIRT1 regulates tissue factor expression
A. Breitenstein1, S. Stein1, G.G. Camici1, C. Lohmann1,
A. Akhmedov1, P.J. Elliott2, C.H. Westphal2, C.M. Matter1,
T.F. Lüscher1, F.C. Tanner1
1UniversitätsSpital Zürich (Zürich, CH); 1Universität Zürich
(Zürich, CH); 2Sirtris Company (Cambridge, USA)
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, type 2 diabetes mellitus and obesity. 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: Sirt1 inhibition by splitomicin (25–200 uM)
or sirtinol (15–60 uM) enhanced basal and TNF-α induced
endothelial TF protein expression (n = 4; P <0.05) as well as
surface activity (n = 4; P <0.05). Sirt1 activation by SRT2183 had
the opposite effect (n = 4; P<0.05). Sirt1 overexpression in Sirt1-/mouse embryonic fibroblasts reduced TF expression (n = 5;
P <0.05) whereas Sirt1 inhibition did not. Sirt1 inhibition further
enhanced basal and cytokine induced TF mRNA expression TF
promotor activity, nuclear translocation as well as DNA binding of
the NFkB/p65 subunit (n = 4; P <0.05). Sirt1 siRNA enhanced TF
mRNA expression, and this effect was reduced in RelA/p65-/mouse embryonic fibroblasts reconstituted with non-acetylatable
K310-mutant-RelA/p65 (n = 6; P <0.05). Activation of the MAP
kinases JNK, p38, and ERK remained unaffected. In vivo,
C57Bl/6 mice treated with the Sirt1 activator SRT1720 exhibit
reduced TF activity in the arterial vessel wall as compared to
controls (n = 5; P <0.05).
Conclusion: SIRT1 inhibits TF expression at the transcriptional
level by impairing nuclear translocation and DNA binding activity
of NFkB/p65. Hence, modulating SIRT1 offers possible novel
therapeutic options targeting arterial thrombosis, in particular in
patients with cardiovascular risk factors such as aging and type 2
diabetes mellitus.

Mechanisms underlying altered endothelial effects
of high density lipoprotein in coronary disease:
role of protein kinase C-β2
C. Besler1, K. Heinrich1, L. Rohrer1, C. Doerries1, K. Yonekawa1,
S. Stein1, N. Schäfer1, M. Müller1, C. Manes1, C. Wyss1,
W. Maier1, A. von Eckardstein1, A. Fogelman2, T.F. Lüscher1,
U. Landmesser1
1Universitätsspital Zürich (Zürich, CH); 2David Geffen School
of Medicine (Los Angeles, USA)
Background: High density lipoprotein (HDL)-raising therapies are
currently evaluated as a potential novel therapeutic strategy in
patients with coronary disease (CAD). However, vascular effects
of HDL have been observed to be heterogeneous. Therefore, the
aim of the present study was to characterize mechanisms leading
to altered endothelial-protective properties of HDL in CAD
patients.
Methods: HDL was isolated from patients with stable CAD (n =
30), acute coronary syndrome (ACS; n = 25) and healthy subjects
(HS, n = 25) by sequential ultracentrifugation. The effects of HDL
on endothelial Akt, endothelial nitric oxide synthase (eNOS)
and protein kinase C (PKC)-β2 activation were determined.
Endothelial NO production was examined by electron spin
resonance spectroscopy. The effect of HDL on endothelial
inflammatory activation was evaluated by changes in NF-kB
activity, VCAM-1 expression and monocyte adhesion. The effect
of HDL on endothelial repair was examined by injection into nude
mice with carotid artery injury. Paraoxonase (PON)-1 activity and
content in HDL were examined, and the impact of specific PON-1
or PKC-β2 inhibition on endothelial effects of HDL was
characterized.
Results: In marked contrast to HDL from HS, HDL isolated from
patients with stable CAD and ACS failed to stimulate endothelial
Akt phosphorylation and Akt-dependent eNOS phosphorylation.
Whereas HDL from HS potently increased endothelial NO
production, HDL from CAD patients inhibited rather than
stimulated endothelial NO production. In addition, HDL from CAD
patients failed to stimulate eNOS-dependent anti-inflammatory
effects, i.e. inhibition of endothelial NF-kB activation, VCAM-1
expression and monocyte adhesion. HDL from HS, but not from
CAD patients improved endothelial repair in nude mice. Notably,
HDL from CAD patients increased endothelial PKC-β2 activation
and PKC-β2 inhibition restored beneficial endothelial effects of
HDL from CAD patients. PON-1 activity was profoundly reduced,
whereas PON-1 content was increased in HDL from CAD
patients. Of note, inhibition of PON-1 in HDL from HS led to
activation of endothelial PKC-β2 and prevented stimulation of
eNOS-activating pathways and endothelial repair.
Conclusion: These findings suggest that impaired HDLassociated PON-1 activity results in increased endothelial PKCβ2 activation by HDL from patients with CAD that represents a
major mechanism leading to impaired endothelial-protective
properties of HDL in CAD.
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Outcome of patients with acute coronary syndrome
in hospitals of different sizes in Switzerland. A report
from the AMIS Plus registry
D. Radovanovic1, P. Urban2, R. Simon3, M. Schmidli4,
M. Maggiorini5, H. Rickli6, J.C. Stauffer7, B. Seifert8,
F. Gutzwiller8, P. Erne9
1AMIS Plus Data Center (Zürich, CH); 2Hôpital de la Tour (Meyrin,
CH); 3Kantonsspital Uri (Altdorf, CH); 4Spital Herisau (Herisau,
CH); 5Universitätsspital Zürich (Zürich, CH); 6Kantonsspital St.
Gallen (St. Gallen, CH); 7Centre Hospitalier Universitaire Vaudois
(Lausanne, CH); 8Institut für Sozial- und Präventivmedizin der
Universität Zürich (Zürich, CH); 9Luzerner Kantonsspital
(Luzern, CH)

Objective: To assess the impact of patient admission in different
hospital types in Switzerland on early in-hospital and 1-year
outcomes in patients with acute coronary syndrome (ACS).
Methods: From 1997 to 2009, 31,010 ACS patients from 76 Swiss
hospitals were enrolled in the AMIS Plus registry. Large tertiary
teaching institutions with 24 hour/7 day cardiac catheterization
facilities were classified as type A hospitals, all others as type B.
One-year outcome was studied in a subgroup of patients
admitted after 2005. Multivariate logistic regression models were
used to calculate the odds ratios (OR with 95%CI) for
independent predictors of mortality and major adverse cardiac
events (MACE).
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Results: There were 11 type A hospitals with admissions of
15,987 (52%) patients and 65 type B hospitals with 15,023 (48%)
patients. Patients initially admitted into B hospitals were older,
more frequently female, hypertensive and diabetic, had more
severe comorbidities and more frequently NSTE-ACS/UA. They
were less likely to receive aspirin, clopidogrel and GPIIb/IIIa
antagonists. STE-ACS patients initially admitted into B hospitals
received more thrombolysis than those admitted into A hospitals,
but less percutaneous coronary intervention (PCI). From the
patients admitted to B hospitals, 5271 (35%) were transferred for
intervention. Crude in-hospital mortality and MACE were higher in
patients from B hospitals. Crude 1-year mortality of 3747 ACS
patients followed up was higher in patients initially admitted into B
hospitals, but no differences were found for MACE. Hospital type,
after adjustment for age, risk factors, type of ACS and comorbidities, was not an independent predictor of in-hospital
mortality (OR 0.94; 0.76–1.16), in-hospital MACE (0.98; 0.82–
1.17), 1-year mortality or 1-year MACE (1.06; 0.85–1.33). Analysis
of the time of admission indicated a crude outcome in favor of
hospitalization during duty-hours but no significant effect could be
documented for 1-year outcome.
Conclusion: ACS patients admitted to type B hospitals were
older, had more severe co-morbidities, more NSTE-ACS and
received less intensive treatment. However, after correcting for
baseline inequalities, early and mid-term outcomes were similar
regardless of hospital type. Ultimate patient outcome thus does
not appear to be influenced by the type of hospital where the
initial admission takes place. Appropriate early referral of selected
patients probably partly explains this finding.
38

Novel insights into the pathophysiology of unstable
angina using a high sensitive troponin assay
T. Reichlin1, R. Twerenbold1, M. Reiter1, J. Meissner1,
W. Hochholzer1, S. Steuer2, S. Bassetti3, K. Winkler4, M. Potocki1,
M. Noveanu1, R. Bingisser1, P.T. Buser1, S. Osswald1, C. Müller1
1Universitätsspital Basel (Basel, CH); 2Limmattalspital (Schlieren,
CH); 3Kantonsspital Olten (Olten, CH); 4Hospital del Mar
(Barcelona, E)
Background: The pathophysiology and myocardial injury in
unstable angina (UA) is poorly understood. Novel high-sensitive
troponin assays should allow us to determine whether UA is
characterized by low level acute myocardial injury that was not
detectable by previous standard troponin assays.
Methods: In an international multicenter study, we enrolled 1163
consecutive patients with a suspected acute coronary syndrome.
High-sensitive troponin T (hsTnT) was determined in a blinded
fashion at presentation and after 1, 2, 3, and 6 hours. The final
diagnosis was adjudicated by two cardiologists using all available
clinical information including coronary angiography, stress testing,
and the standard troponin levels obtained during clinical care.
Results: The adjudicated diagnosis was UA in 164 patients.
Changes of hsTnT in patients with UA, acute myocardial
infarction (AMI, n = 185) and non-cardiac chest pain (NCCP, n =
561) were –0.1 ng/l (–0.8 to +0.9 ng/l) in UA, 15.8 ng/l (2.7 to 57.8
ng/l) in AMI and 0.0 ng/l (–1.1 to 1.2 ng/l) in NCCP (p <0.001 and
p = 0.85 for comparison) within the first hour after presentation.
Changes within 2 hours were –0.1 ng/l (–0.9 to +1.0 ng/l) in UA,
36.6 ng/l (11.7 to 109.3 ng/l) in AMI and 0.0 ng/l (–0.7 to 0.7 ng/l)
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in NCCP (p <0.001 and p = 0.97 for comparison). 45% of UA
patients had a hsTnT level above the 99th percentile in healthy
volunteers (14 ng/l), as compared to 20% in patients with NCCP.
Conclusions: UA does not seem to result in relevant myocardial
injury as quantified by changes in hsTnT in the majority of
patients. This important difference between UA and AMI suggests
that UA and AMI are different diseases on the myocardial level
and highlights the importance of the δ criterion in the current
definition of AMI.
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Percutaneous coronary interventions in venous bypass
grafts compared to native coronary arteries: clinical
characteristics, procedural characteristics and in-hospital
outcome in a large European registry
R. Zbinden1, A.K. Gitt2, W. Wijns3, J. Marco4,
R. Seabra-Gomes5, F. Weidinger6, F.R. Eberli1
1Stadtspital Triemli (Zürich, CH); 2Herzzentrum Ludwigshafen
(Ludwigshafen, D); 3Cardiologisch Centrum (Aalst, B); 4Centre
Cardiothoracic Monaco (Monaco, MC); 5Instituto do Coracao
(Lisboa, P); 6Krankenanstalt Rudolfstiftung (Wien, A)
Background/aims: Drug eluting stents have decreased
restenosis rates after percutaneous coronary interventions (PCI)
in saphenous vein grafts (SVG) and might therefore be a valuable
alternative to repeat CABG. However, PCI in SVG is accompanied
by a high incidence of major adverse cardiac events, of which
graft occlusion and no reflow are the most prevalent. The aim
of this study was to analyze procedural characteristics and inhospital outcome in all-comer patients (pts) with SVGinterventions compared to patients with native coronary artery
interventions in Europe.
Methods: Between May 2005 and April 2008 a total of 47407
consecutive pts undergoing PCI in 176 centres in 33 countries in
Europe were prospectively enrolled in the PCI-registry of the Euro
Heart Survey programme. In the present analysis we compared
pts with PCI to SVG (saphenous vein graft intervention group;
SVG-IG) to pts with PCI to native coronary arteries (native
coronary artery intervention group;NCA-IG) with a special
emphasis on the occurrence of distal emolisation in SVG-IG.
Results: 664 (1.4%) pts of the 47407 pts in the registry had an
intervention in a bypass-graft. Mean age was higher (68.9 ± 9.5
years vs. 63.5 ± 11.3 years; p <0.0001) and there were more men
(84.5% vs.74.0%; p <0.0001) in the SVG-IG compared to the
NCA-IG. 35.3% of the SVG-IG were diabetic compared to 24.8%
in the NCA-IG (p<0.001). The percentage of pts with acute
coronary syndrome was comparable between the SVG-IG and
the NCA-IG (26.8% vs. 29.7%; P = NS). Left ventricular ejection
fraction (LVEF) was significantly lower in the SVG-IG (p <0.001).
No reflow occurred more frequently in the SVG-IG than in the
NCA-IG (3.8% vs. 1.3%; p <0.001) with distal protection devices
used in 10.6% and 0.2%, respectively (p <0.001). However, this
increased rate of no reflow did not result in an increased rate of
post procedural myocardial infarction (11.6% vs. 13.3% in SVG-IG
vs. NCA-IG; p = NS). Similarly, in-hospital mortality was
comparable between the two groups (2.1% for SVG-IG vs 1.4%
for NCA-IG; p = NS).
Conclusion: With current intervention techniques no reflow
occurs in a small percentage of patients undergoing saphenous
vein graft interventions. This has no influence on the incidence of
post-procedural MI or in-hospital mortality compared to
interventions in native coronary vessels.
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Long-term follow-up after fractional flow reserve-guided
treatment strategy of isolated proximal left anterior
descending coronary artery stenoses
O. Muller1, F. Mangiacapra2, A. Ntalianis2, C. Trana1,
M. Hamilos2, J. Bartunek2, M. Vanderheyden2, E.W. Wyffels2,
G. Heyndrickx2, W. Wijns2, E. Barbato2, B. De Bruyne2
1Centre Hospitalier Universitaire Vaudois (Lausanne, CH);
2Cardiologisch Centrum (Aalst, B)
Background: The presence of a stenosis in the proximal left
anterior descending coronary artery (LAD) is considered to bear
important prognostic information given the amount of myocardium
at risk. The aim of the present study was to assess the long-term
clinical outcome of patients with an angiographically equivocal
LAD stenosis in whom the revascularization strategy was based
on fractional flow reserve (FFR).
Methods and results: FFR were performed in 730 patients with
an angiographically equivocal isolated proximal LAD stenosis
and no significant valvular disease. We analyzed two groups:
patients having a FFR ≥0.80 and treated medically (defer group,
n = 564), and patients having a FFR <0.80 who underwent
revascularization (treated group, n = 166). There were no
differences in baseline clinical characteristics between the 2
groups except for smoking habits. The mean FFR in the defer
group (0.87 ± 0.05) was significantly higher than in the treated
group (0.71 ± 0.08), P <0.0001. In the treated group, 13% had
CABG and 87% had PCI (25% of DES). The 5 years survival in
the defer and treated groups were 92.6% and 86.9% respectively
(P = 0.03). The 5 years event-free survival (death, myocardial
infarction in LAD and target vessel revascularization) in the
defer and treated group were 87.5% and 63.4% respectively
(P = 0.0019).
Conclusions: Deferring PCI of an isolated proximal LAD stenosis
when FFR ≥0.80 is associated with an excellent prognosis
at 5 years.
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Concomitant proton pump inhibitor therapy is
associated with higher myocardial infarction rates
after percutaneous coronary intervention
T. Burkard, C. Kaiser , H.P. Brunner-La Rocca, M. Pfisterer,
R. Jeger for the BASKET Investigators
Background: There are conflicting data about the safety of the
frequently used co-medication of clopidogrel and proton pump
inhibitors (PPI) due to a possibe interaction between the
compounds in the hepatic cytochrome P450 system. However,
there is uncertainty about the clinical relevance of this drug-drug
interaction.
Methods: Patients (pts) of the Basel Kosten Effektivitäts Trial
(BASKET) randomized 2:1 to drug eluting vs. bare-metal stents
during percutaneuos coronary intervention (PCI) and by protocol
receiving clopidogrel over 6 months were analyzed with special
regard to concomitant PPI therapy, i.e., omeprazol, esomeprazol,
pantoprazol, or lansoprazol. Endpoints were myocardial infarction
(MI), death, and target vessel revascularisation (TVR) after 36
months. Multivariate Cox regression analysis was performed
using the baseline differences between the groups, i.e., sex, age,
diabetes mellitus, weight, serum creatinine level, ulcer disease,
and a discharge medication with acetylic salicylic acid (ASA),
corticosteroids, and nonsteroidal anti-inflammatory drugs
(NSAID), as covariates.
Results: Of 801 pts with data available, 109 (14%) had PPI. Pts
with PPI were older (66.5 ± 10.5 vs. 63.3 ± 11.3 years, p = 0.006)
and more often female (80% vs. 69%, p = 0.009), had more often
diabetes mellitus (29.6% vs. 17.3%, p = 0.002) and a history of
ulcer disease (8.3% vs. 3.3%, p = 0.015), and had more often a
concomitant therapy with NSAID (7.3% vs. 2.2%, p = 0.003) and
corticosteroids (11% vs. 3.6%, p = 0.001) but less often with ASA
(91.7% vs. 97%, p = 0.008) compared with patients without PPI.
Pts with PPI had a worse 36-month outcome with higher rates of
MI (14.7% vs. 7.4%, p = 0.01; fig. 1) with most events occurring
early after PCI but similar rates of death (9.2% vs. 7.4%, p = 0.51)
and TVR (20.2% vs. 15.3%, p = 0.2). By multivariate analysis,
diabetes mellitus (HR 1.83, 95% CI 1.07–3.15) and use of PPI
(HR 1.88, 95% CI 1.05–3.37) were the only independent risk
factors for MI after 36 months.

Conclusion: In a real-world PCI population, the combination of
PPI and clopidogrel was associated with a duplication of MI rates
at 3 years. Even after correction for confounding factors, PPI
remained an independent predictor of outcome emphasizing the
clinical importance of this drug-drug interaction.
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Change in incidence of diagnoses in patients with
suspected myocardial infarction when using a
high-sensitive cardiac troponin assay for adjudication
of diagnoses instead of a standard cardiac troponin assay
T. Reichlin1, R. Twerenbold1, M. Reiter1, J. Meissner1,
W. Hochholzer1, S. Steuer2, S. Bassetti3, K. Winkler4, M. Potocki1,
M. Noveanu1, R. Bingisser1, P.T. Buser1, S. Osswald1, C. Müller1
1Universitätsspital Basel (Basel, CH); 2Limmattalspital
(Schlieren, CH); 3Kantonsspital Olten (Olten, CH);
4Hospital del Mar (Barcelona, E)
Background: The recently introduced high-sensitive cardiac
troponin (hs-cTn) assays can measure low level myocardial injury
that was not detectable by previous standard troponin assays and
have been shown to improve the early diagnosis of acute
myocardial infarction (AMI). It is unknown how hs-cTn assays will
change the incidence of diagnoses in patients presenting with
chest pain.
Methods: In an international multicenter study, we enrolled
1247 consecutive chest pain patients. The final diagnosis was
adjudicated by two independent cardiologists using all available
clinical information including coronary angiography, stress testing,
and the standard troponin levels obtained during clinical care.
High-sensitive cardiac troponin T (hs-cTnT) was determined in a
blinded fashion at presentation and after 1, 2, 3, and 6 hours. For
this analysis, final diagnoses were re-adjudicated retrospectively
according to baseline levels and changes of hs-cTnT in 953
patients, in whom at least one follow-up hs-cTnT value was available.
Results: According to standard troponin assays, the adjudicated
final diagnoses were acute myocardial infarction (AMI) in 132
patients (14%) and cardiac necrosis from conditions other than
coronary artery disease in 28 patients (3%). In the group of nonAMI patients, a hs-cTnT level above the 99th percentile of a
healthy reference population (14 ng/l) was observed in 244
patients (30%). Using the criteria of both a hs-cTnT level above
the 99th percentile and a significant change in hs-cTnT (rise or
fall by 4 ng/l within 6 hours corresponding to 30% of 99th
percentile) as well as all available clinical information for readjudication of final diagnosis resulted in an increase in the
diagnosis of acute myocardial infarction (AMI) by 27% (168 vs.
132 patients) and in an increase in the diagnosis of acute cardiac
necrosis from other conditions than AMI (e.g. arrhythmias,
pulmonary embolism, heart failure) by 407% (114 vs. 28 patients).
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Conclusions: The use of hs-cTnT for retrospective readjudication of final diagnosis in chest pain patients results in an
increase of AMI by 27% and of cardiac necrosis from conditions
other than AMI by 407% when compared to adjudication by
standard troponin assays. This highlights the importance of
considering conditions with low level myocardial injury other than
AMI when interpreting positive troponin test results.
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Results: In 14 patients, WIA was performed in a total number
of 15 vessels (9 with, 6 without CAD; 4 right, 11 left coronary
arteries). The EDRSW was significantly higher in patients with
CFVR <2 in both, the proximal (p <0.0001) and the distal
(p = 0.031) vessel segments, compared to patients with CFVR
≥2 (see figure). No differences were found during hyperemia and
vessel occlusion. The CFVR was inversely related to EDRSW in
the proximal segments (r = –0.708, p = 0.007).
Conclusion: Pre-dilation of distal resistance vessels in the
presence of CAD (small CFVR) leads to an augmented EDRSW
energy, probably caused by the larger vascular volume increase
during the transition from vessel compression to de-compression.
This energy is transmitted to the proximal coronary segments.
Therefore, the measurement of EDRSW energy could be a new
method for the assessement of the hemodynamic relevance of
CAD. In contrast to previous methods, this approach does not
require an induction of hyperemia or distal guide wire placement.
44
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Assessment of the hemodynamic relevance of coronary
artery disease: without hyperemia and in the proximal
vessel segments?
S.F. de Marchi, T. Traupe, C. Gassmann, K. Gysi,
H. Steck, S. Cook, R. Vogel, C. Seiler
Inselspital (Bern, CH)
Background: The assessment of the hemodynamic relevance
of coronary stenoses requires the induction of a myocardial
hyperemia. In invasive techniques, furthermore, a guide wire
equipped with sensors must be placed distal to the stenosis. Until
now, wave intensity analysis (WIA) has never been performed in
patients with coronary artery disease (CAD).
Methods: The intensity and energy content of pulse waves can
be calculated by applying the so called “method of
characteristics” (Riemann, 1860) to simultaneously obtained
intracoronary pressure and Doppler flow-velocity signals. The
pulse waves can be separated according to their direction of
propagation (antegrade, retrograde) and type of wave (suction or
pushing). In 14 patients, wave intensity curves were recorded
according to the following sequence: proximal at rest, distal at
rest, distal during hyperemia, distal during occlusion. The signals
were digitized and analyzed using a customized measurement
system and software. The end-point was the energy of the earlydiastolic, retrograde suction-wave (EDRSW, Ws/m2/s2). Coronary
flow velocity reserve (CFVR, arbitrary units) was used as
reference parameter for the hemodynamic significance of CAD.

Percutaneous coronary intervention in Europe in 2006
A. Moschovitis, S. Cook, B. Meier
Inselspital (Bern, CH)
Aims: The registry has aimed to collect data on European trends
in interventional cardiology since 1992. This 15th report presents
aggregated European data on cardiac catheterisation procedures
in the year 2006.
Methods and results: Numbers and types of procedures
performed during the year 2006 were collected by means of a
standardised questionnaire from all adult percutaneous cardiac
intervention centres in Europe. Questionnaires were collected
from all national member societies of the European Association
of Percutaneous Cardiovascular Interventions (EAPCI). In spite of
repeated reminders only 23 of 30 countries provided data. Data
were not obtained from Cyprus, Greece, Luxemburg, Portugal,
Romania, the Netherlands, and Turkey. The analyses were
performed for all countries based on the most up-to-date available
data. With 2.5 mio coronary angiographies performed in Europe
in 2006, the overall number of diagnostic procedures continues to
increase (+7.9%), faster than does the population (+0.4%). The
number of percutaneous coronary interventions (PCI) paralleled
this increment (+9.6%). A marked disparity prevails between the
European nations. Although the absolute number of stenting
procedures increased (+5.4%), there was a comparative slight
reduction in the stenting/PCI ratio (0.85). Use of drug-eluting
stents (DES) remained virtually unchanged in comparison to the
previous report, in spite of “safety concern warnings” regarding
their use in 2006. Reported mortality remained low (0.5% of PCI
in 2005, 0.6% in 2006) and other reported serious complications
concerned less than 1% of all procedures. Among the
noncoronary procedures percutaneous closure of atrial shunts
showed a constant progression. Data concerning the new asset
of interventional cardiology, percutaneous aortic valve
replacement, were not yet collected.
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Conclusions: Interventional cardiology in European countries is
ever expanding. In spite of the drug eluting stent firestorm hailing
in the course of 2006, the number of implanted DES even slightly
increased in comparison with 2005. Mortality and procedurerelated complications remained low. Among the noncoronary
procedures, percutaneous shunt closures increased, albeit
moderately.
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Characteristics of unsuccessful radiofrequency
ablation for supraventricular arrhythmias
F. Rigamonti, C. Blanche, H. Burri, M. Zimmermann
Hôpital de La Tour (Meyrin, CH)
Introduction: The aim of the present study was to assess the
characteristics of unsuccessful radiofrequency catheter ablation
in a large group of patients referred for ablation of
supraventricular arrhythmias.
Methods and results: We retrospectively analyzed all
radiofrequency catheter ablation (RFA) procedures performed
between 1997 and 2009 in patients referred for curative treatment
of atrial flutter (AFl), atrial tachycardia (AT), accessory pathways
(AP), permanent junctional reciprocating tachycardia (PJRT) and
atrioventricular node reentrant tachycardia (AVNRT). On a total of
975 procedures, 45 were considered as primary failures (4.6%).
AFl RFA was unsuccessful in 13/331 (3.9%); of these 13 failures,
12 were related to non-isthmus dependant AFl or to multiple
circuits, and l procedure was interrupted because of severe pain
during RF application. AT RFA was unsuccessful in 11/60 (18.3%);
of the 11 failures, 7 were related to a septal location with a risk of
AV block, 2 to inadequate mapping and 2 to a left atrial location
without attempt of transseptal puncture during the same
procedure. AP RFA was unsuccessful in 18/168 (10.7%),
essentially because of a posteroseptal location (n = 7), midseptal
(n = 2) or parahisian location (n = 3) with a risk of AV block,
immediate recurrence despite several successful applications
(n = 3), or procedure length/time constraints (n = 3). A repeat RFA
was successfully performed in 5/18 initial failures (27.8%). RFA for
PJRT was unsuccessful in 2/12 (16.7%); these 2 cases were
related to the location of the pathway (inside the coronary sinus)
and were successfully re-ablated during another RFA session
using a right jugular approach. AVNRT RFA was unsuccessful in
only 1/404 (0.2%); in this case the RFA was abandoned because
of a high risk of AV block.
Conclusion: failure of RFA for supraventricular arrhythmias is low
(4.6%) and primary success rate is high (95.4%). The reasons for
failure are: a) patients safety (risk of AV block); b) atypical or
complex arrhythmias; c) posteroseptal location; d) need for an
alternative approach and e) procedure length due to difficult
mapping.

Myocardial injury after catheter ablation of atrial
fibrillation: a comparison of cardiac biomarkers after
ablation using radiofrequency energy versus cryoenergy
Y. Suter, D. Altmann, B. Schaer, C. Sticherling, S. Osswald,
M. Kühne
Universitätsspital Basel (Basel, CH)
Background: Cardiac biomarkers have been shown to be
elevated after radiofrequency (RF) catheter ablation for atrial
fibrillation (AF). Lesion formation and energy application times are
different with RF compared to cryoenergy (Cryo). The aim of this
study was to compare the levels of cardiac biomarkers after
pulmonary vein isolation (PVI) of paroxysmal AF using RF versus
Cryo and to correlate outcomes.
Methods: 42 patients (81% male, age of 58 ± 9 years, left
ventricular ejection fraction 57 ± 7%, left atrial size 41 ± 5 mm)
with paroxysmal AF referred for PVI were included. 22
consecutive patients underwent PVI using a 28 mm cryoballoon
ablation catheter (Arctic Front, Cryocath). In a matched control
group of 20 patients circumferential antral PVI was performed
using a 3.5 mm-tip open-irrigation RF ablation catheter
(Thermocool, Biosense Webster) in conjunction with an
electroanatomic mapping system. The procedural endpoint was
PVI confirmed by a Lasso catheter. Cardiac biomarkers (Troponin
T (TrT, normal <0.04 mcg/l) and creatine kinase MB (CK-MB,
normal <5 mcg/l)) were determined 18 hours after completion of
the procedure.
Results: Baseline characteristics did not differ between the
patients treated with RF and Cryo. The mean ablation time was
50 ± 15 min. in the Cryo group and 45 ± 10 min. in the RF group
(p = 0.4). The post-procedure TrT and CK-MB levels were
elevated in all 42 patients. The mean level of TrT in the RF group
was 1.25 ± 0.09 mcg/l compared to 0.88 ± 0.14 mcg/l in the Cryo
group (p = 0.03). CK-MB levels did not differ significantly between
the groups (33 ± 13 mcg/l in the Cryo group compared to 15 ± 6
in the RF group, p = 0.16). The procedural endpoint of PVI was
reached in all patients. With a postprocedural blanking period of
three months, 15/20 patients (75%) in the RF group and 17/22
patients (77%) in the Cryo group were in stable sinus rhythm after
a mean follow-up of 9 ± 4 months (p = ns).
Conclusion: Elevations of cardiac biomarkers above cut-off
values for myocardial infarction occur after catheter ablation of
paroxysmal AF regardless whether RF or Cryo is used. With
similar ablation times, TrT rises were significantly higher after
ablation using RF compared to Cryo. The clinical outcomes
between the two groups were similar.
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Duty cycled unipolar/bipolar compared to conventional
radiofrequency ablation in paroxysmal and persistent
atrial fibrillation
C. Tivig1, L. Dang1, H.P. Brunner-La Rocca2, C. Scharf1
1Klinik im Park (Zürich, CH); 2Universiteit Maastricht
(Maastricht, NL)
Background: Multielectrodes for duty cycled (DC)
bipolar/unipolar radiofrequency ablation (RFA) have been
developed to treat atrial fibrillation (AF), but data on outcome
compared to conventional single tip RFA is scarce.
Methods: Between 2006 and 2008 DC RFA was performed in
209 consecutive patients (143 (68%) paroxysmal and 66 (32%)
persistent AF. As controls served 211 patients, 155 (73%) with
paroxysmal and 56 (27%) with persistent AF (p= 0.3), which were
treated between 2005 and 2007. In DC RFA, the pulmonary veins
(PV) were isolated followed by ablation at the septum and left
atrium if AF persisted. Conventional PV isolation was guided by
circular mapping electrodes, followed by anatomical lines at the
roof and mitral isthmus.
Results: In paroxysmal AF freedom of AF was achieved after
1.08 procedures per patient (proc/pt) in 82% after DCRFA and
after 1.19 proc/pt in 87% after conventional RFA at 8.5 ± 6.5
months follow up (p = 0.3). In patients with persistent AF, freedom
of AF was demonstrated in 79% of patients after 1.35 proc/pt with
DC RFA and in 80% after 1.34 proc/pt with conventional RFA at
11.5 ± 8.5 months follow up (p = 0.9). Similar outcome was
observed in 119 patients with long-term follow up 21 ± 7 months
(range 12–40) months. Left atrial flutter occurred in 3% and 8%
after paroxysmal AF ablation (p < 0.05) and in 12% and 23% after
persistent AF ablation (p = 0.1). Multivariate predictors for
success in both groups were age, LA size, presence of persistent
vs. paroxysmal AF and previous pacemaker implantation, but not
the technology used. Non-fatal complications were seen in 2.8%
with no differences between the groups.
Conclusion: Duty cycled and conventional RFA have similar
outcome in this case control study.

Results: Sixty-three (15.4%) patients had CRT at the time of the
procedure. The proportion of CRT patients increased from 4.1%
(1999–2003) to 21.5% (2004–2008), (p <0.001). Compared to
non-CRT patients, CRT patients were older (67 ± 9 vs. 59 ± 15
years, p <0.001), had a lower ejection fraction (22 ± 8 vs. 35 ±
16%, p <0.001), worse New York Heart Association class (2.7 ±
0.8 vs. 1.6 ± 0.8, p <0.001), and more VT morphologies (2.8 ± 1.4
vs. 2.3 ± 1.7, p = 0.004). RFA achieved similar rates of acute
abolition of all inducible VTs (57.1% vs. 59.7%, p = 0.815), and
subsequent recurrence of any VT was similar (42.9% vs. 35.7%,
p = 0.349) in CRT and non-CRT patients, but CRT patients
reached the endpoint of death or heart transplantation earlier
than non-CRT patients (hazard ratio = 1.89; 95% confidence
interval, 1.22–2.93; p = 0.003). Multivariable analysis suggested
that this is due to the associated severity of heart disease.
Conclusion: The number of patients with CRT and recurrent VT
is increasing. These patients have worse survival, likely related to
greater disease severity, but ablation has similar palliation for
recurrent VT and warrants consideration in this population.
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Short-term kinetics of cardiac markers following
catheter ablation of atrial fibrillation
P. Carroz, J. Schläpfer, P. Pascale, J. Tenkorang, M. Fromer,
E. Pruvot
Centre Hospitalier Universitaire Vaudois (Lausanne, CH)
Background: Radiofrequency catheter ablation (RF-CA) of atrial
fibrillation (AF) is the treatment of choice of symptomatic drugrefractory AF. The objective of our study is to characterize the
kinetics of markers (mean ± SE) of cardiac necrosis (troponin I,
TN-I), inflammation (C-reactive protein, CRP) and cardiac stress
(NT-proBNP) before and up to 48 hours following RF-CA of AF.
Method: 78 consecutive patients (56 ± 10 y, 73% male)
underwent 112 RF-CA procedures for drug-refractory AF (mean
AF duration 9 ± 9 y, paroxysmal in 60%, persistent in 13% and
long standing persistent in 27%). All patients were discharged in
sinus rhythm.
Results: TN-I levels gradually increased and peaked at 18 hours
following RF-CA (from a pre RF-CA value of 0.03 ± 0.01 to 1.78 ±
0.10 mcg/l, p <0.01) before progressively returning to baseline
values (dashed line in figure). In contrast, CRP levels (plain line in
figure) showed a late increase at 48 hours following RF-CA (from
3.6 ± 0.5 to 24.7 ± 2.0 mg/l, p <0.01), while NT-proBNP levels
remained unchanged (from 417 ± 54 to 403 ± 49 ng/l at 48 hours,
p = ns).
Conclusion: RF-CA of AF produces amounts of cardiac necrosis
comparable to acute coronary syndrome. The delayed increase in
inflammation (48 hours) might be involved in both early
thrombogenicity and AF recurrence unrelated to long term failure.
The absence of NT-proBNP changes following RF-CA of AF and
restoration of sinus rhythm suggests that measurement of this
parameter early after RF-CA is unlikely to be predictive of late
recurrence.

53

Radiofrequency catheter ablation of ventricular
tachycardia in patients with cardiac resynchronization
therapy
J. Seiler, K. Inada, K.C. Roberts-Thomson, D. Steven,
F. Sacher, U.B. Tedrow, B.A. Koplan, R. John, G.F. Michaud,
W.G. Stevenson
Brigham and Women’s Hospital (Boston, USA)
Background: Ventricular tachycardia (VT) is a marker of mortality
in patients with depressed ventricular function, and cardiac
resynchronization (CRT) is an important therapy for advanced
heart failure. There is limited information about the outcomes of
radiofrequency catheter ablation (RFA) for treating recurrent VT in
this population. Objective: To characterize CRT patients with
recurrent VT and assess their prognosis after RFA.
Methods: Data from 410 consecutive patients with VT due to
heart disease referred for RFA from 1999 to 2008 were reviewed.
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Conventional catheter ablation of atrial fibrillation:
procedure duration and fluoroscopy time decrease with
increasing volume
L. Roten, E. Delacrétaz, K. Makowski, J. Seiler, N. Schwick,
J. Fuhrer, H. Tanner
Inselspital (Bern, CH)
Introduction: New technologies are increasingly being
introduced to facilitate atrial fibrillation (AF) ablation and to reduce
procedure duration and fluoroscopy time. Nevertheless, the
conventional technique for pulmonary vein isolation (PVI) is
efficient, and we hypothesized that it improves with experience.
Therefore, we investigated the changes in procedure duration
and fluoroscopy time over the past years in our center.
Methods: Procedural data of all patients in whom conventional
AF ablation has been performed at our institution since the first
procedure in 2001 was analyzed. Procedures performed with use
of advanced anatomical mapping systems were excluded.
Procedure duration was measured from puncture of vein to
sheath removal. Procedural data on redo-procedures and
persistent AF were analyzed from 2005–2009 due to small
numbers of such procedures before 2005.
Results: Out of a total of 634 AF catheter ablation procedures,
430 were first procedures, and 204 were redo-procedures. In first
procedures, AF was paroxysmal in 315, and persistent in 115.
Mean age of these patients was 58 ± 10 years, and 77% were
male. Mean LV-EF was 60 ± 9%, median CHADS2-Score 1, and
median time since first AF episode 48 months. The median

procedure duration and fluoroscopy time for each year in patients
with paroxysmal and persistent AF, and for first and redoprocedures are given in figure 1. Overall median procedure
duration and number of procedures for each year are shown in
figure 2. There was a significant decrease in procedure duration
and fluoroscopy time during recent years, both for paroxysmal or
persistent AF ablation, and for first procedures. In redoprocedures, fluoroscopy time did not change significantly,
whereas procedure duration significantly decreased. The success
rate of AF ablation after only one (first) procedure did not differ
significantly from 2001 to 2008 (p = 0.10). When analyzing the
years 2005–2009, there was no significant difference in overall
complication rates (p = 0.18).
Conclusion: As volume increase and operator skills improve,
procedure duration and fluoroscopy time for conventional AF
catheter ablation decrease without significant impact on overall
complication and success rate.
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Transapical aortic valve replacement:
one-year experience in a single-centre
E. Ferrari, C. Marcucci, C. Sulzer, E. Rizzo, T. Rolf,
N. Jegaruban, L.K. von Segesser
Centre Hospitalier Universitaire Vaudois (Lausanne, CH)
Introduction: We report our single center experience on TA-TAVI
without angiography.
Methods: Between November 2008 and December 2009
(14 months), 33 consecutive high-risk patients with severe aortic
stenosis underwent a TA-TAVI. The landmarks identification,
the stent-valve positioning, and the postoperative control were
routinely performed under transesophageal echocardiograms
(TEE) and fluoroscopic visualization without contrast injections.
Results: Mean age was 80 ± 8 years. Mean valve gradient,
surface area and ejection fraction were 60 ± 21 mm Hg, 0.7 ±
0.16 cm2, and 53 ± 12%, respectively. Risk factors: pulmonary
hypertension (60%), peripheral vascular disease (71%), COPD
(45%), previous cardiac surgery (12%) and chronic renal
insufficiency (58%) (mean blood creatinine and urea levels: 95 ±
52 μg/dL and 8.6 ± 5 mmol/L). Average Euroscore: 32 ± 13%. The
valve deployment in the ideal landing zone was 96.7% successful
and a valve embolization occurred once. Thirty-day mortality was
9% (3 patients). Causes of death were: intraoperative ventricular
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rupture (conversion to sternotomy), right ventricular failure and
bilateral pneumonia. Stroke occurred once at postoperative day 9.
Renal failure (postoperative mean creatinine and urea levels:
89 ± 52.8 μg/dL and 7.5 ± 3.5 mmol/L), myocardial infarction and
A-V block were not detected.
Conclusion: TA-TAVI without angiography can be performed
routinely by experienced teams. Our report confirms that this
procedure is feasible and safe, and provides good results with low
incidence of postoperative renal disorders.
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Leaflet suspension to the contralateral annulus
to address mitral and tricuspid regurgitation
P.O. Myers1, J.T. Christenson2, M. Beghetti3, M. Cikirikcioglu2,
C. Tissot3, Y. Aggoun3, A. Kalangos2
1Brigham and Women’s Hospital/Harvard Medical School
(Boston, USA); 2Hôpitaux Universitaires de Genève (Genève, CH);
3Hôpital des Enfants (Genève, CH)
Purpose: When mitral and tricuspid leaflets are retracted or
tethered, acceptable coaptation can’t always be obtained using
standard repair techniques, such as annuloplasty, leaflet shaving,
resection of retracted secondary or primary chordae tendineae
and pericardial patch leaflet augmentation. We assessed the
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safety and mid-term results using a novel technique used as a
salvage procedure before valve replacement, to address leaflet
retraction or tethering in children.
Methods: All patients who required this additional technique after
valve repair with an unacceptable result and in whom a
conversion to valve replacement was considered were included,
between March 2003 and May 2009. A 5-0 polypropylene suture
was placed on the free edge of the retracted leaflet, reinforced by
an autologous pericardial pledget if the tissue appeared fragile,
and then anchored to the atrial side of the contralateral annulus.
This allowed the retracted or tethered leaflet to be brought up and
rest closer to the natural coaptation plane and improved the repair
result in all patients. 40 consecutive children required this
additional technique, 36 for the mitral valve (rheumatic 22,
congenital 11, functional 1, degenerative 1 and endocarditis 1)
and 4 for the tricuspid valve (dysplastic 2, Ebstein 2), with a mean
age of 11.4 ± 3.9 years.
Results: Mean aortic cross-clamping and CPB times were 34.3 ±
15.9 and 66.5 ± 24.2 minutes, respectively. There were no early
deaths. At discharge, 1 patient in the mitral group had mild
regurgitation (the remainder having trivial or no regurgitation) with
a transvalvular gradient of 4.4 ± 2.5 mm Hg (range 1.3–11, >7 in
3), and all patients had no or trivial tricuspid regurgitation with a
transvalvular gradient of 2 ± 1.4. During a follow-up of 32.5 ± 19.2
months, there were no late deaths and no thromboembolic
events. Three patients with rheumatic mitral valve repair required
reoperation for mitral valve replacement at a median of 3 months
from the repair. At echocardiography of the remaining patients,
the repair remained stable; the transvalvular gradient progressed
to 5.3 ± 2.2 (range 2–11, >7 in 1) for the mitral valve and 2 ± 1.4
for the tricuspid valve, with no suspension suture breakage.
Conclusions: This suspension technique is simple and safe. It
creates a large coaptation area that can eliminate regurgitation
and avoid or delay valve replacement, with acceptable diastolic
transvalvular gradients in most patients, which did not significantly
increase with growth.
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Postoperative thrombocytopenia and the stentless
Freedom Solo® prosthesis – is this phenomenon
reproducible?
D. Reineke, T. Aymard, L. Englberger, M. Stalder,
A. Weber, E. Krähenbühl, M. Czerny, T.P. Carrel
Inselspital (Bern, CH)
Background: There have recently been rumours and isolated
reports of postoperative thrombocytopenia after aortic valve
replacement (AVR) with the Freedom Solo stentless
bioprosthesis. The aim of this study was to examine whether this
phenomenon is reproducible in our data, and if patients with
stented valves are also affected and whether the underlying
pathology (regurgitation or stenosis) plays a role.
Methods: In a retrospective single center study thrombocytes
count of 141 consecutive patients receiving the Freedom Solo
bioprosthesis were compared with 132 patients receiving the
Edwards Perimount stented pericardial aortic prosthesis.
Preoperative levels, levels on the 3rd and 5th day following the
intervention were recorded. In addition the overall lowest count in
every patient was registered. The patients with the Freedom Solo
prosthesis were divided into groups according to aortic stenosis
and regurgitation. 132 patients had an aortic stenosis, 8 patients
suffered from aortic regurgitation. Patients received either isolated
AVR or were treated for concomitant disease of the coronary
arteries or the ascending aorta. The population was homogenous
according to preoperative treatment and postoperative
anticoagulation therapy.
Results: Patients receiving the Freedom Solo prosthesis showed
a significant decrease in the level of thrombocytes with the lowest
count going down to 75000 ± 32000 U/l. In the group of patients
who received the Edwards Perimount stented pericardial valve
number of thrombocytes decreased to 115000 ± 39000 U/l. The
difference was significant (p <0.002). Patients with aortic stenosis
have a significant higher level of thrombocytopenia compared to
patients suffering from aortic regurgitation in the solo group
(p <0.002). Bleeding complications due to thrombocytopenia
were low and comparable in both groups.
Conclusion: The significant decrease of thrombocytes could be
a specific by-product of the Freedom Solo stentless bioprosthesis.

VA LVE S / C O R ON A RY

The thrombocytopenia occurs significantly more frequent in cases
of aortic stenosis compared to isolated regurgitation. Although the
results are preliminary the last observation could be due to the
extensive decalcification of the aortic annulus which leaves deendotheliazed tissue in contact with blood.
66

Aortic valve repair by cusp extension for rheumatic
aortic insufficiency in children: long-term results
and impact of extension material
P.O. Myers1, C. Tissot2, J.T. Christenson3, M. Beghetti2,
M. Cikirikcioglu3, A. Kalangos3
1Brigham and Women’s Hospital/Harvard Medical School
(Boston, USA); 2Hôpital des Enfants (Genève, CH);
3Hôpitaux Universitaires de Genève (Genève, CH)
Objective: Aortic valve repair has good mid term results in
selected patients. However, neither the long-term results of
pericardial cusp extension in children nor the durability of different
pericardial fixation techniques have been reported. Our goal was
to evaluate the long-term results of aortic valve repair by tailoring
of cusp extension, and assess the impact of using different
pericardial materials for cusp extension.
Patients and methods: Seventy-eight children with severe
rheumatic aortic regurgitation (mean age 12 ± 3.5, range 3–18
years) underwent aortic valve repair using triple cusp extension
over a 12 year period. The aortic cusps were extended using
fresh autologuous pericardium in 53 patients (67.9%),
glutaryldehyde-fixed bovine pericardium (St Jude Medical Inc,
St Paul, MN) in 9 (11.5%) and Photofix bovine pericardium
(CardioFix, Sorin Carbomedics, Milano, Italy) in 16 (20.5%). Fiftyseven patients (73.1%) underwent concomitant mitral valve repair
for associated rheumatic mitral valve disease, and 8 (10.3%)
underwent tricuspid valve repair. All patients were then followedup by transthoracic echocardiography at 6 months and at yearly
intervals thereafter.
Results: There was one operative death from left ventricular
failure. Follow-up was complete in 98.7% of patients (76 of 77).
During a median follow-up of 10.7 years (range 1 months – 16.4
years), 1 late death (1.3%) occurred and 15 patients (19.7%)
required reoperation for aortic valve replacement at a mean
of 43 ± 33.7 months (range 1 month – 9 years), 9 within the
autologuous pericardium group (18%), 3 within the bovine
pericardium group (33%) and 3 within the Photofix pericardium
group (19%). Actuarial freedom from reoperation was 96 ± 2.3%
at 1 year, 87.5 ± 3.9% at 5 years, 84.6 ± 4.3% at 7 years, 80.7 ±
4.9% at 10 years, 78.7 ± 5.2% at 12 years and 75.3 ± 6% at
15 years, with a significantly higher reoperation rate in the bovine
pericardium group (log rank test, p = 0.02). On multivariate Cox
proportional hazard analysis, greater age (hazard ratio (HR) 1.25,
p <0.0001) and acute rheumatic pancarditis (HR 8.15, p = 0.001)
at operation were significant predictors of reoperation.
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36 values preoperatively were below the range compared to an
age- and gender matched standard population. 6 months after
surgery there was a significant increase in all aspects of QoL in
all patients independently of perfusion strategy (p <0.001) and
the results remained stable after 12 months. Patients who were
operated with the minimalized HLM showed better scores in QoL
compared to patients with the traditional HLM, although the
difference reached no statistical significance.
Conclusion: CABG improves QoL in all patients within 6 months.
The desired effect on QoL is stable after 12 months. New
technologies such as optimized perfusion during surgery might in
future further improve the results.
68

Conclusions: Aortic cusp extension provides adequate valve
repair in a large proportion of children with rheumatic aortic
regurgitation. Fresh autologuous and Photofix bovine pericardium
showed better durability, requiring fewer reoperations.
67

Validation of the gold standard: the optimal effect
of CABG on quality of life
E. Krähenbühl, C. Tschumi, D. Reineke, S. Hurni,
L. Englberger, T.P. Carrel, M. Stalder
Inselspital (Bern, CH)
Background: According to the current guidelines, CABG is
the gold standard in treatment of three vessel coronary artery
disease (CAD). Outcome in terms of mortality and morbidity are
well known. The principal aim of any therapeutic intervention is to
improve quality of life. The aim of this study was to assess the
effect of CABG on QoL.
Method: 166 patients with 3-vessel CAD were prospectively
enrolled in the study. QoL was assessed using the short form
36 health survey questionnaire (SF-36). All patients underwent
elective, isolated CABG on pump. 89 patients were operated with
the conventional heart lung machine (HLM), in 78 patients a
minimalized HLM was used. All in-hospital data have been
assessed and QoL was analyzed preoperative, 6- and 12 months
after surgery.
Results: Average number of distal anastomoses was 3.2 ± 0.9.
3 patients died (1.8%) during the hospital stay. Patient
characteristics in both perfusion groups were similar. Average SF-

Morphological and functional 3-tesla MRI of
saphenous vein coronary artery bypass grafts –
preliminary results
D. Reineke, H. Hoppe, M. Ith, V. Göber, M. Czerny, H. Tevaearai,
E. Krähenbühl, M. Stalder, L. Englberger, T.P. Carrel
Inselspital (Bern, CH)
Background: Reliable and early post-operative assessment of
coronary artery bypass grafts (CABG) is of clinical interest.
However, unless a coronary angiogram is performed, this remains
currently almost impossible. Purpose of the present study was to
evaluate 3-Tesla MRI, including MR-angiography (MRA) and
velocity encoded phase-contrast flow measurements, for the
postoperative morphologic and functional analysis of coronary
artery saphenous vein bypass grafts.
Methods: Ten patients scheduled for elective CABG with a
saphenous vein bypass graft were included. Each bypass was
examined intraoperatively using Doppler flow measurement, and
postoperatively with MR imaging analysis (MAGNETOM Verio 3.0
Tesla,Siemens, Erlangen, Germany) including velocity encoded
phase-contrast flow measurements and MR angiography with an
intravasal contrast agent gadofosveset trisodium).
Results: MRA could be completed in 8 patients with a total of
10 saphenous vein CABG. Thereof, 9 could be depicted including
7 from proximal to distal anastomosis. One non-significant
stenosis of less than 50% was found in the mid-portion of a
CABG to the right coronary artery. MRI mean flow of the venous
grafts was measured at 54.9 + 34.9 ml/min (CI 29.9 to 79.9) and
correlated with the intraoperative Doppler flow measurements
(54.0 + 28.5 ml/min, CI 33.6 to 74.4, r = .49, P = 0.08). In two
patients, MR scanning could not be completed due to discomfort
within their early postoperative recovery period.
Conclusion: Although not suitable for each patient, progress in
MR imaging may soon allow for reliable non-invasive assessment
of CABG patency and flow. The use of intravasal gadoliniumbased contrast agents is proposed to further enhance MRA
results in future studies.
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Procedural and long-term clinical outcome of elderly
patients with severe aortic stenosis undergoing
transcatheter aortic valve implantation
P. Wenaweser, T. Pilgrim, A. Kadner, S. Stortecky,
B. Eberle, G. Erdös, B. Meier, T.P. Carrel, S. Windecker
Inselspital (Bern, CH)
Background: Transcatheter Aortic Valve Implantation (TAVI)
has emerged as an alternative treatment option for severe,
symptomatic aortic valvular stenosis in selected high-risk patients.
We assessed procedural and long-term clinical outcome of
patients undergoing TAVI.
Methods and results: Between August 2007 and October 2009,
a total of 150 consecutive patients (mean age: 82.1 ± 6.6 years,
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56% female) presenting with symptomatic (mean NYHA
functional class: 2.7 ± 1.0), severe (aortic valve area: 0.7 ± 0.2 cm2;
mean Gradient 47 ± 18 mm Hg) aortic stenosis estimated high
risk for surgical aortic valve replacement (Log EuroSCORE
24 ± 14%) underwent TAVI by transfemoral (CoreValve, n = 95;
Edwards-SAPIEN, n = 23), transapical (n = 29) or transsubclavian
(n = 3) access. Concomitant PCI was performed in 12% of the
patients. Procedural complications and major adverse cardiac and
cerebrovascular events (MACCE) at 30 days and 6 months are
summarized in table 1 and 2.
Conclusion: This single center experience of TAVI in high-risk
patients demonstrates a high procedural success with favorable
clinical outcome irrespective of access site and device.

74
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Long-term survival of elderly patients with
severe aortic stenosis as function of treatment selection
T. Pilgrim, P. Wenaweser, S. Stortecky, A. Kadner, F. Meuli,
B. Eberle, T.P. Carrel, B. Meier, S. Windecker
Inselspital (Bern, CH)
Background: Symptomatic aortic stenosis carries a poor life
expectancy. Transcatheter aortic valve implantation (TAVI) has
emerged as treatment alternative for patients at increased risk for
surgical aortic valve replacement. We aimed to assess clinical
long-term follow-up of TAVI patients compared with medical
treatment.
Methods and results: Since August 2007, a total of 214 elderly
patients (mean age 82.4 ± 6.4 years) with symptomatic, severe
aortic stenosis (mean NYHA functional class 2.7 ± 0.8) at
increased risk for SAVR were included into a prospective registry.
A total of 150 patients underwent TAVI, whereas 64 patients were
allocated to medical treatment. Mean gradient and mean aortic
valve area were 45 ±18 mm Hg and 0.7 ± 0.2 cm2, respectively,
with an LVEF of 49 ± 15% with no significant difference between
the two groups. Estimated risk as assessed by log. EuroSCORE
was 24.0 ± 14.4% in the TAVI group and 26.9 ± 14.3% in the
medical group (p = ns). Major adverse cardiovascular and
cerebrovascular events within 30 days are summarized in table 1.
Survival curve (figure) shows a significant better survival of the
TAVI group as compared to the medical group.
Conclusion: High-risk patients with symptomatic, severe aortic
stenosis have a dismal prognosis in the absence of valve
replacement therapy. TAVI is a valuable treatment option in this
patient population with favorable short- and long-term outcome.

Surgical aortic valve replacement vs. transcatheter
aortic valve implantation in octogenarians
R. Jeger, F. Rüter, G. Leibundgut, C. Kaiser, F.S. Eckstein,
P.T. Buser, O. Reuthebuch
Universitätsspital Basel (Basel, CH)
Background: In recent years, transcatheter aortic valve
implantation (TAVI) has emerged as a possible alternative to
conventional surgical aortic valve replacement (SAVR) in very old
patients. However, prospective data directly comparing outcome
in both groups are sparse.
Methods: All patients ≥80 years of age with severe symptomatic
aortic stenosis undergoing either SAVR or TAVI via the
transfemoral (CoreValve®) or transapical route (Edwards Sapien®)
at the University Hospital Basel during the years 2008/2009 were
prospectively assessed and followed regarding 30-day outcome
(i.e., stroke, pacemaker implantation, myocardial infarction,
death). Patients were selected for either strategy based on
baseline risk with lower risk patients selected for the surgical
approach.
Results: Overall, aortic valve replacement was performed in 79
octogenarians (51 SAVR [65%] vs. 28 TAVI [35%], of which 24
[86%] via the transfemoral and 4 [14%] the transapical route).
Patients undergoing TAVI were older (84.3 ± 3.1 years vs. 82.9 ±
2.5 years, p = 0.032) and had a higher added (11.1 ± 2.3 vs. 9.5 ±
2.1, p = 0.0025) and logistic Euroscore index (26.4 ± 14.2% vs.
16.6 ± 10.8%, p = 0.0009) compared with SAVR patients. Preinterventional mean aortic valve gradient (46.0 ± 15.3 mm Hg vs.
48.6 ± 15.6 mm Hg, p = 0.48) and aortic valve area (0.68 ± 0.13
cm2 vs. 0.72 ± 0.19 cm2, p = 0.32) were similar in both groups
while left ventricular ejection fraction (50 ± 15% vs. 56 ± 13%,
p = 0.067) tended to be lower in TAVI vs. SAVR patients. Coronary
revascularization using either prior percutaneous coronary
intervention or concomitant coronary artery bypass graft surgery
was performed in 36% of TAVI and 49% of SAVR patients
(p = 0.34), respectively. Follow-up at 30-days was available in
every patient. Rates of stroke were 7.1% vs. 4.1% (p = 0.61) and
of pacemaker implantation 35.7% vs. 3.9% (p = 0.0003) in TAVI
vs. SAVR patients. No myocardial infarction occurred in either
group. Mortality at 30 days was 10.7% vs. 9.8% in TAVI vs. SAVR
patients (p = 1.0).
Conclusions: Despite higher baseline risk in TAVI patients,
short-term outcome is similar in very old patients undergoing
transcatheter vs. conventional surgical aortic valve replacement
for severe aortic stenosis. Despite a high pacemaker implantation
rate in interventionally treated patients, TAVI might be a real
alternative to SAVR in high-risk patients. However, long-term
results and larger sample sizes need to be awaited to draw final
conclusions.
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Peri-procedural pacing using an explanted pacemaker
connected to a regular screw-in lead for transcatheter
aortic valve implantation
S. Noble1, H. Burri1, H. Sunthorn1, P.-F. Keller1, M. Cikirikcioglu1,
A. Kalangos1, P. Wenaweser2, M. Licker1, M. Roffi1
1Hôpitaux Universitaires de Genève (Genève, CH);
2Inselspital (Bern, CH)
Background: Rapid pacing is commonly used during ballon
aortic valvuloplasty (BAV) prior to transcatheter aortic valve
implantation (TAVI). Following the procedure, the temporary
pacemaker lead is usually kept in the right ventricular (RV) apex
for few days because TAVI may result in impaired atrio-ventricular
conduction. Since, the prolonged use of a temporary pacemaker
lead in the RV is associated with a risk of lead displacement and
RV perforation, we developed an alternative temporary pacing
strategy.
Methods: An explanted permanent pacemaker connected to a
regular screw-in lead (Picture 1) is inserted via the internal jugular
vein through a peel away sheath. Between October 2008 and
December 2009, this pacing technique was used for per-BAV
rapid pacing and rhythm monitoring during the first 5 postprocedural days in 13 consecutives patients without prior
permanent pacemaker implantation and who underwent a
CoreValve procedure.
Results: The mean age of the patients was 84,6 ± 6 (70–90 yrs).
Seven patients (54%) were female. Mean logistic EuroSCORE
was 28.4% ± 15 (range 13-56). Mean length of stay in the
intensive care unit was 2.2 ± 1.5 days and mean length of backup pacing was 5.9 ± 2 days without events related to the
pacemaker (no lead displacement, tamponnade, sepsis or local
infection at the site of implantation). Patients could rehabilitate
and walk. Pacemaker interrogation was performed before removal
of the lead. Five patients (38.5%) were finally implanted with a
permanent pacemaker because of impaired atrio-ventricular
conduction.
Conclusion: Our experience suggests that the use of an
explanted permanent pacemaker connected to a regular screw-in
lead is a feasible and safe pacing strategy for TAVI. This
technique conveys a pacing safety comparable to definite
pacemakers and allows rapid discharge from the intensive care
unit and mobilisation of the patients.

Impact of transcatheter aortic valve replacement
therapy on patient volume, inclusion criteria and costs
A. Kadner, P. Wenaweser, T. Pilgrim, S. Stortecky, B. Gahl,
B. Eberle, B. Meier, S. Windecker, T.P. Carrel
Inselspital (Bern, CH)
Background: The successive establishment of transcatheter
aortic valve replacement (THV) therapy as an additional
treatment option for aortic valve replacement (AVR) initiated a
lively debate concerning transfer of patients from open cardiac
surgery towards THV, progressive extension of inclusion criteria of
THV candidates towards lower risk profile, and mounting costs of
valve replacement therapy. The aim of this study was to analyze a
single institution experience in regard to those concerns.
Patients and methods: Retrospective analysis of all patients
undergoing isolated surgical or transcatheter (transapical or
transfemoral) AVR between 2005 to 2009. Comparison of patient
characteristics (Euroscore), early mortality, length of
hospitalization, and total costs.
Results: The overall number of isolated AVR increased from
annually 71 (total: 256 AVR) in 2005 to 230 cases (total: 478 AVR)
in 2009. A marked increase of 40–50% was recognized after the
establishment of THV in 2008. In 2009, 41% of isolated AVR
have been performed by THV. THV patients revealed higher
Euroscores compared to surgical AVR, as well as compared to
the pre-THV period. Comparing patients with an Euroscore above
10, length of stay was comparable between the THV ( 8 days ± 7)
and surgical (10.5 d ± 6) candidates (p = 0.016). Explorative
mortality was not significant lower (p = 0.26) in surgical (4.4%)
versus THV (7.9%) patients. Total costs of THV replacement
therapy were considerably higher by 60 to 70 % compared to
surgical AVR, with single costs, such as material and implants,
about three times higher.
Conclusion: THV therapy is recruiting additional patients for
AVR therapy by extending inclusion criteria towards higher risk
patients. However, costs of this novel therapy are considerably
higher compared to the established surgical AVR, not only
attributable to material and implant costs.
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Transcatheter heart valve replacement therapy for
reoperation after previous CABG surgery
A. Kadner, P. Wenaweser, S. Stortecky, T. Pilgrim, G. Erdös,
B. Gahl, B. Meier, S. Windecker, T.P. Carrel
Inselspital (Bern, CH)
Background: The current treatment of choice for symptomatic
aortic stenosis is surgical aortic valve replacement (AVR) with
cardiopulmonary bypass. However, AVR may be associated with
significant operative morbidity and mortality in the setting of reoperation, especially in elderly high-risk patients. The less
invasive transcatheter heart valve (THV) represents an interesting
alternative for those patients. Here we present our early results
with this technique for re-operation after prior CABG.
Methods: Comparison between patients undergoing surgical or
THV reoperation with isolated AVR after prior CABG surgery
since 2005. THV was performed via transfemoral or transapical
access by implanting the Edwards SAPIEN™ or the Corevalve
xenograft bioprosthesis.
Results: The yearly overall number of re-op AVR increased from
11% (n = 8) to 14% (n = 32) since 2005. Since the introduction of
THV the percentage of surgically AVR declined from 11% to 8.9%,
whereas 21% of THV patients were re-operations. THV patients
demonstrated a significantly higher log Euroscore than surgical
patients with 32 vs. 20 (p:0.003). 30-day mortality (7.6% vs. 6.3%)
and length of hospital stay (9 d ± 7 vs. 10 d ± 4) were not different
between THV and surgical re-do AVR.
Conclusions: THV therapy represents a valuable option for re-do
AVR after prior CABG in high-risk patients.
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Risk factors promoting hypertensive crises –
evidence from a longitudinal study
A.M. Saguner1, S. Dür1, P. Erne2, U. Schiemann1,
U. Bürgi1, M. Perrig1, B. Meier1, A. Schoenenberger 1
1Inselspital (Bern, CH); 2Kantonsspital Luzern (Luzern, CH)
Background: Risk factors promoting hypertensive crises are a
matter of current debate and our knowledge about this entity
originates from few retrospective data only. Therefore, we
assessed potential risk factors of hypertensive crisis in a singlecentre prospective longitudinal study.
Methods: Participants of the current study consisted of 67
patients of our medical outpatient unit at the University Hospital
of Bern with previously diagnosed hypertension. All patients
received a baseline assessment including 24-h ambulatory blood
pressure (24-h ABPM) monitoring.We investigated a total of 33
potential risk factors. Hypertensive crisis constituted the main
outcome and was defined as acute rise of systolic BP ≥200 mm
Hg and/or diastolic BP ≥120 mm Hg. Cox regression models were
used to analyze relationships between risk factors and outcome.
Results: The mean duration of follow-up was 1.4 ± 0.4 years
(range 0.6 to 2.4 years). Four patients (6.0%) were lost to followup. Eight patients (12.7%) experienced hypertensive crisis during
follow-up. Of all potential risk factors, only non-adherence to
medication (HR 11.66, 95% CI 1.04 – 131.39, P = 0.047) and a
higher grade of obesity (HR 2.94, 95% CI 1.22–7.08, P = 0.016)
were independently associated with hypertensive crisis. None of
the measures derived from 24-h ABPM was significantly different
between patients with and without hypertensive crisis.
Figure 1
Flow chart.
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Conclusions: This prospective longitudinal study identified nonadherence to medication and the grade of obesity as risk factors
of hypertensive crisis. Our study suggests that clinicians should
clearly keep the detection and improvement of medical adherence
in antihypertensive therapy in mind to prevent hypertensive
crises, especially in diseases prone to medical non-adherence
such as depression and somatoform disorders.
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Systemic and intraplaque mediators of inflammation
are increased in patients symptomatic for ischaemic
stroke
F. Montecucco1, S. Lenglet1, A. Gayet-Ageron1, M. Bertolotto2,
G. Pelli1, D. Palombo2, B. Pane2, G. Spinella2, S. Steffens1,
L. Raffaghello3, V. Pistoia3, L. Ottonello2, A. Pende2, F. Dallegri2,
F. Mach1
1Université de Genève (Genève, CH); 2Università di Genova
(Genova, I); 3Fondazione Gerolamo Gaslini (Genova, I)
Background and purpose: The concept of “vulnerable plaque”
has been extended to the more recent definition of
“cardiovascular vulnerable patient”, in which “intraplaque” and
“systemic” factors contribute to the cumulative risk of acute
cardiovascular events. Thus, we investigated the possible role of
systemic and intraplaque inflammation in patients asymptomatic
vs. symptomatic for ischemic stroke.
Methods: Regions upstream and downstream the blood flow
were isolated from internal carotid plaques of patients
asymptomatic (n = 63) or symptomatic (n = 18) for first episode
of ischemic stroke. Specimens were analyzed for lipid, collagen,
macrophage, lymphocyte, neutrophil, mast cell and smooth
muscle cell (SMC) content and chemokine and cytokine mRNA
expression. Chemokine receptors and adhesion molecules were
assessed on circulating leukocytes by flow cytometry. Systemic
cardiovascular risk markers and biochemical parameters were
measured on total blood, plasma and serum.
Results: TNF-α and CCL5 serum levels as well as ICAM-1
expression on circulating neutrophils were increased in
symptomatic as compared to asymptomatic patients. Collagen
content and SMC infiltration were decreased in symptomatic
plaques. In upstream regions of symptomatic plaques, lipid
content and lymphocyte infiltration were increased. In downstream
regions of symptomatic plaques, macrophage, neutrophil, mast
cell infiltration were increased. Intraplaque collagen content was
positively correlated with SMC infiltration, and inversely correlated
with macrophages or neutrophils. Collagen content reduction in
downstream regions and serum TNF-α were independently
associated with the likelihood to be symptomatic.
Conclusions: Both systemic and intraplaque inflammatory
mediators increase patient global vulnerability for ischemic stroke.
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Figure 2
Kaplan-Meier failure estimates for the occurence of hypertensive
crisis

Kaplan-Meier failure estimates subdivided for patients with non-adherence
or adherence to medication.

Figulla® PFO Occluder versus Amplatzer® PFO Occluder:
a single-centre experience comparing both devices for
percutaneous closure of patent foramen ovale
A.M. Saguner, A. Wahl, F. Praz, S.F. de Marchi, H. Mattle,
S. Windecker, B. Meier
Inselspital (Bern, CH)
Background: Percutaneous closure of patent foramen ovale
(PFO) has been shown safe and feasible using several devices.
The Occlutech Figulla PFO Occluder (FPO; Occlutech, Jena,
Germany) featuring a slightly reduced amount of implanted
material has been proposed as an alternative to the Amplatzer
PFO Occluder (APFO; AGA Medical Corporation, MN, USA). We
report our experience in a direct comparison of FPO vs. APFO in
a single-center case-control study.
Methods: A total of 31 patients underwent percutaneous PFO
closure using an FPO for secondary prevention of presumed
paradoxical embolism. Thirty one other patients receiving an
APFO during the same period, matched for age, gender, PFO
size, indication for PFO closure, presence of an associated atrial
septal aneurysm, associated coronary artery disease and device
size served as a control group. All procedures were performed
under local anesthesia and without intraprocedural
echocardiography. Contrast transesophageal echocardiography
(TEE) with Valsalva maneuver was performed in all patients
≥6 months after device implantation in order to assess residual
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shunting and to exclude a thrombus on the device. All patients
were subjected to a structured telephone interview.
Results: There were no differences regarding cardiovascular risk
factors, left ventricular ejection fraction, and left atrial size
between both groups. Procedure and fluoroscopy times as well
as the amount of contrast agent used were similar. Three periprocedural complications occurred in the FPO group vs. none
in the APFO group (p = ns), comprising 1 acute asymptomatic
device embolization in the descending aorta (with successful
percutaneous retrieval and implantation of an APFO), 1 TIA
10 minutes after PFO closure and 1 device endocarditis which
resolved under antibiotic treatment alone. Contrast TEE at 6
months showed significantly more residual shunts in the patients
receiving an FPO (7 vs. 1; p = 0.02). Four FPO patients with a
moderate residual shunt underwent implantation of a second
device (Amplatzer PFO Occluder) vs. none in the APFO group
(p = ns). During 1.9 ± 0.6 years of follow-up, no death and no
recurrent embolic events were reported. The incidence of newonset atrial fibrillation was similar in both groups (0 vs. 1; p = ns).
Conclusions: According to this study, PFO closure with an APFO
appears safer and more efficacious than with an FPO. In
particular, the FPO seems to be associated with more residual
shunting.

T H R O MB O E MB O L I C D I S E A S E A N D MI S C E L L A N E OU S

81

Does homocysteine have an adverse effect on
restenosis after coronary intervention?
S.S. Hidajat1, S.F. de Marchi1, U. Buergi2, M. Zuber2,
P. Erne2, O.M. Hess1
1Inselspital (Bern, CH); 2Kantonsspital Luzern (Luzern, CH)
Background: Homocysteine has been previously shown to be
a cardiovascular risk-factor for coronary restenosis after balloonangioplasty (Schnyder et al. EHJ 2002). The purpose of the
present study was to re-evaluate this relationship in a different
set of patients from a central part of Switzerland.
Patients/methods: Between April 2000–October 2005 1028
patients underwent coronary angiography for symptomatic
coronary artery disease. Mean age was 62.5 ± 10.8 years (72%
males). Blood pressure was 139 ± 20 mm Hg. Diabetes mellitus
was present in 11.3%, hypercholesterolemia in 24.5% and 34.1%
were smokers. Out of these patients 688 (66.9%) had coronary
artery disease of whom 366 (35.6%) underwent PCI (stenting
with bare-metal-stents (BMS) in 75% and drug-eluting-stents
(DES) in 11%; plain old balloon angioplasty (POBA) in 14%).
Follow-up (FU) ranged between 1.5 and 4.9 years (mean 3.9
years). 156 patients (43%) developed new symptoms during FU
and were restudied. Restenosis (≥50% diameter stenosis) was
found in 58 patients (16%). Routine laboratory measurements
including serum cholesterol and plasma homocysteine
(fluorescence-polarization immunoassay, Abbott, Baar CH)
were obtained in all 156 patients.
Results: Restenosis was highest in BMS (7.0%) followed by DES
(5.3%) and POBA (2.1%). Homocysteine concentration was
12.6 ± 3.9 μmol/l at baseline (normal ≤10 μmol/l) and remained
unchanged at FU (12.3 ± 4.0 μmol/l, p = 0.07). Patients with
restenosis (n = 58) had a significantly higher homocysteine
(13.1 ± 3.9 μmol/l) than those without (12.0 ± 3.6 μmol/l;
p = 0.029). In patients with a plasma homocysteine ≥15 μmol/l
10.8% developed restenosis during FU.
Conclusions: Plasma homocysteine is a strong predictor of
restenosis after PCI. This is in accordance with previous data
showing a high incidence of restenosis after PCI in patients with
hyperhomocysteinemia. Thus, plasma homocysteine is a
cardiovascular risk-factor for coronary restenosis after PCI,
whereas the classic risk factors (hypercholesterolemia,
hypertension, diabetes and smoking) failed to identify patients
at risk for restenosis.
82

Development of type D personality in coronary
patients: a longitudinal study
V. Kiene1, V. Drexel1, P. Rein2, A. Vonbank1, P. Langer1,
C.H. Saely1, H. Drexel1
1Vorarlberg Institute for Vascular Investigation and Treatment
(Feldkirch, A); 2Private Universität im Fürstentum Liechtenstein
(Triesen, FL)
Background: Recently, the association between Type-Dpersonality, a combination of negative affectivity and social
inhibition with cardiovascular events has attracted great interest.
No longitudinal data are available on the development of Type-Dpersonality in patients with established coronary artery disease
(CAD).
Methods: Over a follow-up period of 6 years we investigated the
development of Type-D-personality in 129 patients with
angiographically proven stable CAD by means of a validated
standardised questionnaire (DS-14).
Results: The initial prevalence of Type-D-Personality was 24.8%
in our cohort of coronary patients; during the follow-up of 6 years
it increased to 40.3% (p for trend = 0.003). The prevalence rates
of the two components of Type-D-Personality, social inhibition and
negative affectivity initially were 37.2% and 40.3%, respectively.
Whereas the prevalence of social inhibition increased to 72.9%
over 6 years (p <0.001), the prevalence of negative affectivity did
not change substantially (45.7% after 6 years, p = 0.324).
Conclusion: The prevalence of Type-D-personality in patients
with stable CAD increases significantly over time, due to an
increase in social inhibition. Given the important role of Type-Dpersonality for the prognosis for these patients, early preventive
psychological interventions in coronary patients appear
necessary.
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One-year results after left atrial appendage clip
occlusion
S.P. Salzberg1, A. Plass1, M.Y. Emmert1, J. Grünenfelder1,
M. Genoni2, V. Falk1
1Universitätsspital Zürich (Zürich, CH); 2Stadtspital Triemli
(Zürich, CH)
Purpose: Phase-II medical device trial to evaluate left atrial
appendage (LAA) Clip occlusion as a concomitant procedure in
patients with atrial fibrillation (AF) undergoing cardiac surgery.
Herein we report our 1-year results.
Methods: From September 2007 onwards, patients with AF were
enrolled in to undergo concomitant LAA Clip placement during
elective cardiac surgery. The LAA Clip is a titanium clip with nitinol
hinges surrounded by polyester braiding, and is applied
epicardially on the LAA. LAA geometry as well as perfusion was
assessed by intraoperative trans-oesophageal echocardiography
(TEE). LAA clip location, LAA-perfusion and cardiac-anatomy
were documented by computed-tomography (CT) at discharge,
3 and 12 months.
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Paediatric heart recipients with transplant coronary
artery disease show a steady increase in filling pressures
over time
C. Tissot, B.A. Pietra, D.D. Ivy, M.B. Mitchell, D.N. Campbell,
D.J. Gilbert, S.D. Miyamoto
The Children’s Hospital (Denver, USA)
Introduction: Transplant coronary artery disease (TCAD) is of
the most common cause of late morbidity and mortality in
pediatric heart transplant recipients. The objective of this study
was to determine whether catheterization derived hemodynamic
data are predictive of the presence of TCAD.
Methods: A retrospective review of the heart transplant database
at our institution was performed. Patients were separated into
those with and without TCAD (diagnosed by angiography or
IVUS) and patients’ outcome analyzed.
Results: 473 catheterizations were analyzed in 193 patients,
of those 53 were diagnosed with TCAD (27%). The time from
transplantation to diagnosis of TCAD was 6.5 ± 3.6 years. At the
time of TCAD diagnosis, right atrial pressure (RAP) and
pulmonary capillary wedge pressure (PCWP) were not
significantly different between patients with and without TCAD
(RAP 5.7 ± 3.6 vs 4.9 ± 1.6 mm Hg, p = ns; PCWP 8.4 ± 4 vs 7.6
± 2.2 mm Hg, p = ns), but showed a significant steady increase
following the diagnosis of TCAD (3 years post TCAD diagnosis
RAP 7 ± 4.8 vs 4.4 ± 1.4 mm Hg, p <0.05; PCWP 9.5 ± 4.6 vs 6.3
± 1.4 mm Hg, p <0.01). Pulmonary artery pressure and cardiac
index (CI) were unchanged. Among recipients with TCAD, 22
(42%) had bad outcome (death or retransplantation) of those
6 were diagnosed at autopsy. The CI and coronary flow reserve
(CFR) were significantly lower at TCAD diagnosis for those
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Results: To date, 40 patients underwent LAA Clip placement
through a median sternotomy. Clip deployment was successful in
all and no device related complications occurred. Intraoperative
TEE confirmed absence of LAA-perfusion in all. Six patients
underwent off-pump Clip placement while all others were done
with cardio-pulmonary bypass. Operative mortality occurred in
3 patients, while 2 died late in follow-up, none of these deaths
were device or study related. CT follow-up demonstrated stable
clip location in 24 Patients having completed 1 year Follow-up, at
which time no strokes or neurological-events were recorded. At
FU sinus-rhythm was present in 14 patients.
Conclusion: The results reported herein indicate that epicardial
LAA device occlusion with this new clip is safe. Clip deployment is
easy and straightforward. In our experience, this new device
provides effective and durable LAA occlusion. Further trials will
detrermine whether LAA occlusion plays a role in stroke
prevention.
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patients with bad outcome (CI 3.3 ± 0.6 vs 3.8 ± 1.5 L/min/m2,
p <0.01; CFR 2.6 ± 0.7 vs 2.9 ± 0.3, p <0.05).
Conclusion: Right and left heart filling pressures are not
significantly different at the time of TCAD diagnosis but show a
steady increase over time following TCAD diagnosis. Patients with
TCAD and bad outcome have a significantly lower CI and CFR at
the time of TCAD diagnosis.
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Incidence and clinical relevance of residual shunts
after the percutaneous closure of patent foramen ovale
and atrial septal defects: a prospective analysis of
174 consecutive patients
R. Bonvini, R. Sztajzel, P. Dorsaz, C. Bonvin, M. Roffi,
J. Sztajzel
Hôpitaux Universitaires de Genève (Genève, CH)
Background: After a successful percutaneous closure of a patent
foramen ovale (PFO) or an atrial septal defect (ASD), patients are
often discharged from the hospital without a clear follow-up (FU)
program concerning the clinical and para-clinical FU-controls of
their closed PFO/ASD. Presently, no clear guidelines have been
established concerning the duration of the dual anti-platelet
regimen and especially no evidence is presently accepted on
how to manage the presence of a residual right-to-left shunt
(RLS) during the FU.
Methods: We prospectively performed a systematic cardiological
FU-protocol at 6 and 12 months in all patients after the successful
percutaneous PFO/ASD closure in order to assess the incidence
of a residual RLS at transthoracic/transoesophageal
echocardiography. After the closure procedure all patients
received a dual antiplatelet therapy for 6 months. If, at 6 months
no residual RLS was observed, both anti-platelet therapies were
stopped; if a mild RLS was present, only clopidogrel was stopped.
If a severe RLS was present, both clopidogrel and aspirin were
pursued up to 12 months.
Results: 174 patients were so far included in our FU-protocol
(151 PFOs, 23 ASDs). At 12 months 128 (73.6%) had had a
complete clinical and echocardiographic FU. 95 patients (74.2%)
had no sign of residual RLS; 22 patients (17.2%) had only a
residual RLS with the Valsalva manoeuvre and 11 (8.6%) had
RLS at rest and Valsalva. Nine recurrence of ischemic events
(9/128: 7%) were observed during FU. In these 9 patients at FUechocardiographies, 6 had no residual RLS, 1 a RLS at Valsalva,
1 at rest + Valsalva and 1 had no RLS evaluation. 2 patients had
a stroke recurrence under aspirin-clopidogrel regimen, 2 under
aspirin alone, and the remaining 5 patients under no anti-platelet
regimen. Interestingly 1 patient had the stroke recurrence
3 weeks after the anti-platelet regimen was stopped.
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Conclusions: Our findings indicate a rather high incidence of
residual RLS (26.4%) at 12 months after the successful PFO/ASD
closure. These RLS were, most of the time, mild and only with the
Valsalva manoeuvre. Most importantly, the presence of any
degree of residual RLS was not associated with the occurrence of
any adverse events, thus suggesting the benignity of these mild
residual RLS after a PFO/ASD closure.
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Cardiac anatomy in pectus excavatum: cardiac MRI
and echocardiography in 18 patients reveal frequent
pericardial effusion and right sided heart anomalies
resembling right ventricular arrhythmogenic
cardiomyopathy
S. Oezcan1, E.R. Valsangiacomo Buechel2, M. Pfyffer1,
C. Kellenberger2, R. Jenni3, C. Binggeli1, A. Faeh-Gunz1,
C.H. Attenhofer Jost1
1HerzGefässZentrum Zürich (Zürich, CH); 2Kinderspital Zürich
(Zürich, CH); 3Universitätsspital (Zürich, CH)
Background: In patients with pectus excavatum (PECT EX) lack
of endurance, shortness of breath with exercise, or chest pain are
frequent. The heart may be compressed or displaced laterally,
diminished right ventricular (RV) volume are frequent as well as
associated heart disease. Assessment by echocardiography can
be very difficult, especially of the RV. There are no data on
comparison between echocardiography and cardiac MRI in these
patients (pt).
Methods: In a prospective study, findings of comprehensive 2D
and Doppler echocardiography were prospectively compared to
cardiac MRI in 18 pt with PECT EX and a pectus index of greater
than 3.0. The clinical chart and ECG tracings were studied in all
assessing symptoms and arrhythmias.
Results: There were 18 patients, mean age 53 years (12–82;
13 females). Only 1 patient was asymptomatic, most were in
functional class I and II (17 pt). 9 pt had dyspnea on exertion; 4 pt
syncope. Tachyarrhythmias were present in 6 patients. Findings
of echocardiography and cardiac MRI are shown in the Table.
Echocardiography showed pericardial effusion in 7 pt (39%), no pt
had RV dilatation; and only 1 pt diminished RV systolic function.
Tricuspid annulus motion was normal in all patients (23 ± 5 mm).
Cardiac MRI showed the following: Cardiac displacement to the
left was present in 10 pt. The mean RV enddiastolic volume was
86 ± 14 ml/m2 and RV ejection fraction 55±6 %. Sacculations
occurred quite frequently in 22% by echocardiography and 44%
by cardiac MRI. In the ECG, incomplete right bundle branch block
was found in 6 pt (33%). No pt had negative T – waves or Epsilon
waves described for arrhythmogenic right ventricular
cardiomyopathy (ARVC).
Conclusion: Pericardial effusion is a frequent finding in PECT EX
occurring in up to 56% of pt (ex vacuo?). Although many cardiac
findings such as sacculations visible by both cardiac MRI and
echocardiography resemble ARVC, by a combination of clinical
history, ECG criteria and findings of cardiac imaging, ARVC can
be excluded. Cardiac assessment in pt with PECT EX can be
difficult.
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Dilatative aortopathy in adults with repaired
conotruncal defects
T. Rutz, M. Friedrich, A. Wahl, M. Schwerzmann
Inselspital (Bern, CH)
Background: Dilatative aortopathy is a feature of tetralogy of
Fallot (TOF). Structural abnormalities of the medial aorta have
also been described for other conotruncal defects, like
transposition of the great arteries (TGA). This study aims to
elucidate the severity of aortopathy assessed by cardiac MRI
(cMRI) in adults with repaired TOF compared to adults with
repaired TGA (atrial switch procedure) and healthy controls (C).
Methods: In 3 groups of 15 individuals each (TGA, TOF, C),
aortic diameters were measured with cMRI at the following levels:
aortic sinus (Si), sinotubular junction (STJ), ascending and
descending aorta at the level of the bifurcation of the pulmonary
artery (aAP, dAP), diaphragm (D). As a measure of aortic
elasticity the aortic distensibility of the ascending and descending
aorta (aAD, dAD) at pulmonary bifurcation was determined from
cine images: (maximal cross sectional area (CSA) – minimal
CSA) / minimal CSA) / (systolic blood pressure – diastolic blood
pressure).
Results: There were no differences in age and gender between
groups. Diameter of Si and STJ were significantly increased in
TOF compared to TGA and C: Si mm/m2: 21 vs. 17 vs. 17, p = .04.
STJ mm/m2: 18 vs. 14.7 vs. 13.1 p = .05. Diameters of aPB were
significantly increased in TOF but not in d-TGA compared to C:
aPB mm/m2: 17.3 vs. 15 vs 14.3, p = .021. aAD was significantly
reduced in TOF but not in d-TGA compared to C: aAD 10-3/ mm
Hg: 3.0 vs. 3.7 vs. 5.2, p = .019. dAD and the diameters of the
descending aorta (dAP, D) did not differ significantly between the
groups.
Conclusions: The intrinsic aortopathy in repaired TOF is evident
by increased diameters and reduced elasticity of the ascending
aorta. In TGA patients, the severity of aortopathy is less evident
and primarily expressed by a reduced distensibility. Nevertheless,
aortic dimensions in this patient group should also be carefully
followed, especially with the growing age of these patients.
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Predictors for exercise capacity in patients
with a systemic right ventricle
K. Wustmann1, K. Dimopoulos1, A. Wahl2, J.-P. Schmid2,
E. Delacretaz2, A. Kadner2, J.-P. Pfammatter 2, T.P. Carrel2,
M. Gatzoulis1, M. Schwerzmann2
1Royal Brompton Hospital (London, UK); 2Inselspital (Bern, CH)
Background: Adult patients (pts) with a systemic right ventricle
(RV) due to previous atrial switch operation for complete
transposition of the great arteries (d-TGA) or congenitally
corrected TGA (cc-TGA) have usually a reduced exercise
capacity. There is an ongoing debate whether this limitation is due
to systemic ventricular dysfunction, physical deconditioning or
anatomical reasons (i.e. baffles). Our aim was to examine the
exercise capacity in pts. with d-TGA and cc-TGA and to compare
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it between both patient groups, thereby assessing the impact
of a previous atrial switch operation on exercise capacity.
Methods: Pts with d-TGA and previous atrial switch operation
and pts with cc-TGA undergoing spiroergometry and RV
function assessment by either cardiac MRI or radionucleotidventriculography within 12 months were included.
Results: 212 pts (151 with d-TGA, 61 with cc-TGA) were
analyzed. Overall, exercise capacity in these patients was
reduced (mean peak oxygen consumption (VO2) of 24 ± 8
ml/kg/min or 69 ± 20% of the expected values adjusted for age
and gender). Both groups were not different for gender, NYHA
class, RV ejection fraction (EF) and % of the expected age and
gender adjusted peak VO2; but significantly different for age
(p <0.0001), pacemaker (p <0.0001), tricuspid valve replacement
(p <0.0001), grade of tricuspid regurgitation (p = 0.002), LV
outflow tract obstruction (LVOTO; p = 0.03) and LV-EF (p = 0.04).
Significant parameters of exercise capacity in univariate
regression analysis are displayed in the table. The presence of
baffle dysfunction was not related to an impairment of exercise
capacity in patients with d-TGA and previous atrial switch
operation. By multivariate analysis, RV function, history of

C O N G E N I TA L H E A RT D I S E A S E A N D O T H E R A N O M A LIE S

tachyarrhythmia and presence of PH were independent predictors
for age and gender adjusted peak VO_2 in pts with a systemic RV
(d-TGA + cc-TGA). In pts with cc-TGA, the presence of LVOTO
was an additional independent predictor.
Conclusions: The similar exercise capacity in d-TGA and ccTGA indicates that the atrial baffles per se with their inherent
limited flow capacity seem not to be the primary limitation of
exercise capacity. In patients with a systemic RV, resting RV
function, history of tachyarrhythmia and the presence of PH
predict exercise capacity. Deterioration of RV function has the
strongest negative impact on functional capacity in the patient’s
daily life.
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Prospective analysis of 153 patients presenting with
cryptogenic stroke treated with percutaneous patent
foramen ovale closure: the importance of a strict
cardiologic and neurologic follow-up programme
R. Bonvini, R. Sztajzel, P. Dorsaz, C. Bonvin, M. Roffi,
J. Sztajzel
Hôpitaux Universitaires de Genève (Genève, CH)
Background: patients presenting with a cryptogenic stroke, who
undergo a successful percutaneous closure of a patent foramen
ovale (PFO), are often discharged from the hospital without a
clear follow-up (FU) program concerning the clinical and paraclinical FU-controls of their closed PFO. Presently, no clear
guidelines have been established concerning the duration of the
dual anti-platelet regimen and especially which and when FUexams have to be performed in order to assess a good PFO
closure.
Methods: We prospectively performed a systematic cardiologic
and neurologic FU protocol in all patients after the successful
PFO closure in order to assess the incidence of cardiac or
neurologic adverse events. After the closure procedure all patients
received a dual antiplatelet therapy (aspirin and clopidogrel) for
6 months and were systematically included in the following
regular FU protocol: on day 1: echocardiography (TTE) + 7-day
Event-Loop-Record (ELR); after 6 and 12 months: clinical
evaluation + TTE, TEE, Trans-cranial Doppler and 7-day ELR.
Results: 153 patients were so far included in our FU-protocol.
At 12 months 126 (82.4%) had had a complete cardiologic and
neurologic FU. Nine patients (5.9%) had an ischemic event
recurrence. During the scheduled FU-visits the initial diagnosis of
cryptogenic stroke was reconsidered in 15 cases (9.8%). In fact,
the clinical and para-clinical FU-exams have shown other
possible aetiologies of the presumed initial stroke: 12 cases
(7.8%) presented an atrial fibrillation (AF) in the FU, in 3 cases
(2.0%) a non-ischemic origin of the initial symptoms was found:
2 cases of multiple sclerosis, 1 case of peripheral lesion of the
cochlear-vestibular system.
Conclusions: Our findings indicate a rather high incidence
(15/153: 9.8%) of alternative diagnosis explaining the initial
symptoms of the presumed cryptogenic stroke. This suggests that
these patients have to be meticulously followed also after the
successful PFO-closure, because other pathologies may be
unmasked only in the first 12-month FU.
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Effect of acute secondhand smoke exposure
on endothelial function and circulating markers
of inflammation
E. Lardi, W.H. Reinhart, M. Kuhn, P.O. Bonetti
Kantonsspital Graubünden (Chur, CH)
Background: Long-term secondhand smoke (SHS) exposure
(passive smoking) represents an important risk factor for coronary
heart disease. However, little is known about the acute effects of
passive smoking on key targets of atherogenesis, such as the
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endothelium and inflammatory processes. Thus, we studied the
acute effects of short-term SHS exposure on endothelial function
and circulating markers of inflammation.
Methods: Eighteen healthy, nonsmoking men were exposed to
SHS for 60 minutes. During exposition, SHS concentration was
kept constant at smoker’s lounge levels (carbon monoxide
concentration: 4.5–6.0 ppm). Peripheral microvascular endothelial
function as assessed by reactive hyperemia peripheral arterial
tonometry (RH-PAT Index), circulating markers of endothelial
function (von Willebrand factor antigen (vWF:Ag),
Thrombomodulin, E-Selectin) and circulating inflammatory
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markers (high sensitivity C-reactive protein (hsCRP), Interleukin-6
(IL-6)) were measured before and 12 hours after SHS exposure.
Results: Endothelial reactivity was significantly reduced after
SHS exposure (RH-PAT-Index before vs. after SHS exposure:
2.01 ± 0.55 vs. 1.54 ± 0.49; P = 0.01). Moreover, vWF:Ag levels
increased significantly after passive smoking (vWF:Ag before vs.
after SHS exposure: 78.4 ± 17.9% vs. 93.0 ± 25.5%; P = 0.03).
Levels of Thrombomodulin and E-Selectin were not affected by
SHS exposure. Also, markers of inflammation (hsCRP and IL-6)
were similar before and after passive smoking.
Conclusions: Our data suggest that even short-term exposure
to SHS can cause endothelial dysfunction. In contrast, one hour
of passive smoking seems to be too short to elicit a significant
inflammatory response.
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Chronic hypoxemia alone induces major vascular
dysfunction in the absence of additional cardiovascular
risk factors
S. Rimoldi1, E. Rexhaj2, M. Villena3, U. Scherrer2, C. Sartori2,
Y. Allemann1
1Inselspital (Bern, CH); 2Centre Hospitalier Universitaire
Vaudois (Lausanne, CH); 3Instituto Boliviano de Biologia de Altura
(La Paz, BOL)
Background: Patients suffering from diseases associated with
chronic hypoxemia (such as obstructive sleep apnea or chronic
obstructive pulmonary disease) are at increased risk for
cardiovascular (CV) morbidity. Because these patients often have
several additional CV risk factors such as smoking, hypertension
and obesity, it is difficult to differentiate the contribution of these
risk factors and those of chronic hypoxemia on the development
of systemic vascular dysfunction and CV risk. Chronic mountain
sickness (CMS) is characterized by chronic hypoxemia related at
least in part to hypoventilation and allows to study the effects of
chronic hypoxia on vascular function in the absence of other
confounding CV risk factors.
Methods: We assessed endothelium-dependent (flow-mediated
vasodilation, FMD) and -independent (glycerin trinitrate, 250 μg,
per os) vasodilation, vascular stiffness (pulse wave velocity,
PWV), central arterial blood pressure (applanation tonometry),
and carotid intima-media thickness (cIMT) in 19 non-smoking,
normotensive male subjects with CMS (age, 53 ± 11 y, mean ±
SD) and 19 matched control subjects. All participants were born
and permanently living at high altitude (3600 m).
Results: As expected, arterial oxygen saturation (SaO2) was
lower in the patients than in controls (81.9 ± 3.3 vs. 90.4 ± 2.9%,
P <0.0001). The main new finding was that CMS subjects
displayed marked functional and morphological vascular
dysfunction in the systemic circulation: FMD was roughly 40%
smaller (4.4 ± 1.0 vs. 7.6 ± 1.7%, P <0.0001) and PWV was
significantly faster (10.9 ± 2.2 vs. 8.6 ± 1.1 m/s, P = 0.0002) in
subjects with CMS than in controls. Moreover, cIMT was
significantly greater in CMS compared to controls ( 0.71 ± 0.12
vs. 0.58 ± 0.10 mm, P = 0.006). There was a direct relationship
between SaO2 and FMD (r = 0.66, P <0.001) as well as an
inverse correlation between SaO2 and PWV (r = –0.48, P =
0.0028).
Conclusions: These findings provide the first evidence that
chronic hypoxemia alone induces marked functional and
morphological vascular dysfunction in the systemic circulation.
We suggest, that chronic hypoxemia represents a novel
cardiovascular risk factor promoting atherosclerosis.
92

Vascular dysfunction in offspring of preeclampsia
is related to preeclampsia per se rather than genetically
determined
S. Rimoldi1, E. Rexhaj2, M. Villena3, U. Scherrer2, C. Sartori2,
Y. Allemann1
1Inselspital (Bern, CH); 2Centre Hospitalier Universitaire Vaudois
(Lausanne, CH); 3Instituto Boliviano de Biologia de Altura
(La Paz, BOL)
Background: Epidemiological studies suggest that adverse
events in utero may predispose to premature cardiovascular
disease in adulthood, but the mechanisms are not known.
Recently, we found that young apparently healthy offspring of
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mothers with preeclampsia display systemic endothelial
dysfunction. This problem could be related to preeclampsia per
se or to a genetic abnormality that predisposes the mother to
preeclampsia and the offspring to vascular dysfunction. To
distinguish between these two possibilities, we assessed
vascular function in offspring of preeclampsia, their siblings who
were born after a normal pregnancy, and in control subjects.
Methods: We measured endothelium-dependent vasodilation
(flow-mediated vasodilation, FMD), in 10 pairs of healthy
normotensive siblings, one born after preeclampsia (age 15 ± 6 y;
mean ± SD), the other after normal pregnancy (17 ± 6 y) and in
17 (16 ± 7 y) control subjects. All subjects were born at term.
Results: The major new finding was that vascular function in
siblings of preeclampsia who were born after normal pregnancy
was normal and comparable to the one in control subjects
(8.6 ± 1.5% vs. 8.1 ± 1.3%, P = 0.32), whereas offspring of
preeclampsia, as expected displayed a roughly 30% smaller FMD
than the two other groups (5.9 ± 1.6%, P <0.005 vs. both siblings
and controls, figure). The endothelial dysfunction in the offspring
of preeclampsia was not related to a difference in the central
arterial blood pressure or arterial oxygen saturation, because they
were comparable in the 3 groups.
Conclusions: These findings provide the first evidence that
vascular dysfunction in offspring of preeclampsia is caused by
preeclampsia itself, rather than by a genetic abnormality that
predisposes the mother to preeclampsia and the offspring to a
vascular defect. Prevention of preeclampsia and/or its successful
treatment is expected to prevent vascular dysfunction and
premature cardiovascular morbidity and mortality in the offspring.
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Increased carotid intima-media thickness in children
conceived by assisted reproductive technologies
S. Rimoldi1, C. Sartori2, S.F. de Marchi1, E. Rexhaj2,
M. Germond3, U. Scherrer2, Y. Allemann1
1Inselspital (Bern, CH); 2Centre Hospitalier Universitaire Vaudois
(Lausanne, CH); 3Centre de Procréation Médicalement Assistée
(Lausanne, CH)
Background: Up to 4% of children born in Western Countries
are conceived by assisted reproductive technologies (ART).
Environmental influences acting early in life predispose to
cardiovascular disease in adulthood. ART involves the
manipulation of early embryos at a time when they may be
particularly vulnerable to external disturbances. Recently, we
showed that children born after ART have vascular dysfunction as
evidenced by impaired flow-mediated vasodilation (FMD) and
increased pulse wave velocity (PWV), a proxy of arterial stiffness.
We wondered whether offspring of ART, apart from functional
disturbances, also display structural vascular abnormalities.
Methods: To this purpose, we measured intima-media thickness
of the left and right common carotid artery (cIMT) with highresolution B-mode ultrasonography in 21 healthy singletons born
from ART (mean age 12.0 ± 2.5 y, mean ± SD, 13 girls) and
18 age-, sex- and body weight-matched controls (12.5 ± 2.5 y,
12 girls). We also measured FMD of the brachial artery and
carotid-femoral PWV.
Results: The major new finding was that cIMT (expressed as the
mean of left and right cIMT) was significantly greater in children
born after ART compared to controls (0.41 ± 0.02 vs. 0.37 ± 0.03
mm, P <0.0001). Moreover, there was an inverse relationship
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between cIMT and FMD (r = –0.55, P = 0.0007) as well as
positive correlation between cIMT and PWV (r = 0.43, P = 0.0073).
Conclusions: ART induces not only functional but also early
structural systemic vascular dysfunction in the offspring. These
functional and structural vascular abnormalities are strongly
related. The observed vascular abnormalities suggest early
subclinical atherosclerosis and we hypothesize that they may
predispose the offspring of ART to premature cardiovascular
disease.
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Type 2 diabetes is not a coronary heart disease risk
equivalent: results from an 8-year prospective cohort
study on angiographically characterized coronary patients
C.H. Saely1, T. Gansch1, A. Vonbank1, P. Rein2, S. Beer2,
S. Greber1, H. Drexel1
1Vorarlberg Institute for Vascular Investigation and Treatment
(Feldkirch, A); 2Private Universität im Fürstentum Liechtenstein
(Triesen, FL)
Introduction: Current guidelines consider diabetes as a coronary
artery disease (CAD) risk equivalent, but cardiovascular risk in
patients with diabetes may vary substantially depending on the
presence of subclinical CAD at baseline. In the present study we
therefore aimed at investigating the contribution of baseline
coronary atherosclerosis to the risk of future vascular events in
patients with diabetes.
Methods: Vascular events were recorded over 8 years in 750
consecutive patients undergoing coronary angiography for the
evaluation of established or suspected stable CAD.
Results: From our patients, 244 had neither type 2 diabetes
(T2DM) nor significant CAD (i.e. coronary stenoses ≥50%) at the
baseline angiography, 50 had T2DM but not significant CAD, 342
did not have T2DM but had significant CAD, and 114 had both
T2DM and significant CAD. Non-diabetic subjects without
significant CAD had an event rate of 20.5%. The event rate was
similar in T2DM patients without significant CAD (22.0%; p =
0.811), but higher in non-diabetic patients with significant CAD
(39.5%, p <0.001). Patients with T2DM plus significant CAD had
the highest event rate (53.5%; p <0.001). Importantly, T2DM
patients without significant CAD had a significantly lower event
rate than non-diabetic patients with significant CAD (p = 0.017).
Conclusions: T2DM per se is not a CAD risk equivalent.
Moderate risk diabetic patients without significant CAD and very
high-risk diabetic patients with significant CAD add up to a grand
total of high risk diabetic patients: this is why diabetes appears as
a CAD risk equivalent in many epidemiological studies.
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Albuminuria is associated with angiographically
determined coronary atherosclerosis both in patients
with type 2 diabetes and in non-diabetic individuals
P. Rein1, C. Boehnel2, C.H. Saely2, A. Vonbank2, V. Jankovic2,
S. Beer1, J. Breuss2, L. Risch2, H. Drexel2
1Private Universität im Fürstentum Liechtenstein (Triesen, FL);
2Vorarlberg Institute for Vascular Investigation and Treatment
(Feldkirch, A)
Introduction: Albuminuria is associated with atherothrombotic
events and all-cause mortality in patients with diabetes as well
as in non-diabetic individuals. However, it is not known whether
albuminuria is associated with directly visualised atherosclerosis
in the same manner.
Methods: We enrolled 909 consecutive Caucasian patients,
including 226 patients with type 2 diabetes (T2DM) and 683 nondiabetic subjects who were referred to coronary angiography for
the evaluation of stable coronary artery disease (CAD). Elevated
urinary albumin excretion (UAE) was defined as an urinary
albumin to creatinine ratio (ACR) ≥30 mcg/mg; significant CAD
was diagnosed in the presence of coronary artery lumen
narrowing ≥50%.
Results: The prevalence of significant CAD was significantly
higher in patients with an elevated UAE than in those with normal
UAE (65.9 vs. 51.4%; p <0.001). Logistic regression analysis
adjusting for age, gender, smoking, hypertension, LDL
cholesterol, HDL cholesterol, CRP, BMI, use of ace/angiotensin II
antagonists, aspirin and statins, as well as for the gomerular
filtration rate (eGFR) and for T2DM confirmed elevated UAE as a
significant predictor of angiographically determined CAD (OR =
1.68 [1.15–2.44]; p = 0.007). Similarly, the ACR was significantly
associated with significant CAD when treated as a continuous
variable (standardized adjusted OR = 1.45 [1.13–1.86]; p = 0.004).
The prevalence of elevated UAE was significantly higher in
patients with T2DM than in non-diabetic patients (38.9 vs. 18.0%;
p <0.001). Like in the total study cohort, the prevalence of
significant CAD was higher in patients with elevated UAE than in
those with normal UAE out both in patients with diabetes (75.0 vs.
60.9%; p = 0.028) and in those without diabetes (59.3 vs. 49.1;
p = 0.040). Concordantly, the ACR proved significantly predictive
of significant CAD both in patients with T2DM (1.66 [1.01 – 2.74];
p = 0.045) and in patients without diabetes (1.42 [1.05–1.92];
p = 0.023) in a fully adjusted model.
Conclusions: In conclusion, an elevated UAE is strongly
associated with angiographically determined coronary
atherosclerosis both in patients with T2DM and in non-diabetic
patients, independent of conventional cardiovascular risk factors
and of the eGFR.
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SYNTAX Score as a predictor of long-term clinical
outcome in patients undergoing percutaneous coronary
interventions
L. Räber1, C. Girasis2, S. Garg2, P. Wenaweser1, S. Cook1,
M. Togni1, A. Khattab1, A. Moschovitis1, C. Seiler1, R. Vogel1,
P. Jüni3, B. Meier1, P.W. Serruys2, S. Windecker1
1Inselspital (Bern, CH); 2Thoraxcentrum (Rotterdam, NL);
3Institut für Sozial- und Präventivmedizin (Bern, CH)
Introduction: SYNTAX Score (SS) is a recently developed
angiographic scoring system based on morphology and
localisation of coronary artery disease. SS has been proposed as
a useful tool for risk stratification in patients with complex
coronary artery disease (three vessel/left main stem). A validation
of this score in an all-comer population undergoing unrestricted
drug-eluting stent implantation during short and longterm is
lacking.
Methods: The SS was prospectively collected in 848 of 1012
patients enrolled in the SIRTAX trial; 164 patients with prior

coronary artery bypass grafting were excluded. A post-hoc
analysis was performed by stratifying clinical outcomes at 5 years
of follow up, across SS score tertiles.
Results: 846 patients were divided into 3 tertiles ranging from
0 to 7 for the lowest, from 7 to 14 for the intermediate, and above
14 for the highest SS tertile. After five years, the risk of MACE was
12.5%, and 24.2% in the lowest and highest tertile respectively
(5 year HR = 2.10; 95% CI 1.40–3.16). Target lesion
revascularization was more common in patients in the highest
tertile (15.7%) as compared with the lowest tertile (9.4%, HR =
1.78, 95% CI 1.10–2.90). Both, the risk of cardiac death (7.3%
vs. 2.9%, HR = 2.66, 95%CI 1.17–6.08) and myocardial infarction
(8.1% vs. 3.1%, HR = 2.65, 95%CI 1.22–5.79) were increased
in the higest tertile as compared to the lowest tertile.
Conclusion: The angiographic SYNTAX Score is a valuable tool
to predict both safety and effectiveness outcomes in an all-comer
population undergoing DES implantation during long-term follow
up of five years.
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Mortality and cardiovascular disease progression
in patients with and without diabetes mellitus during
long-term follow-up after drug-eluting stent implantation
L. Räber1, P. Wenaweser1, S. Cook1, R. Vogel1, M. Togni1,
A. Khattab1, A. Moschovitis1, C. Seiler1, S. Wandel2, B. Meier1,
P. Jüni2, S. Windecker1
1Inselspital (Bern, CH); 2Institut für Sozial- und Präventivmedizin
(Bern, CH)
Background: Patients with diabetes mellitus are at increased
risk for morbidity and mortality following percutaneous coronary
interventions compared with non-diabetic patients. Although
disease progression and a higher propensity to restenosis have
been proposed as potential mechanisms, little is known regarding
the long-term outcome of diabetic patients in the drug-eluting
stent (DES) era. We therefore compared the clinical outcomes
following DES implantation in patients with and without diabetes
during long-term follow-up to 5 years.
Methods: Between April 2003 and May 2004, 1012 patients were
randomly assigned to treatment with two early generation DES as
part of the SIRTAX trial. A stratified analysis of clinical outcome at
1 year and 5 years after PCI according to the presence or
absence of diabetes mellitus was performed.
Results: Of 1012 patients with 1409 lesions, 201 patients (20%)
with 292 lesions had diabetes mellitus. Diabetic patients were
older, more commonly hypertensive, more often female and had
a higher rate of multivessel disease, whereas smoking was less
frequent in diabetic patients (all p-values <0.01). Procedural and
angiographic results were similar among diabetic and nondiabetic patients. Clinical events at 1 year and 5 years stratified
for diabetic status are summarized in table 1. Diabetic patients
were at increased risk for death (1 yr HR = 2.22, CI 1.00–4.99,
5 yr HR = 2.53, CI 1.7–3.78) and cardiac death (1 yr HR = 3.38,
CI 1.33-5.58, 5 yr HR = 2.86, CI 1.69–4.84), both at 1 and 5 years.
A landmark analysis of event-free patients at 1 year revealed that
the risk of death (HR = 2.65, CI 1.67–4.21) and cardiac death
continued to increase between 1 and 5 years (HR = 2.64, CI
1.39–5.02). Of note, the rates of myocardial infarction (5yr HR =
1.00) and repeat revascularization of target lesions and target
vessels (5 yr HR = 1.05) were similar among diabetic and nondiabetic patients.
Conclusion: Diabetic patients with CAD undergoing DES
implantation continue to have a 2.5 fold increased risk of mortality
during long-term follow-up compared with non-diabetic patients.
Conversely, the risk of recurrent myocardial infarction and repeat
revascularization procedures is similar among diabetic and nondiabetic patients suggesting recent progress in the treatment
strategies of diabetic patients.
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Methods and results: Between May 2004 and April 2007, 1411
pts underwent PCI with TiNOX, SES or PES stents; 609 pts had
an ACS with ST elevation myocardial infarction (STEMI) in 340
pts, non-ST elevation myocardial Infarction (NSTEMI) in 113 and
unstable angina (UA) in 156. Age was higher in TiNOX than SES
or PES patients (64 ± 11, p <0.01). Similar data were found in the
3 groups for males (77%), diabetes mellitus (24%), hypertension
(52%), prior myocardial infarction (13%) or coronary artery
bypass grafting (8%). To correct for differences in the baseline
parameters such age, gender, diabetes, hypertension, smoking
status, prior myocardial infarction, history of coronary artery
bypass grafting, and left ventricular ejection fraction propensity
score matching was performed. An average of 1.4 stents per pt
were implanted in the 3 groups. Stent diameter was 2.8 mm and
stent length 23 mm (all ns). Dual antiplatelet therapy with aspirin
(100 mg/d) and clopidogrel (75 mg/d) was 1 month in the TiNOX
and 12 months in the PES and SES group. Clinical outcome was
assessed over 1 year follow up: major adverse coronary events
(MACE) was 7.5% in TiNOX, 6.9% in SES (ns) and 11.9% in PES
(p <0.03 vs. TiNOX). When propensity score matching was
performed MACE rate amounted to 8.1% in TiNOX, 9.3% in SES
and 16.2% in PES pts (p <0.01 TiNOX vs. PES; HR 2.08, range
1.19 to 3.64). Mortality rates at 1 year were 5.8% in TiNOX, 6.5%
in SES (ns) and 9.9% in PES pts (p <0.04 vs. TiNOX; HR 1.92,
range 1.04 to 3.54). Stent thrombosis was infrequent and all
cause mortality ranged between 4-5% in all 3 groups (all ns).
Conclusions: PCI using TiNOX stents has a favorable safety and
efficacy profile in pts with ACS. The TiNOX stent shows similar
MACE rates as the SES but significantly better rates than the
PES. TiNOX stent may represent an excellent alternative to first
generation drug-eluting stents requiring only short-term dual
antiplatelet therapy.
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Stenting in patients with acute coronary syndrome:
are drug eluting stents safe?
A. Moschovitis, L. Räber, S. Windecker, B. Meier, O.M. Hess
Inselspital (Bern, CH)
Background: Stent coating with Titanium-Nitride-Oxide (TiNOX)
has been shown to reduce platelet aggregation and fibrinogen
binding in experimental studies and to be safe and effective in
patients (pts) with de novo native coronary artery lesions. The
purpose of the present registry was to evaluate clinical outcome
in patients with or without acute coronary syndrome (ACS)
following PCI in 3 groups of pts receiving either a TiNOX,
Sirolimus (SES) or Paclitaxel (PES) eluting stent.

A prospective, randomised, non-inferiority trial
comparing biolimus-eluting stent with biodegradable
polymer versus sirolimus-eluting stent with durable
polymer: 2-year clinical follow-up of the LEADERS Trial
S. Windecker1, L. Räber1, S. Wandel2, P. Buszman3, A. Linke4,
T. Ischinger5, F.R. Eberli6, R. Corti7, W. Wijns8, M.-C. Morice9,
C. Di Mario10, B. Meier1, P.W. Serruys11, P. Jüni2
1Inselspital (Bern, CH); 2Institut für Sozial und Präventivmedizin
(Bern, CH); 3Slaski Uniwersytet Medyczny (Katowice, PL);
4Herzzentrum Leipzig (Leipzig, D); 5Universitätsklinikum München
(München, D); 6Stadtspital Triemli (Zürich, CH); 7Universitätsspital
Zürich (Zürich, CH); 8Cardiologisch Centrum (Aalst, B);
9L’Institut CardioVasculaire (Paris, F); 10Royal Brompton
Hospital (London, UK); 11Thoraxcentrum (Rotterdam, NL)
Background: A stent eluting biolimus from an abluminal,
biodegradable polymer has been shown non-inferior to a stent
eluting sirolimus from a durable polymer (SES) for the primary
endpoint MACE and the angiographic endpoint % diameter
stenosis at 9 months of follow up. Whether these results are
maintained during the time period after complete bioabsorption
of the biodegradable polymer has to be determined by longer
term follow-up.
Methods: Between November 2006 and May 2007, 1707 patients
were randomly assigned to treatement with either BES (N = 857)
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or SES (n = 850) in an all-comer population presenting with
chronic stable coronary artery disease or acute coronary
syndromes. Clinical endpoints encompassed cardiac death,
myocardial infarction, or clinically-indicated target vessel
revascularization.
Results: The clinical follow up was completed in 97% at 2 years.
MACE rates were similar among BES and SES treated patients
(13.0% vs. 15.4%, p for superiority = 0.18) at two years of follow
up. Similarly, there were no differences in rates of cardiac death
(3.2% vs. 4.0%, p for superiority = 0.42), myocardial infarction
(6.4% vs. 5.8%, p for superiority = 0.57) and clinically-indicated
TVR (7.7% vs. 8.8%, p for superiority = 0.37) between both stent
types. The cumulative rate of ARC definite ST amounted to 2.2%
for BES and 2.5% for SES at 2 years, whereas the rate of very
late definite ST was 0.2% for BES and 0.5% for SES (P = 0.73).
Subgroup analyses of patients with acute ST-elevation MI
revealed improved rates of MACE among patients treated with
BES (8.1% vs. 19.3%, P for superiortity <0.01, p for interaction
<0.01).
Conclusion: A stent eluting biolimus from an abluminal,
biodegradable polymer maintained non-inferiority in terms of
MACE compared with a stent eluting sirolimus from a durable
polymer (SES) at 2 years of follow-up. The favorable results of
BES in patients with ST-elevation myocardial infarction are of
interest and require confirmation in appropriately designed
studies.
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SIRTAX-LATE: 5-year clinical outcome and angiographic
follow-up from a prospective, randomized trial comparing
sirolimus-eluting with paclitaxel-eluting stents
L. Räber1, L. Wohlwend1, M. Wigger1, S. Wandel2, M. Togni1,
P. Wenaweser1, S. Cook1, R. Vogel1, A. Moschovitis1,
A. Khattab1, C. Seiler1, F.R. Eberli3, T.F. Lüscher4, B. Meier1,
P. Jüni2, S. Windecker1
1Inselspital (Bern, CH); 2Institut für Sozial- und Präventivmedizin
(Bern, CH); 3Stadtspital Triemli (Zürich, CH); 4Universitätsspital
(Zürich, CH)
Background: Although drug-eluting stents (DES) potently reduce
restenosis and neointimal hyperplasia, it is uncertain whether this
benefit is sustained during long-term follow-up. We assessed the
clinical and angiographic long-term outcome of patients
undergoing early generation DES implantation and performed
serial angiography at 8 months and 5 years.
Methods: Between April 2003 and May 2004, 1012 patients were
randomly assigned to treatment with sirolimus-eluting stents
(SES) or paclitaxel-eluting stents (PES) as part of the SIRTAX
trial. All patients were invited for repeat angiography at 8 months
as well as 5 years after DES implantation. A paired comparison
of all patients undergoing repeat angiography at both time points
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was performed. The principal endpoint of the angiographic study
was late lumen loss at 8 months and 5 years. Clinical endpoint
encompass major adverse cardiac events (death from cardiac
causes, myocardial infarction (MI), and clinically-indicated target
lesion (TLR) ) up to five years.
Results: The clinical 5 year follow up was completed in 96.8%
of patients. A total of 540 patients underwent repeat angiography
at 8 months. Beyond 8 months, 567 patients presented for repeat
angiography, and thereof 382 patients had paired angiograms at
baseline, 8 months, and 5 years. Hazard ratios for cardiac death,
MI, clinically-indicated TLR and MACE at 1 year, 1-5 years, and
5 years are summarized in table 1. At 5 years, event rates were
similar for cardiac death (SES 5.8%, PES 5.7%, p = 0.48), MI
(SES 6.6%, PES 6.9%, p = 0.82), clinically-indicated TLR (SES
13.1%, PES 15.1%, p = 0.29) and MACE (SES 19.7%, 21.4% for
PES, p = 0.39) among SES and PES treated patients. TLR
continued to occur at an annular rate of 1.5% between 1-5 years.
Late loss continued to increase between 8 months and 5 years
for both devices (SES = 0.37 ± 0.18 mm; PES = 0.29 ± 0.59 mm)
and was no longer different between SES (0.45 ± 0.73 mm) and
PES (0.42 ± 0.62 mm, p = 0.71).
Conclusion: Neointimal hyperplasia continues to increase during
long-term follow-up after early generation DES implantation.
Results of paired angiography are paralleled by a steady risk of
clinically indicated repeat revascularization of the stented
segment up to 5 years. The superiority of SES over PES in terms
of neointimal hyperplasia suppression is lost during long-term
follow-up. These findings indicate that arterial remodelling in
response to DES implantation continues up to 5 years after DES
implantation.
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Randomized comparison of titanium-nitride-oxide
coated stents with bare metal stents –
5-year follow-up of the TiNOX Trial
A. Moschovitis1, R. Simon2, A. Seidenstücker2, V. Klauss3,
M. Baylacher3, T.F. Lüscher5, T. Moccetti6, S. Windecker1,
B. Meier1, O.M. Hess1
1Inselspital (Bern, CH); 2Universitätsklinikum (Kiel, D);
3Universitätsklinikum (München, D); 5Universitätsspital
(Zürich, CH); 6Cardiocentro Ticino (Lugano, CH)
Background: Revascularization with Titanium-Nitride-Oxide
(TiNOX) coated stents is safe and effective in patients with de
novo native coronary artery lesions. In the TiNOX Trial (Circ.
2005) there was a reduction in restenosis and major adverse
cardiac events compared with stainless steel stents of otherwise
identical design. The purpose of the present study was to
evaluate the long term outcome of these patients over 5 years.
Methods and results: In 2003 ninety-two patients with de novo
lesions were randomly assigned to treatment with TiNOX coated
stents (n = 45) or stainless steel stents (n = 47; control). Baseline
characteristics were similar in both groups. Follow-up at 6 months
and 5 years was obtained in 86 resp. 87 patients. Five patients
were lost to follow-up due to emigration or change in home
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address. At 6 months and 5 years significantly less major adverse
cardiac events (MACE) occurred in the TiNOX group (7% vs.
27%, [p = 0.02] resp. 16% vs. 39%, [p = 0.03]), largely driven by a
reduced need for target-lesion revascularization (TLR). No stent
thrombosis occurred in the TiNOX group vs. one in the control
group. Patients in the TiNOX-group had lower all cause mortality
and less myocardial infarction (MI), but the difference was
statistically not significant.
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Conclusions: Five-year follow-up after implantation of TitaniumNitride-Oxide coated stents is favorable with a low rate of MACE
and no stent thrombosis compared to bare metal stents of
identical design. The need for revascularization at 5 years was
9% in the TiNOX and 25% in the control group with little
progression of native coronary artery disease.
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Pathognomonic electrocardiographic pattern
before and after repair of a large ostium secundum ASD
M. Di Valentino1, A. Menafoglio1, S. Demertzis2, A. Gallino1
1Ospedale San Giovanni (Bellinzona, CH); 2Cardiocentro Ticino
(Lugano, CH)
Case report: A 22-years-old man know for allergic asthma was
evaluated in our department because he complains about
dyspnea during the long distance military march. Cardiac
auscultation revealed a normal S1 heart sound with a systolic
ejection murmur and a fixed split of S2 heart sound. The ECG
showed a sinus rhythm with right deviation of QRS axis and in
precordial lead V1 an incomplete right bundle branch block with
rsR’ pattern suggestive for right ventricular diastolic overload
(fig. A). The chest X-ray showed central pulmonary arteries
enlargement, pulmonary plethora and a small aortic knuckle.
The diagnosis of atrial septal defect (ASD) was suspected and
transthoracic ecocardiography (TTE) confirmed the presence of
a large ostium secundum ASD with a left ventricular diastolic DShape suggestive for right ventricular overload (fig. B). Surgical
closure with equine pericardium patch was performed because
the anatomy of the defect was unsuitable for device closure. After
two months of surgical repair the ECG showed a sinus rhytm with
a slight right QRS axis deviation and a reduction of rsR’ ratio
pattern in precordial lead V1 (fig. C). The TTE showed no
evidence of right ventricular overload (fig. D).
Conclusion: The ASD ostium secundum is a true defect of atrial
septum and involves the region of the fossa ovalis. The ECG may
be an important tool for the diagnosis an ostium secundum ASD
a typical condition of diastolic overload. Incomplete right bundle
branch block with R’ greater than r in precordial lead V1 is typical
in patients with ASD ostium secundum. This case shows the
patognomonic pattern of the ECG before and after surgical repair
of an ostium secundum ASD which correlates with TTE images in
the reduction of signs of right ventricular overload on the ECG as
confirmed by TTE.

Iatrogenic fistula between left anterior descending
coronary artery and right ventricule: closure and
physiological aspects
V. Stolt-Steiger, M. Martinelli, C. Seiler, R. Vogel
Inselspital (Bern, CH)
Case report: In 2006, the coronary angiogram of a 24 year-old
female after heart transplantation showed a fistula between the
distal left anterior descending (LAD) and the right ventricle that
was not apparent in prior studies. Subsequent echocardiographic
studies demonstrated transient apical akinesia, which came along
with dedicated angiographic findings. Initially, coronary blood flow
was shunted towards the right ventricle with only minimal supply
of the very distal LAD. The following angiograms documented two
remarkable features. First, diameter expansion of the proximal
and mid LAD resulting in higher shunt volumes. Second, obvious
growth of coronary collaterals directing blood from the right
coronary artery towards the distal LAD, which was paralleled by
normalization of left ventricular systolic function. In the course the
patient remained asymptomatic and fistula flow velocity increased
up to 1.7 m/s as documented by transthoracic PW Doppler
(normal coronary flow velocity at rest 20–40 cm/sec) and a Qp:Qs
ratio of 1.5. In 2009, the patient’s exercise capacity decreased
and we decided to close the fistula (fig. 1) with a covered stent.
After successful implantation of a 16x3 mm Graftmaster Jostent,
the fistula disappeared and normal antegrade flow towards the
distal LAD was restored (fig. 2). Immediate contrast injection into
the right coronary artery showed only residual collateral flow
towards the distal LAD.
Discussion: Arteriovenous fistulas can be closed by coils and
vascular plugs or surgically. Coronary arteriovenous fistulas,
usually between septal branches and the right ventricle, are
recognized complications after right ventricular endomyocardial
biopsies (EMB) and can be managed conservatively in most
cases. Fistulas after EMB involving epicardial coronary segments
are rare. They cannot be treated with coils or plugs and covered
stents are a very elegant, efficient and safe alternative. Moreover,
since coronary collaterals protect our patient from the
consequences of stent thrombosis and instent stenosis. Besides
these technical aspect, our case nicely illustrates an important
mechanism of arteriogenesis, ie the growth of preformed arteries.
It is well-known from animal models that shear forces are physical
triggers for arterial vessel growth. Here, the fistula dramatically
increased coronary flow velocity and thus endothelial shear
stress. The consequences were: expansion of LAD and growth
of preformed collaterals.
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Stent implantation for refractory Prinzmetal
(variant) angina
T. Stampfli, R. Bonvini, F. Mach, M. Roffi
Hôpitaux Universitaires de Genève (Genève, CH)
Introduction: Prinzmetal angina is a disorder affecting
predominantly post-menopausal women with elusive
physiopathology. The cornerstone of treatment remains
vasodilation with short-acting nitrates and calcium antagonists.
The management of therapy refractory patients remains
challenging.
Patient: We report the case of a 62 years old woman who
complained about recurrent sustained typical angina at rest,
without immediate response to nitrates. After the third episode
on the same day, she was admitted in our hospital for suspected
ST-segment elevation myocardial infarction (STEMI) based on
monitor tracing. The patient was diagnosed 10 years previously
with Prinzmetal angina based on similar symptoms and normal
coronary angiography. Smoking was her only cardiovascular risk
factor. The only comorbiditiy was hypothyroidism. The medications
on admission included nicorandil, molsidomin, levothyroxin,
nifedipin and aspirine.
Results: On admission, the patient was chest pain free, the
ECG showed no ischemic modifications and troponin levels were
normal. Coronary angiography showed a diffuse non-significant
coronary atheromatosis. At the time of injection of the right
coronary artery (RCA), a spasm of the marginal branch was
detected, subsequently relieved by intracoronary nitrate
application. On ventriculography an infero-apical akinesia was
detected in the presence of a low-normal left ventricular ejection
fraction. Despite medical vasodilator therapy, the patient suffered
post coronary angiography recurrent episodes of angina at rest
with documented inferior ST-elevation in the ECG, bigeminy
and a slight troponin elevation. A coronary angiography was
repeated, and with a cold pressure test angina and a vasospastic
occlusion of the marginal branch of the RCA and of the posterior
descending artery (PDA) could be triggered (figure). An
intravascular ultrasound confirmed a diffuse atheromatosis
predominating in the proximal and distal RCA. Because of
recurrent refractory angina despite medical treatment, we decided
to stent the vasospastic segments (PDA and mid RCA) with two
everolimus eluting stents. After stenting, no angina or vasospasm
could be reproduced with repeat cold pressure test. The patient
was discharged symptom free on nifedipin, molsidomin, aspirin,
clopidogrel and short acting nitrate.
Discussion and conclusion: Stenting of the presumed culprit
segment is an efficacious treatment as ultima ratio for patients
with therapy-refractory Prinzmetal angina.
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angiography or echocardiography. The management of these
asymptomatic patients is still debated.
Case report: A 48-year-old man with no past medical history
presents with acute inferior myocardial infarction. He is directly
transferred to the cath-lab, where the coronary angiography
reveals acute thrombotic occlusion of the mid portion of the right
coronary artery (RCA), which could be treated by thromboaspiration and bare metal stenting. The coronary angiography
also shows significant stenosis of the left anterior descending
(LAD) and the left circumflex (LCX) arteries. Moreover, it reveals
the presence of two large coronary fistulas, one originating from
the proximal LAD (fig. 1) and the other from the ostial RCA (fig. 2),
both draining into the pulmonary trunk at two different, but close
sites. The presence of coronary-pulmonary fistulas was confirmed
on the following days by cardiac CT scan and echocardiography.
The clinical evolution was uneventful, and the patient was
discharged with a scheduled coronary bypass graft associated
with ligation of the coronary fistulas 6 weeks after stent
implantation.
Discussion: Coronary fistulas are occasionally observed during
coronary angiography (<1%) and are most of the time draining
into the right heart chambers (>66%) potentially leading to right
ventricular dysfunction. The presence of multiple fistulas (<5% of
the reported fistulas), is more frequently associated with drainage
directly into the pulmonary trunk, thus avoiding right chamber
volume overload. In this particular setting, the estimation of the
“left to left” shunting may be difficult because non invasive shunt
assessment and precocious left ventricular overload evaluation
remain challenging. The fact that both fistulas were observed for
the first time during an acute coronary syndrome in a young
asymptomatic patient with extensive coronary artery disease is
of particular interest. In fact, the need for a subsequent bypass
grafting in our case also allows early surgical correction of this
inborn anomaly, finally avoiding late and irreversible left
ventricular dysfunction.
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Coronary-pulmonary fistulas: an incidental finding
with challenging therapeutical options
A. Testuz, R. Bonvini, P. Montant, P. Meyer, T. Schindler, M. Roffi
Hôpitaux Universitaires de Genève (Genève, CH)
Introduction: Coronary artery fistula is a connection between
one or more coronary arteries and a cardiac chamber or great
vessel, bypassing the myocardial capillary bed. This rare
abnormality is usually congenital, and can lead to a variety of
clinical presentations like myocardial ischemia or heart failure, but
may also be discovered as an incidental finding during coronary

Arterial misplacement of central venous catheter
successfully managed with a vascular closure device:
the angiographic validation of an immediate and efficace
haemostasis
N. Schütz, R. Bonvini, S. Doll, M. Roffi
Hôpitaux Universitaires de Genève (Genève, CH)
Introduction: Central venous catheter (CVC) placement has
been associated with incidental arterial injury leading to an
increased morbidity, mortality and prolonged hospital stay. These
patients have been treated in the past with a surgical approach.
However, recently, the successful endovascular management of
iatrogenous arterial puncture with different devices has been
developed.
Case report: A 79-year-old woman was admitted secondary to an
acute left heart failure. The initial ECG showed negatives T waves
in the anterior leads and the troponin and pro-BNP were elevated.
A transthoracic echocardiography showed severe and
inhomogeneous alteration of the left ventricular ejection fraction
including an extended antero-septo-apical akinesia. The patient
quickly developed cardiogenic shock, was then intubated and
benefited of intensive catecholamine support. For hemodynamic
monitoring a CVC was placed, but was incidentally positionned in
an artery. A duplex US suggested the CVC to be in the right
common carotid artery (CCA) and the decision was taken to
temporarly leave the introducer sheath in this position. An
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emergency coronary angiogram performed in order to exclude an
ischemic event on the left anterior descending artery did not
demonstrate any significant lesion. In order to confirm the excact
position of the CVC introducer sheath, selective injection of the
brachio-cephalic trunk was performed. The angiography showed
that the 7.5 Fr sheath was located in the right subclavian artery
after the bifurcation with the CCA and just before the vertebral
artery (fig. 1). We finally decided to retrieve the sheath with
insertion of an 8 Fr Angioseal™ closure device. Subsequent
angiography confirmed perfect hemostasis immediately obtained
with the Angioseal™.
Discussion: CVC placement may be associated with
complication rates of approximately 15%. Even if accidental
arterial puncture is often without consequences, it can be fatal.
Immediate catheter retrieval and compression may result in
severe complications (false aneurysm, stroke, massive bleeding)
and some location (e.g. subclavian) are not accessible to manual
compression. To the best of our knowledge, this is the first
described case illustrating the arterial misplacement of a CVC
and a successful hemostasis with Angioseal™ confirmed at
angiography. This endovascular approach seems to be a simple
and safe technique and a valuable alternative to surgical repair.

CLINICAL CASES 2

infarction. Coronary angiography and OCT were performed
5 years later in the absence of clinical symptoms as part of a
research protocol. OCT imaging of the stented segment showed
a localized aneurysm, which was also seen on coronary
angiography (fig. 1A 1–3). The patient was continued on aspirin
mono-therapy and suffered 4 months later from VLST (fig. 1, A4).
Patient B underwent implantation of 2 sirolimus-eluting stents
(2.75 x 13 mm, 2.75 x 8 mm) due to an acute myocardial
infarction. Coronary angiography and OCT were performed
5 years later in the absence of symtoms as part of a research
protocol. OCT revealed stent malapposition of the majority of
stents struts (fig. 1, B1-2) which was not detectable by coronary
angiography (fig. 1, B3). The patient was discharged with aspirin
mono-therapy and suffered from VLST 6 months later
(fig. 1, B 4-6).
Conclusion: Stent-vessel wall interactions are present even
5 years after early generation DES implantation and may be
causally related to VLST. Findings of aneurysm formation and
severe stent malapposition may justify the prolonged
administration of dual antiplatelet therapy. In case of
angiographically detectable irregularities (Patient A) of the stented
vessel segment, OCT serves as an easily applicable high
resolution imaging tool to further assess morphological changes.
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See and understand: optical coherence tomography
findings prior to very late stent thrombosis in patients
with first generation drug-eluting stents
L. Räber1, T. Pilgrim1, L. Altwegg2, A. Moschovitis1, R. Vogel1,
P. Wenaweser1, S. Windecker1
1Inselspital (Bern, CH); 2Universitätsspital Zürich (Zürich, CH)
Background: Very late stent thrombosis (VLST) is a distinct
entity complicating the use of early generation drug-eluting stents
(DES) and is associated with high morbidity and mortality. Lack
of endothelialization, stent strut malapposition and vessel
remodelling owing to local inflammation at stented segments have
been identified as morphological correlates in autopsy and clinical
investigations of VLST. However, prospective evaluation of
morphological characteristics predictive of VLST are lacking. We
present two cases of patients undergoing coronary angiography
and optical coherence tomography (OCT) 5 years after DES
implantation who subsequently suffered from VLST during longer
term follow up.
Case report: Patient A underwent revascularization with a
sirolimus-eluting stent (3.5 x 8 mm) due to an acute myocardial
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2:1 atrial capture, as a protective mechanism
against atrial tachycardia-induced atrial fibrillation,
is a rate-dependent phenomenon
J. Tenkorang1, F. Jousset2, P. Ruchat1, J.-M. Vesin2,
P. Pascale1, M. Fromer1, S. Schaefer1, S. Narayan3, E. Pruvot1
1Centre Hospitalier Universitaire Vaudois (Lausanne, CH);
2Ecole Polytechnique Fédérale de Lausanne (Lausanne, CH);
3University of California (San Diego, USA)
We recently observed in the human left atrium (LA), periods of
intermittent 2:1 atrial capture (panel A of figure), preceded by
atrial repolarization alternans during pacing-induced atrial
tachycardia (PIAT). The mechanism involved in resumption of
1:1 atrial capture remains undetermined.
Methods: We specifically developed a chronic ovine model of
PIAT using two pacemakers (PM) each with a right atrial (RA)
lead separated by ~2 cm. The 1st PM was used to record a
broadband unipolar RA EGM, the 2nd one to deliver PIAT at
incremental rates (400 beats, from 400 to 110 ms cycle length
(CL)). Cumulative percentage in 2:1 capture was measured as
a function of pacing CL. Activation time (AT), activation recovery
interval (ARI) and repolarization time (RT) of the last 2 beats
before resumption of 1:1 atrial capture were compared.
Results: Panel B of the figure (n = 7 sheep, 35 recordings) shows
that the cumulative percentage of 2:1 capture gradually increased
as pacing CL decreased until permanent 2:1 capture (Effective
Refractory Period (ERP)). Comparison of the last two beats
before resumption of 1:1 capture showed that AT (35 ± 10 to 31 ±
12 ms, p = NS) did not change but RT decreased (126 ± 19 to
117 ± 16 ms, p <0.05) as a result of a significant reduction in ARI
(93 ± 22 to 87 ± 21 ms, p <0.05).
Conclusions: Duration of 2:1 capture, which may be a protective
mechanism against atrial tachycardia-induced atrial fibrillation,
rises with increasing pacing rate. The mechanism underlying
return of 1:1 capture is mediated by a shortening of ARI.

PACIN G

Methods: Anatomical reconstruction of the right ventricle was
performed using a NavX® system in 31 patients (70 ± 11 yrs,
26 males). A 12-lead ECG was recorded while pacing the right
ventricle at a para-Hissian site, on the mid septum and at the
anterior free wall. Surface ECG measurements from each pacing
site were performed using digital callipers.
Results: see table below.
Conclusions: No single ECG criterion could reliably confirm
pacing from the mid septum. In particular, a negative QRS
complex in DI is an inaccurate and non-specific criterion for septal
pacing.
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Is the surface ECG useful for confirming right
ventricular septal pacing? Validation using
electroanatomical mapping
C.I. Park1, M. Zimmermann2, H. Sunthorn1,
G. Domenichini1, P. Gentil-Baron1, D. Shah1, H. Burri1
1Hôpitaux Universitaires de Genève (Genève, CH);
2Hôpital La Tour (Meyrin, CH)
Introduction: The interventricular septum has emerged as an
alternative pacing site that may have advantages over the right
ventricular apex. However, the pacemaker lead is often
inadvertently positioned on the anterior free wall, due to imprecise
fluoroscopic landmarks. Surface ECG criteria of the paced QRS
complex (e.g. a negative QRS complex in DI) have been
proposed to confirm a septal position, but these criteria have not
been properly validated.

Biatrial pacing improves left atrio-ventricular timing
compared to right atrial appendage pacing
H. Burri, I. Benanni, G. Domenichini, V. Ganière,
P. Gentil-Baron, C. Stettler, D. Shah
Hôpitaux Universitaires de Genève (Genève, CH)
Introduction: Pacing from the right atrial appendage (RAA) may
lead to left atrio-ventricular (AV) dyssynchrony, especially in case
of interatrial conduction delay. Alternative pacing sites such as the
high interatrial septum (IAS) or the distal or proximal coronary
sinus (CS-D and CS-P), may result in earlier left atrial (LA)
contraction, but also lead to a shorter PR intervals, which may
mitigate the effect on left AV timing.
Methods: A total of 28 patients undergoing pulmonary vein
isolation for paroxysmal atrial fibrillation were studied. Left atrial
pressures were recorded during pacing from the RAA, high IAS,
CS-D (at 2-3 o’clock in the LAO view), CS-P (at 5-6 o’clock in the
LAO view), and during biatrial (BiA) pacing from the IAS+CS-D.
Delay from pacing to the A-wave peak (P-A interval), PR intervals,
and delay from LA contraction to ventricular activation (A-R
intervals) were measured.
Results: Even though pacing from the IAS, CS-D and CS-P
resulted in earlier LA contraction compared to RAA pacing (with
shorter P-A intervals), the effect on left AV timing was reduced
by shortened PR intervals. BiA pacing yielded the best results
(see figure).
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Conclusions: IAS, CS-D and especially BiA pacing results in
significantly earlier LA contraction with respect to ventricular
activation than during RAA pacing. These findings have
implications for avoiding left atrioventricular dyssynchrony, such
as in patients with interatrial conduction delay who require cardiac
resynchronization therapy
128

Apical vs. septal right ventricular pacing:
a prospective randomized long-term study
G. Domenichini, H. Sunthorn, E. Fleury, H. Foulkes,
C. Stettler, D. Shah, H. Burri
Université de Genève (Genève, CH)
Introduction: Left ventricular (LV) function may be impaired
by chronic pacing from the right ventricular (RV) apex. The
ventricular septum is an alternative pacing site, but available
data are limited to short-term follow-up (f-up).
Methods: A total of 59 patients (pts) (45 males, age 77 ± 7 years)
were enrolled. RV lead implantation was randomized to either
the apex or to the mid-septum. Lead position was confirmed by
transthoracic echocardiography. LV ejection fraction (LVEF)
was determined at baseline and after 1 and 4 ys by radionuclide
ventriculography.
Results: Of the 59 pts, 28 were randomized to the apical group
and 31 to the septal group. Of these, 14 died before end of f-up
(7/28 from the apical group, 7/31 from the septal group, p = 1),
12 dropped out and 33 completed f-up after a median of 4.4 ys
(range 2.5–6.2) of pacing. Significant changes in LVEF at f-up
compared to baseline were observed in the septal, but not in the
apical group (see figure 1). Echocardiography performed in 26
septal group pts confirmed a true septal position in only 14 (with
the lead on the free wall in the remaining pts). A significant
reduction in LVEF at f-up was observed in the pts in whom a true
septal position was not attained, but not in the true septal pts
(see figure 2). No significant differences in LVEF at baseline and
at f-up between apical and true septal pts were observed.
Conclusions: At long-term f-up, pacing at the RV septum confers
no advantage in terms of LVEF compared to the apical position.
Furthermore, obtaining a true septal position is essential to avoid
the detrimental effects on LVEF that might result from RV pacing
from the free wall.
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Pacing and defibrillator leads extraction: one-year
experience using sequential step-wise approach
combining conventional mechanical and laser-assisted
lead extraction techniques
F. Regoli, T. Moccetti, A. Auricchio
Cardiocentro Ticino (Lugano, CH)
Introduction: Aim of this study is to assess the safety and
effectiveness of a combined lead extraction approach, using
sequentially conventional mechanical technique with a locking
stylet (LS) followed, when necessary, by laser-assisted extraction
technique.
Methods: From January 2009 to end of December 2009
extraction was attempted at our Center in 37 leads (28 pts, mean
age 69 ± 11 yrs, 25 male, ejection fraction mean 33 ± 11%, mean
NYHA class II). Indications for extraction were lead dysfunction
(46%), pacing or defibrillator up-grade (38%), lead migration
(8%), sepsis (4%), and vein thrombosis (4%). Conventional
mechanical extraction technique consisted in insertion of a LS
and observing displacement of adherent anatomical structures
(subclavian vein and superior vena cava, right ventricle) to
decide whether to amend the procedure with laser technique.
All extraction procedures were performed in general anesthesia
under continuous hemodynamic and transesophageal
echocardiographic monitoring in an operating suite, conducted
by cardiologists with surgical back-up.
Results: Mean implantation time of extracted leads was 67.8. ±
50.3 months Complete extraction was achieved in 36 out of 37
(97%) leads without any complication. In one case (3%) of laserassisted extraction, detachment of the most distal portion of the
lead (silicon rubber tines) occurred with subsequent clinically
irrelevant embolization. Mechanical extraction was successful
only for 9/37 (24%) leads; the remaining 28 leads (76%) required
the addition of laser technique. The table below summarizes
which approach was utilized for lead extraction based on lead
characteristics.
Conclusions: In this preliminary experience, step-wise approach
for lead extraction was effective and safe to extract almost every
lead. While conventional mechanical technique may be effective
to extract newer leads with limited adhesions, laser-assisted
extraction is recommended for older leads with multiple adhesion
sites and does not significantly impact on procedural time.
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Right ventricular pacing does not adversely
affect right ventricular systolic function
G. Domenichini, H. Sunthorn, E. Fleury, H. Foulkes,
C. Stettler, D. Shah, H. Burri
Université de Genève (Genève, CH)
Introduction: It has been demonstrated that chronic right
ventricular (RV) pacing might impair left ventricular function, but
few data are available regarding its effects on the right ventricle.
This is partly due to the difficulty in assessing RV systolic function
in device patients (pts). Radionuclide ventriculography allows
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accurate quantification of right and left ventricular ejection fraction
(RVEF and LVEF) in these pts.
Methods: A total of 47 pts (38 males, age 77 ± 6 years) requiring
ventricular pacing were evaluated. RVEF and LVEF were
determined by radionuclide ventriculography at baseline,
at 1 year, and at long-term follow-up (f-up).
Results: A total of 33 pts completed long-term f-up (6 pts died,
8 pts dropped-out). LVEF was significantly reduced at follow-up
compared to baseline (see figure), whereas RVEF was not
affected. Pacing site, either apical (16/33 pts) or septal (17/33
pts), did not influence RVEF at long-term f-up.
Conclusions: Contrary to a significant reduction in LVEF,
RV pacing does not result in impaired RVEF.
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Long-term results after TEVAR in atherosclerotic
aneurysms involving the descending aorta
M. Czerny1, M. Hoebartner2, G. Sodeck3, A. Juraszek3,
T. Dziodzio3, M. Funovics3, M. Schoder3, J. Lammer3,
E. Krähenbühl1, D. Reineke1, J. Schmidli1, T.P. Carrel1,
M. Grimm3
1Inselspital (Bern, CH); 2Herzzentrum Leipzig (Leipzig, D);
3Medizinische Universität Wien (Wien, A)
Objective: Long-term results after TEVAR in atherosclerotic
aneurysms involving the descending aorta are not known.
Methods: One hundred and one patients between 1996 and
2009 were analyzed. Median follow-up was 58 months (range,
9–132 months). Need for vascular transpositions to extend
landing zones, in-hospital mortality, occurrence of endoleaks,
reinterventions and survival were recorded.
Results: Fifty-three percent of patients underwent vascular
transpositions prior to TEVAR. In-hospital mortality was 4%.
Assisted primary type I and III endoleak rate was 10%. Late
type I and III endoleaks needing reintervention occurred in 14%.
Actuarial survival was 96%, 86% and 69% at 1, 3 and 5 years.
Event-free survival was 90%, 82% and 65% at 1, 3 and 5 years.
Cox proportional hazard analysis revealed a short proximal
landing zone as well as a high number of prostheses as
independent risk factors for early and late endoleak formation.
Late endoleak formation was an independent predictor of
survival.
Conclusions: Long-term results of TEVAR in atherosclerotic
aneurysms involving the descending aorta are excellent. Vascular
transpositions broaden therapeutic options and contribute to early
and late success by gaining extensive landing zones. Further
clinical investigations are warranted to evaluate durability of this
important tool of treating thoracic aortic disease.
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Secondary surgical interventions after endovascular
stent-graft placement due to thoracic aortic disease
M. Czerny1, D. Reineke1, E. Krähenbühl1, J. Dumfarth2,
J. Holfeld2, T. Dziodzio2, A. Juraszek2, M. Hoebartner3,
M. Michel2, M. Grimm2, J. Schmidli1, T.P. Carrel1
1Inselspital (Bern, CH); 2Medizinische Universität Wien
(Wien, A); 3Herzzentrum Leipzig (Leipzig, D)
Objective: To evaluate incidence and outcome of secondary
surgical interventions after endovascular stent-graft placement
due to thoracic aortic disease.
Methods: Between 1996 and 2009, 264 patients underwent
stent-graft placement due to the following indications –
atherosclerotic aneurysms (n = 115), type B dissections (n = 68),
penetrating ulcers (n = 63) and traumatic lesions (n = 18).
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Thirteen patients underwent secondary surgical interventions
due to failure of endovascular therapy. Indications for surgery
were type I endoleak formation in 3 patients, retrograde type A
dissection in 5 patients, aneurysm formation at the distal landing
zone in 4 patients as well as rupture in one patient.
Results: Median interval to secondary surgical intervention was
35 months (range 0–73 months). Four patients were deemed not
suitable for conventional repair primarily at the time of stent-graft
placement. 8 patients underwent thoracic or thoracoabdominal
repair and five patients underwent ascending and hemiarch
replacement. In-hospital mortality was 31%. Cause of death was
multiorgan failure in all cases.
Conclusions: Secondary surgical interventions carry a
substantial risk in patients after stent-graft placement due to
thoracic aortic disease, especially in patients initially deemed not
suitable for conventional repair. Emphasis on avoidance of
secondary failure of endovascular therapy should be made during
planning of the primary procedure.
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Berlin Heart-Excor ventricular assist device:
a single-centre experience in acute heart failure
T. Theologou, D. Vala, E. Petok, K. Bendjelid, M. Licker,
P.-F. Keller, Y. Zorman, A. Kalangos, M. Cikirikcioglu
Hôpitaux Universitaires de Genève (Genève, CH)
Objectives: Mechanical ventricular assistance is the only
option for managing patients with acute heart failure refractory
to inotropic and intra-aortic balloon pump therapy. The aim of
this report is to analyze the results of our patients treated for
refractory acute heart failure with the Berlin Heart-Excor
pneumatic, para-corporeal, pulsatile device.
Methods: All patients who underwent Berlin Heart-Excor
implantation between September 1998 and March 2009 for
refractory, acute heart failure were reviewed retrospectively using
our electronic filing system. Subgroup analysis of surviving
patients was performed for patients weaned from the device and
for those bridged to transplantation.
Results: Thirty-three patients requiring Berlin Heart-Excor„¥
implantation for acute cardiogenic shock did so because of
secondary myocardial infarction (n = 17), post-cardiotomy failure
(n = 6), acute fulminant myocarditis (n = 7), acute allograft failure
(n = 2) or acute heart failure after ethyl-alcohol toxicity (n = 1).
Mean patient age was 47 + 18 (5–75) years. Biventricular(BVAD),
left ventricular (LVAD), and right ventricular (RVAD) support was
performed in 18, 13, and 2 cases, respectively. The mean support
time was 43 + 131 days (0–754 days). Overall success rate was
39 % with 12 out of 33 patients (5 were bridged to transplantation,
6 were weaned from the device, and one is still waiting for heart
transplantation while on the device). Postoperative complications
included hemorrhage and/or tamponade in 12 cases, sepsis
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and/or pneumonia in 10 cases, thrombo-embolism in 5 cases.
Twenty-one patients died of multi-organ failure (11 cases), multiorgan failure with sepsis (3 cases) and cerebral complications
(5 cases). There was an observed difference between the
survivors bridged to recovery or transplantation depending on
age, etiology of cardiac failure, and length of ventricular support
(table 1).
Conclusions: Berlin Heart-Excor is an effective ventricular assist
device for patients with refractory acute heart failure. It can be
successfully used as short and long term support until myocardial
recovery or heart transplantation. Bridge to recovery is rare after
myocardial infarction secondary cardiogenic shock. For these
patients, Berlin Heart-Excor seems to be a favourable assist
device for bridging the patients to heart transplantation.
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Proximal reoperations after ascending aortic repair
for acute type A dissection
A. Weber, M. Czerny, T. Aymard, L. Englberger, M. Stalder,
D. Reineke, A. Kadner, E. Krähenbühl, C. Huber, J. Schmidli,
H. Tevaearai, T.P. Carrel
Inselspital (Bern, CH)
Background: This study is focused on patients who required late
reoperations due to continuous aortic root dilatation with proximal
anastomosis disruption after primary emergent ascending aortic
repair for acute type-A dissection.
Methods: Between 1/2005 and 10/2009, 297 patients underwent
continued radiographic surveillance of ascending aortic repaired
type-A aortic dissection in two different institutions. During followup a total of 39 patients were reoperated; 13 patients (4.4%)
required aortic root replacement. We revised these patients
retrospectively with regard to causes of reoperation, early and late
mortality.
Results: All patients were reoperated due to proximal
anastomotic disruption or re-dissection of the non-coronary sinus.
Mean aortic root diameter increase was 21.3 mm(range: 10–44)
and mean time from initial repair to reoperation was 69.9
months(range: 12–180). Thirty-day mortality was 23% (3/13).
Incidence of renal failure and bleeding was 38%(5/13) and
23%(3/13). Median follow-up was 48 months and 1-, 3- and
5-year survival was 77%, 70% and 61%, respectively.
Conclusions: In this series, few patients required a proximal
reoperation after ascending aortic repair for acute type-A
dissection. However perioperative mortality and morbidity was
substantial. A larger prospective analysis is warranted to elucidate
whether repair has to be extended to the non-coronary sinus and
to identify predictors for late aortic root enlargement.
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Pulsing the Levitronix CentriMag® for accurate
control of heart-device interaction
A. Weber1, A. Kadner1, T. Pirbodaghi2, S. Trachsel1,
T.P. Carrel1, S. Demertzis1, S. Vandenberghe2
1Inselspital (Bern, CH); 2Universität Bern (Bern, CH)
Introduction: Short-term and long-term mechanical support of
the failing heart is mostly performed with so-called continuous
flow devices or Rotary Blood Pumps (RBP). They are small, quiet,
and simple but have only one control parameter (speed) and hold
the risk of ventricular suckdown or overpumping. Consequently,
the unloading of the left ventricle (LV) can only be managed in
a limited range. Gradual reloading of the assisted heart is
suggested as a method to promote myocardial strengthening
and may lead to recovery of a failing heart, however this requires
accurate control over myocardial load. We hypothesize that
pulsing the pump speed and controlling its timing with respect
to native cardiac function can accurately control myocardial
(un)loading with a RBP.
Methods: Adult goats (n = 8, 58–69 kg) were implanted with a
CentriMagTM RBP (Levitronix) via left thoracotomy with short
apical-aortic cannulation similar to implantable devices. Besides
anesthesia monitoring, the animals were instrumented with aortic
and coronary flow probes (Transonic), catheters for oxygen
content measurement in the carotid artery and coronary sinus,
and a Pressure-Volume catheter (Scisense) in the LV. A custom
pump controller and LabView software were used to run the
device in a pulsatile (sinusoidal) mode, both asynchronous and
in synchrony with the ECG. Various combinations of mean speed
and amplitude were assessed and the synchronization was
performed in co- and counterpulsation.
Results: Asynchronous pulsing of the RBP caused cyclic
changes in arterial hemodynamics that are visible in arterial
pressure and flow waveforms and LV pressure-volume loops.
The larger the difference between heart rate and pump pulse
rate, the higher the frequency of the cycle. ECG-synchronized
pulsing caused stable hemodynamics that can be controlled with
the triggering of the pump pulse. A change of triggering resulted
in immediate effects on arterial pressure and flow, LV pressurevolume loops, and myocardial oxygen consumption. Stroke Work
can be controlled between 77% and 120% of the value at steady
speed, thereby decreasing or increasing the load on the heart.
Conclusions: Asynchronous pulsing of a RBP yields
continuously varying myocardial load, while synchronized pulsing
offers an extra control modality of hemodynamics. The sensitivity
of timing of the pump pulses makes this technique suitable for
gradually reloading the mechanically supported heart and
stimulating myocardial recovery.
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Impact of long-term complications on quality
of life after atrial switch procedure
O. Loup, K. Wustmann, D. Wüthrich, E. Delacrétaz,
J.-P. Pfammatter, M. Schwerzmann, T.P. Carrel, A. Kadner,
M. Pavlovic
Inselspital (Bern, CH)
Background: GUCH-patients after atrial switch operation
represent a challenging population, not least in regard to
treatment options for long-term complications (arrhythmias,
RV-dysfunction, reinterventions), but also to preservation of
quality of life (QoL).
Patients and methods: Systemic RV-function, tricuspid valve
regurgitation, and exercise capacity of Senning/Mustard-patients
were calculated using echocardiography, MRI, CPET. Their
NHYA-class, occurrence of arrhythmias and rate of reintervention
were assessed. QoL of 64 GUCH-patients after Senning/Mustard
was assessed by SF-36 and an additional specific questionnaire,
and was compared to 111 other GUCH-patients (ASO,VSD,TOF).
Correlation between QoL and morphological/functional
parameters, as well as potential negative impact factors were
analysed.
Results: RV-dysfunction, tricuspid valve regurgitation, impaired
exercise capacity were revealed in the majority of the patients,
despite 95% of them were still in NHYA I-II, after a mean follow-up
of 26.3 ± 6.5 y. QoL of 64 Senning/Mustard-patients (mean age:
28.6 ± 7.5 y) appears to be normal (109.1 ± 22.3), but significantly
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lower than QoL of other GUCH-patients (ASO (p = 0.05), VSD
(p = 0.04), TOF (p = 0.01)). Twenty percent (n = 13) of the
patients had to undergo reintervention, mainly related to baffle
complications and deterioration of the systemic-RV function.
Forty-five percent have experienced arrhythmias, the implantation
of a permanent pace-maker became necessary in 13% . NHYAclass and occurrence of arrhythmias were the only factors to
correlate with QoL (p = 0.001, p = 0.008) and their significant
negative impact on QoL was confirmed in the regression analysis
(p = 0.009, p = 0.04)
Conclusions: The quality of life (QoL) of GUCH-patients after
atrial switch procedure appears surprisingly good, despite an
elevated morbidity related to a high rate of late complications and
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RV-deterioration. The evidence, that these patients can stay
surprisingly asymptomatic for a long time, despite exercise
capacity- and RV-deterioration plays an essential role in the
maintenance of their high level of QoL. The revealed discrepancy
between a good QoL in the long-term and clear indications of
morphological worsening can be misleading and delay the
treatment. Consequently, patients after Senning/Mustard
correction should be closely monitored, signs of RV-deterioration
should be seriously considered and interdisciplinary planning for
potential re-intervention should be initiated, regardless of the
patient’s symptoms.
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Haemodynamic basis of exercise limitation in
patients with heart failure and normal left ventricular
ejection fraction
M.T. Maeder1, B.A. Thompson2, D.M. Kaye3
1Kantonsspital St. Gallen (St. Gallen, CH); 2Alfred Hospital
(Melbourne, AUS); 3Baker IDI Heart and Diabetes Institute
(Melbourne, AUS)
Introduction: The pathophysiology of heart failure with normal
left ventricular ejection fraction (LVEF; HFNEF) is incompletely
understood, with little information regarding the detailed
hemodynamic response to exercise in these patients. In
conjunction, several non-invasive indices have been proposed
as potentially useful diagnostic markers of HFNEF, however their
response to exercise is not clear.
Methods: Fourteen patients with HFNEF defined as objective
evidence of impaired exercise tolerance in presence of an LVEF
≥50%, no evidence of significant coronary disease and normal
lung function, and eight asymptomatic controls subjects of similar
age and gender, and with similar LVEF and blood pressure
underwent tissue Doppler echocardiography and right heart
catheterization at rest and during supine cycle ergometer
exercise.
Results: At rest, pulmonary capillary wedge pressure (PCWP;
10 ± 4 vs. 10 ± 4 mm Hg; p = 0.94) was similar in HFNEF patients
and controls but stroke volume index (SVI; 41 ± 9 vs. 51 ± 10
ml/m2 p = 0.02) was lower, and systemic vascular resistance
index (SVRI; 3029 ± 737 vs. 2241 ± 388 dyne x s/cm5/m2;
p = 0.01) was higher in HFNEF patients compared to controls.
Patients with HFNEF stopped exercise at a significantly lower
work rate (0.63 ± 0.29 vs. 1.13 ± 0.49 W/kg; p = 0.006) compared
to controls, whilst PCWP at peak exercise was similar in both
groups (23 ± 6 vs. 20 ± 7; p = 0.31). Peak exercise SVI (45 ± 10
vs. 68 ± 15 ml/m2; p = 0.001) was lower and SVRI was higher
(2251 ± 879 vs. 1331±272 dyne x s/cm5/m2; p = 0.01) in HFNEF
patients. The resting E/e’ ratio was modestly elevated at rest in
patients compared to controls (13.2 ± 4.1 vs. 9.5 ± 3.4; p = 0.04).
During exercise, the E/e’ ratio did not increase in either group, and
the peak exercise E/e’ ratio did not differ between the groups (11.1
± 3.4 vs. 9.4 ± 3.4; p = 0.28).
Conclusions: HFNEF patients achieve a similar peak exercise
PCWP to that in asymptomatic controls however at a much lower
workload. Moreover this occurs at a lower SVI and in the setting
of higher SVRI. Our study also highlights the inability of noninvasive methods such as the E/e’ to accurately reflect the
hemodynamic changes that occur during exercise in HFNEF
patients.

Septal rebound stretch is a strong predictor
of outcome after cardiac resynchronization therapy
B.W.L. De Boeck1, G.E. Leenders2, M. Meine2, F.W. Prinzen3,
P.A. Doevendans2, P.T. Buser1, M.J. Cramer2
1Universitätsspital Basel (Basel, CH); 2Universitair Medisch
Centrum (Utrecht, NL); 3Universiteit Maastricht (Maastricht, NL)
Background: Septal Systolic Rebound Stretch (SRSsept) is a
distinctive characteristic of dyscoordination-related mechanical
inefficiency, and appears an important substrate for cardiac
resynchronization therapy (CRT). We assessed whether baseline
SRSsept predicted intermediate term response and longer-term
outcome after CRT.
Methods: We monitored a cohort of 101 patients treated by CRT.
Patients underwent clinical evaluation, echocardiography and
plasma BNP measurements before and 6.4 ± 2.3 months after
CRT. Baseline SRSsept (= cumulative systolic stretch following
initial shortening in the septum) was quantified by speckle
tracking echocardiography. Primary composite endpoint was
death, urgent heart transplantation (HTx) or left ventricular assist
device implantation (LVAD) at the end of the study (Cox
regression analysis). Secondary endpoints were response to CRT
quantified as decreases in left ventricular end-systolic volume
(delta-LVESV) and log-transformed BNP (delta-logBNP) at
intermediate-term (6-months) follow-up (linear regression
analysis).
Results: Patients were 65 ± 11 years on average, 69 were men,
18 were in NYHA IV, 46 had ischemic heart disease. Before CRT
QRS-duration averaged 173 ± 23 ms, ejection fraction 19 ± 7%
and mean SRSsept 4.7 ± 3.4%. Median clinical follow-up duration
of the cohort was 16.1 (IQR 6.8–22.8) months. Within this period
23 patients reached the primary endpoint (17 deaths, 6 urgent
LVAD ± HTx). Baseline SRSsept [Hazard ratio (HR) 0.719;
95% confidence intervals (CI) 0.572–0.904, p <0.01)] was
independently associated with a better outcome and NYHA class
[HR 4.881: 95% CI 1.918–12.420] with a worse outcome. Contrary
to baseline NYHA class, baseline SRSsept was an independent
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predictor of both delta-LVESV (β 0.45; p <0.001) as well as deltalogBNP (β 0.41; p <0.001). In turn, both the latter intermediate
term treatment effects of CRT, and delta-logBNP in particular,
were associated with a favourable subsequent clinical outcome.
Conclusion: SRSsept at baseline is a strong, independent
predictor of long term prognosis after CRT. The mutual
interrelations between baseline SRSsept, intermediate-term
response, and longer-term outcome after CRT suggests that
baseline SRSsept to some extent may predict the prognostic
benefit of CRT itself, while NYHA-class rather represents an
indicator of prognosis independently of treatment.
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Long-term application of Urocortin 2 in rats with
severe heart failure: effects on left ventricular function
and survival
S. Meili-Butz, K. Buehler, D. John, C. Morandi, P.T. Buser,
M. Brink, T. Dieterle
Universitätsspital Basel (Basel, CH)
Background: Acute administration of urocortin 2 (Ucn2), a
member of the corticotropin-releasing factor (CRF)-related
peptide family, induces potent beneficial hemodynamic effects via
CRF receptor 2 stimulation in animal models of heart failure
(CHF) and patients with CHF. In an animal model of hypertensive
heart disease, chronic administration of Ucn2 lowered blood
pressure and prevented the development of left ventricular (LV)
hypertrophy and failure. However, no data are available on the
effects of longer-term administration of Ucn2 on LV function and
survival in established CHF.
Methods: Experiments were performed in Dahl salt-sensitive
rats. Animals were fed a high salt diet (HSD) containing 4% NaCl
to induce arterial hypertension, LV hypertrophy, LV dysfunction,
and CHF. From the phase of LV dysfunction on (after 12 weeks
of HSD), animals were injected with either Ucn2 at a dose of 2.5
microg/kg body weight or vehicle i.p. b.i.d. Animals underwent tail
cuff blood pressure measurements and echocardiographic
analysis of LV dimension and function at baseline (prior to first
injection of Ucn2) and after 4 weeks of b.i.d. treatment with Ucn2.
Results: Results are given in table 1 as mean ± SD.
Conclusion: CRF receptor 2 stimulation by Ucn2 for one month
in Dahl salt-sensitive rats with severe heart failure significantly
improves LV function, partially reverts structural LV abnormalities,
and appears, on early follow-up, to beneficially affect survival.
Data from this study suggest that longer-term administration of
Ucn2 might represent a novel, safe, and beneficial approach to
the treatment of severe heart failure.
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offset the beneficial effects of HF treatment. The aim of this study
was to assess clinical predictors and the prognostic value of WRF
in patients with chronic HF undergoing intense medical therapy.
Methods: In 565 patients (age 77 ± 8 years) included in the Trial
of Intensified Medical versus standard treatment in Elderly
patients with Congestive HF (TIME-CHF) surviving at least one
month (M), serum creatinine (SCr) was measured at baseline,
M 1, M 3, and M 6 or until a patient died. WRF was defined as
any increase in SCr by at least 0.5 mg/dl (44 mcmol/l) within
the first six months. Clinical predictors and impact of WRF on
18-months outcome were assessed.
Results: WRF occurred in 124/565 (22%) patients. Treatment
with spironolactone (odds ratio [OR] = 2.24, p = 0.001), history of
renal failure (OR = 1.70, p = 0.03), loop diuretic dose (OR = 1.09
per 40 mg furosemide aequivalent, p = 0.04), higher baseline
NT-proBNP (OR = 1.27 per ln of NT-proBNP, p = 0.05), history
of peripheral oedema (OR = 1.23 per grade [0-3], p = 0.04), and
history of urinary tract infections (OR = 2.21, p = 0.05) were
independently associated with WRF. Other factors including age
and gender, but also allocation to NT-proBNP-guided therapy,
and treatment with and adjustment of betablockers, angiotensin
converting enzyme inhibitors (ACEI) and angiotensin receptor
blockers (ARB) were not associated with WRF. Patients with WRF
had higher rates of death (hazard ratio [HR] = 1.98, p = 0.001),
death or hospitalisation (HR = 1.49, p = 0.002), and death or HF
hospitalisation (HR = 1.85, p <0.001) compared to those without
WRF. After adjustment for baseline differences, WRF was still
predictive of death (HR = 1.70, p = 0.02), death or hospitalisation
(HR = 1.26, p = 0.07) and death or HF hospitalisation (HR = 1.38,
p = 0.06).
Conclusions: WRF is associated with signs of more severe
HF and preexisting renal failure, particularly if high-doses of loop
diuretics or spironolactone are used. In contrast, treatment with
betablockers, ACEI, and ARB was not associated with WRF. Since
WRF predicts worse outcome independently of other prognostic
parameters, it should be monitored carefully particularly in
patients at risk.
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Minimally elevated cardiac troponin measured with a
sensitive troponin assay and mortality in acute heart
failure
T. Reichlin, N. Arenja, T. Socrates, C. Heinisch, R. Twerenbold,
M. Potocki, T. Breidthardt, M. Noveanu, R. Bingisser, P.T. Buser,
S. Osswald, C. Müller
Universitätsspital Basel (Basel, CH)
Background: Largely elevated values of cardiac troponin have
been shown to provide prognostic information in patients with
acute decompensated heart failure (ADHF). The role of minimally
elevated troponin levels is unclear. The aim of our study was to
describe the association between minimally elevated cardiac
troponin levels measured with a novel highly sensitive cardiac
troponin I assay and mortality in patients hospitalized with ADHF.
Methods: Troponin I was measured at admission in 377 patients
presenting to the emergency department with ADHF using the
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Worsening renal failure in elderly patients with heart
failure on intense medical therapy: clinical predictors
and prognostic impact
M.T. Maeder, H. Rickli, P. Ammann, D. Hack, D. Weilenmann,
T. Dieterle, S. Kiencke, W. Estlinbaum, M. Pfisterer,
H.P. Brunner-La Rocca for the TIME-CHF investigators
Background: In patients with chronic heart failure (HF),
worsening renal failure (WRF) complicates medical therapy and
is a predictor of mortality. However, the mechanisms underlying
WRF in HF are poorly understood. There are concerns that
aggressive HF pharmacotherapy could result in WRF and thereby
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recently refined highly sensitive Architect Troponin I assay (Abbott
Diagnostics). A negative troponin test was defined as a troponin I
level below the limit of detection (<0.01 μg/l), a minimally elevated
troponin test as a troponin I between the limit of detection and the
99th percentile (0.032 μg/l). The primary end point was all-cause
mortality during 12-month of follow-up.
Results: Troponin I was negative in 129 patients (34%), minimally
elevated in 106 patients (28%) and above the 99th percentile in
142 patients (38%). In-hospital mortality (1.6%, 4.7% and 15.5%,
p <0.001) as well as 1-year mortality (20.9%, 34.0% and 47.3%,
p <0.001 by log rank test) significantly increased with rising
troponin I levels. Troponin I remained an independent predictor
of 1-year mortality after adjustment for other risk factors including
B-type natriuretic peptide (adjusted odds ratio 1.40 (95%
confidence interval, 1.24–1.58) per increase in 1 μg/l, p <0.001).
Conclusions: In patients with ADHF, even minimally elevated
cardiac troponin levels measured with a highly sensitive troponin
assay are associated with increased mortality, independently of
other predictive variables.
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Response of NT-BNP to 6 months of intense
medical therapy predicts long-term survival in
heart failure patients irrespective of baseline NT-BNP
O. Pfister, H. Abbühl, G. Leibundgut, P. Ammann, D. Jenni,
C. auf der Maur, H. Pfluger, H.P. Brunner La-Rocca,
M. Pfisterer for the TIME-CHF Investigators
Background: BNP is a powerful predictor of survival in heart
failure. Little is known about the prognostic value of BNP
response to intense medical therapy in the outpatient setting,
irrespective of baseline levels.
Methods: To prospectively address this question, all 403 patients
of TIME-CHF with an LVEF ≤45% surviving the initial 6 months of

the study were analyzed. Based on their BNP response to intense
medical therapy at 6 months, patients were classified as
responders (BNP drop ≥50%; n = 165), poor responders (BNP
drop <50%; n = 122) or non-responders (no change or increase in
BNP; n = 116) and survival was monitored during a median followup of two years.
Results: As compared to poor- and non-responders, BNPresponders had less coronary artery disease (CAD) (58% vs 71%
and 66%, p = 0.05) and pacemaker implanted (7% vs 19 and
12%, p = 0.01) and less co-morbidities (diabetes: 27% vs 45%
and 31%, p = 0.004; previous cerebrovascular events: 9% vs 21%
and 18%, p = 0.01; median Charlson score: 1 vs 3 and 3, p =
0.003). Heart rate was higher (79 ± 15 vs 73 ± 13 and 72 ± 14,
p <0.001) and serum creatinine lower (107 ± 34 vs 120 ± 36 and
116 ± 40 μmol/l, p = 0.008). Notably, responders also exhibited
higher (p <0.001) baseline NT-BNP values [median (IQR): 4537
(2749-7258) ng/ml] compared to poor- [4054 (2107-7091) ng/ml]
and non-responders [2759 (1546-4885) ng/ml]. Despite higher
baseline NT-BNP values, responders had significantly better
survival compared to poor- and non-responders during further
follow-up (median 2.1 years; hazard ratio [HR] = 0.31 vs other two
groups, p <0.0001). After adjusting for baseline NT-BNP and other
predictors of outcome such as CAD, diabetes, blood pressure and
NYHA class, change in NT-BNP after 6 months intense medical
therapy remained a very important predictor of survival in
multivariate Cox-regression analysis (HR = 0.28, p <0.001).
Conclusions: Irrespective of baseline NT-BNP values, the
response of NT-BNP to 6 months intense medical therapy
predicts survival in heart failure patients, independently of other
prognostic variables. If NT-BNP drops ≥50%, mortality is less than
half that of patients with little change or even increase in NT-BNP
values. Thus, not only baseline NT-BNP but also response of
NT-BNP to medical therapy should be considered for prognostic
assessment of heart failure patients.
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Foetal assessment of borderline small left ventricles:
can we predict those with a need for a postnatal
intervention?
R. Weber1, R. Ayala-Arnez2, C. Manlhiot2,
B. McCrindle2, E.J. Hickey2, E.T. Jäggi2, L.E. Nield2
1Universitäts-Kinderklinik (Zürich, CH);
2The Hospital for Sick Children (Toronto, CAN)
Background: Many forms of congenital heart disease (CHD) can
be associated with borderline small left ventricles (bLV). Fetal
predictors of a need for an intervention are scant. We sought to
prospectively determine fetal echocardiographic predictors of fetal
and neonatal outcome.
Methods: Fetuses were included who had any form of CHD
with normally related arteries and a left ventricle (LV) that was
<2 standard deviations below normal for length or diameter and
had forward flow across the mitral valve (MV) and aortic valve
(AoV). Factors associated with a need for early (<30 days)
intervention and no intervention were sought from fetal and
postnatal echocardiograms using univariate and multivariate
logistic regression models.
Results: From 2005–2008, 46 fetuses with bLV had a fetal
diagnosis (+fetal coarctation/+transverse arch hypoplasia):
atrioventricular septal defect 7 (+2/+0), double outlet right
ventricle (RV) 2(+0/+0), Shone’s complex 19 (+9/+4), RV/LV
disproportion 18 (+13/+11; 4 both, 2 none). Mean gestational
age was 25 + 6 weeks at 1st fetal echo. There were 7 pregnancy
terminations, 3fetal demises/stillbirth and 4 compassionate
care. N = 32 livebirths either had a biventricular repair (n = 20,
n = 2 dead), univentricular palliation (n = 2, both alive) or no
intervention (n = 8, 25%). Overall survival of livebirths at 6
months of age was 79%. Factors associated with an early need
for intervention on 1st fetal echo were: obstructed or retrograde
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arch flow (p = 0.08, odds ratio (OR) 3.3), Shone’s diagnosis
(p = 0.02, OR 4.9), coarctation (p = 0.05 OR 11.4), presence of LV
outflow obstruction (p = 0.05, OR 12.5). Factors associated with
no intervention were a larger, though still hypoplastic, mitral valve
z-score (mean –3.8 vs. –4.2 intervention group, p = 0.04, OR 2.8)
and lower transverse arch to left common carotid artery ratio
(mean 1.32 vs. 1.89 intervention group, p = 0.05, OR 0.2).
Discussion: Although fetuses with bLV form a heterogeneous
group of lesions, postnatal need for early intervention can be
predicted by fetal echocardiography. A relatively high proportion of
neonates will require no intervention and have a benign outcome.
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Impact of septal compared to left ventricular free wall
accessory pathways on ventricular function in WolffParkinson-White: detection and quantification by
deformation imaging
B.W.L. De Boeck1, A.J. Teske2, G.E. Leenders2, P. Loh2,
F.W. Prinzen3, M.J. Cramer2
1Universitätsspital Basel (Basel, CH); 2Universitair Medisch
Centrum Utrecht (Utrecht, NL); 3Universiteit Maastricht
(Maastricht, NL)
Background: A larger detrimental effect of septal compared to
free wall preexcitation is suggested in animal experiments
(pacing). The intrinsic relation between (site of) electrical
preexcitation, mechanical dyssynchrony and dysfunction can be
investigated by speckle tracking deformation imaging (ST-MDI) in
human patients with accessory atrioventricular pathways (AP’s).
Methods: In 33 Wolff-Parkinson-White patients referred for
radiofrequency ablation and in 18 matched controls, local timing
of shortening and local extent of shortening during ejection (LejS)
were assessed by speckle tracking deformation imaging (ST-MDI)
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and reconstructed into 3-D maps to investigate spatiotemporal
dyssynchrony, shortening sequences (3-D vectors), and extent of
global ventricular shortening (GejS). The impact of AP localization
was studied by comparing ST-MDI data in patients with correctly
diagnosed AP’s in the interventricular septum (WPW-IVS, n = 11)
and free wall (WPW-LFW, n = 12) to corresponding control
values. A LejS <2SD of the control values identified hypokinetic
segments.
Results: ST-MDI localization of AP’s (= earliest basal segment
from which a centrifugal shortening sequence started) matched
with invasive electrophysiological localization in 23/33 and was
one segment different in 5/33. Both in WPW-IVS and WPW-LFW,
preexcitation was associated with impaired LejS at the
preexcitation site (p <0.01 versus control segments). However,
despite similar electrical preexcitation (QRS and δ-wave duration)
and mechanical dyssynchrony in both patient groups, WPW-IVS
displayed more extensive hypokinesia (3.6 ± 0.9 segments) than
WPW-LFW (1.8 ± 1.3 segments, p <0.01). The severity of
hypokinesia related to severity of preexcitation in WPW-LFW, but
was independent thereof in WPW-IVS (figure). Compared to
controls, LV function was significantly reduced in WPW-IVS
(GejS: 16.7 ± 1.8% versus 18.7 ± 1.8%, p = 0.01; biplane ejection
fraction: 54.6 ± 4.8% versus 58.7 ± 3.1%, p = 0.02) but not in
WPW-LFW.
Conclusions: Even at comparable degrees of preexcitation,
WPW-IVS has a stronger adverse effect on LV function than
WPW-LFW, due to a more extensive local hypokinesia. Whereas
the extent of local hypokinesia is determined by the amount of
electrical preexcitation in patients with free wall bypasses, the
impact of septal preexcitation is relatively independent thereof.
ST-MDI is useful to non-invasively estimate the localization and
mechanical impact of AP’s.
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Impact of obesity on blood pressure, left ventricular
mass and diastolic function in children
C. Tissot, N.J. Farpour-Lambert, E. Golay, J. Wacker,
Y. Aggoun, A.B.R. Maggio, M. Beghetti
Hôpital des Enfants (Genève, CH)
Introduction: Obesity has been shown to lead to hypertension
and increased left ventricular (LV) mass. The aim of this study
was to investigate the impact of obesity on diastolic function in
young subjects.
Methods: Prospective echocardiographic measurements were
performed in 25 obese children and 25 lean controls. Twodimensional, M-mode and color M-mode ultrasound, conventional
pulse wave Doppler and tissue Doppler imaging were used to
assess cardiac function.
Results: Gender distribution was not different between the two
groups but obese children were older (14.1 ± 1 vs 12.9 ± 1.7 yrs,
p <0.01) at the time of study. Body mass index (10.4 ± 5.5 vs 18.8
± 1.7, p <0.0001), systolic (112 ± 13 vs 101 ± 10 mm Hg, p <0.01)
and diastolic blood pressure (55 ± 6 vs 52 ± 7 mm Hg, p<0.05)
were greater whereas heart rate (71 ± 9 vs 77 ± 9 bpm, p <0.05)
was lower in the obese group. Measurements of left ventricular

E C H O C A R D I O G R A P H Y: MO R E O R L E S S A D VA N CE D

mass (134 ± 42 vs 93 ± 25 g, p <0.0001), wall thickness (PW 1.28
± 0.2 vs 1.14 ± 017 cm, p <0.01; IVS 1.09 ± 0.2 vs 0.96 ± 0.16 cm,
p <0.01), LV end-diastolic diameter (4.8 ± 0.4 vs 4.5 ± 0.4 cm,
p <0.01) and volume (107 ± 22 vs 91 ± 22 ml, p <0.01) were
significantly greater in the obese children. Nevertheless, the
relative LV thickness [(IVS+PW)/LVEDD] was not different
between the 2 groups, suggesting an adaptation of the LV
thickness to increased LV dimension. Although systolic function
was not different between the two groups, obese children had a
significantly increased systolic ejection volume (69 ± 17 vs 55 ±
16 ml, p <0.01). The early transmitral E wave deceleration time
(131 ± 24 vs 116 ± 23sec, p <0.05), transmitral Doppler E/A ratio
(2.1 ± 0.5 vs 1.8 ± 0.4, p <0.05), transmitral Doppler E/tissue
Doppler Ea ratio (7.1±1.6 vs 6.4 ± 1.4, p <0.05), tissue Doppler
Ea/Aa ratio (2.1 ± 0.5 vs 2.4 ± 0.6, p <0.05) and isovolumetric
relaxation time (65 ± 12 vs 60 ± 8 ms, p <0.01) were significantly
different between the obese and lean subjects, suggesting early
left ventricular diastolic dysfunction in obese children.
Conclusion: These data confirm that obese children have
increased resting blood pressure and LV mass and suggest that
increased wall thickness may be an adaptation to increased LV
end-diastolic volume and may lead to early impairment of left
ventricular diastolic function. Prevention of obesity is essential in
order to prevent irreversible cardiac changes in this young and
growing population.
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Assessment of right ventricular systolic function:
validation of six echocardiographic methods versus
cardiac magnetic resonance imaging
M. Pavlicek, A. Wahl, T. Rutz, S.F. de Marchi, K. Wustmann,
M. Schwerzmann, C. Eigenmann, B. Meier, C. Seiler
Inselspital (Bern, CH)
Purpose: Systolic right ventricular (RV) function is an important
predictor in the course of congenital and acquired heart disease.
Numerous echocardiographic parameters are routinely employed
without knowing the most accurate one for systolic RV function
assessment: peak systolic tricuspid annular velocity by Doppler
tissue imaging (DTItv), tricuspid myocardial acceleration during
isovolumetric contraction (IVA), tricuspid annular plane systolic
excursion (TAPSE), myocardial performance index (MPI) and
fractional length and area change (FAC). We prospectively
compared these parameters with cardiac magnetic resonance
(CMR; RV ejection fraction) as reference method.
Methods: 140 patients underwent both CMR and transthoracic
echocardiography within 11 ± 32 days. The RV was imaged by
CMR from base to apex during short end-expiratory breath-holds
using contiguous short axis slices in 8mm increments. Volumes
were calculated from the area within the manually traced contours
and the slice thickness (disk summation). Echocardiographic
values were obtained by 2D- and M-mode-Doppler
echocardiography, and by pulsed wave DTItv.
Results: Fifty-five (39%) patients showed normal biventricular
systolic function, 50 (36%) predominant left ventricular
dysfunction, 26 (20%) predominant RV dysfunction and 9 (6%)
pulmonary hypertension. RV ejection fraction (EF) as determined
by CMR ranged from 25 to 80%. It correlated with DTItv (r = 0.39,
p <0.0001), TAPSE (r = 0.36, p <0.0001), IVA (r = 0.29, p =
0.007), fractional length change (r = 0.39, p <0.001), FAC
(r = 0.47, p <0.001) and MPI (r = –0.36, p <0.001). The accuracy
of the methods with best cutoff for the detection of impaired RVEF
<50% is shown in the table.
Conclusions: The echocardiographic methods most accurately
detecting impaired RV ejection fraction <50% are DTItv and FAC.
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Immediate effect of percutaneous edge-to-edge
mitral valve repair on mitral annular geometry and
mitral valve area assessed by real-time three-dimensional
transesophageal echocardiography
J. Klimusina, F. Faletra, E. Pasotti, T. Moccetti, G.B. Pedrazzini
Fondazione Cardiocentro Ticino (Lugano, CH)
Background: Over the past few years, a new percutaneous
edge-to-edge mitral valve repair (PMVR) has been developed.
Little is known whether PMVR affects mitral annular geometry.
Real-time three-dimensional transesophageal echocardiography
(RT 3D TEE) enables comprehensive investigation of the
anatomy of mitral annular apparatus and mitral valve (MV) area.
Methods: 10 patients (pts) (7 males, mean age 71 ± 10 years)
with severe mitral regurgitation (functional etiology in 6 pts,
degenerative etiology in 4 pts) considered at high risk for surgical
repair (Euroscore 24.1 ± 21.4 points) underwent PMVR (MitraClip
system, Evalve Inc., Menlo Park, California). RT 3D TEE was
performed immediately before and after PMVR (i.E33, Philips
Medical Systems, Bothell, Washington, with a X7 matrix-array
transducer). 3D automated computer software (MVQ, Qlab,
Philips System) for MV quantitative analysis was used for
off-line analysis of mitral annular parameters and MV area.
Results: Changes of mitral annular geometry and MV area
before and after PMVR are presented in the table.
Conclusions: PMVR by MitraClip does not impact geometry of
mitral annulus. Significant reduction of MV area is not associated
with hemodinamically relevant transmitral gradient.
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Validity of longitudinal ventricular shortening
as a marker of left ventricular pump function in
the dyssynchronous, failing heart
B.W.L. De Boeck1, G.E. Leenders2, P.T. Buser1, M.J. Cramer2
1Universitätsspital Basel (Basel, CH); 2Universitair Medisch
Centrum Utrecht (Utrecht, NL)
Background: In the non-failing synchronous heart, left ventricular
(LV) longitudinal shortening contributes significantly to left
ventricular function. However, in dilated hearts and especially
in the setting of dyssynchronous heart failure and cardiac
resynchronization therapy (CRT), the use of (changes in)
longitudinal shortening to represent (changes in) overall
ventricular pump function remains contested.
Methods: We tested how well the global longitudinal ejecting
shortening (GejS) reflected left ventricular ejection fraction
determined by three-dimensional echocardiography (3D-EF) in
dyssynchronous ventricles before and after CRT. Local myocardial
shortening was calculated by speckle tracking in the basal, mid
and apical segments of the septal, anteroseptal, anterior,
anterolateral, inferolateral, and inferior wall of the left ventricle (i.e.
18 segments, excluding the apical cap). All obtained curves were
time-normalized to a single reference RR-interval to account for
differences in heart rate and timing of peak shortening, thus
allowing calculation of the true average shortening independent
of the effect of dyssynchrony (figure, left panel). GejS was
measured during ejection, i.e. between aortic valve opening and
closure, and compared to 3D-EF by linear regression. The systolic
dyssynchrony index (SDI) was measured from the 3D dataset as
the standard deviation of time to minimal volume in 16 segments,
indexed for RR-interval.
Results: The study group comprised 50 patients; 26 patients preCRT and 24 patients 6 months after CRT. CRT significantly
decreased dyssynchrony (SDI 13.3 ± 5.1 to 9.9 ± 3.9%, p <0.01),
improved GejS (4.9 ± 2.6 to 7.7 ± 3.5%, p <0.01) and 3D-EF (21.0
± 8.1 to 28.2 ± 11.3%, p <0.01). In the entire study population
(figure, right panel) GejS strongly correlated to 3-D EF (3D EF =
3.8 x GejS, r = 0.84). The relations between GejS and 3D-EF
before CRT (r = 0.76, p <0.01) and after CRT (r = 0.86, P <0.01)
were equally strong (p = 0.45 for comparison). In addition,
increases in GejS well reflected improvements in 3D-EF after
CRT (r = 0.76, increase in 3D-EF = 3.2 x increase in GejS).
Conclusion: In dyssynchronous, failing hearts, both the global
longitudinal shortening per se as well as its change following
resynchronization, are valid markers of left ventricular pump
function and of improvements in pump function after
resynchronization, respectively.
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Cardiac magnetic resonance imaging guidance for
percutaneous recanalization of coronary chronic total
occlusion: relation with health outcome measures
D. Locca1, C. Bucciarelli-Ducci2, R. O’Hanlon2, J. Petryka2,
A. Grasso2, C. Wright2, E. Asimacopoulos 2, P. Gatehouse2,
S. Prasad2, C. Di Mario2, D. Pennell2
1Centre Hospitalier Universitaire Vaudois (Lausanne, CH);
2Royal Brompton Hospital (London, UK)
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Introduction: Recanalization of coronary chronic total occlusion
(CTO) is controversial in term of clinical benefit. Seattle Angina
Questionnaire (SAQ) is one of the most widely used
questionnaire to assess health outcome measures in patients
with coronary artery disease. We investigate whether
cardiovascular magnetic resonance (CMR) with LV function,
perfusion and viability imaging can improve the selection of
patients undergoing PCI to CTO. All items used six-point
descriptive scales and score are calculated by summing all the
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score within the same aspects and transforming it to 0–100 scale
(being 0 the worst and 100 the best).
Methods: Fifty-two consecutive patients with CTO were recruited
in the study and underwent CMR perfusion before recanalization
(44 ± 99 days). The presence and extent of ischemia was
quantified by myocardial perfusion reserve index (MPRI) in the
CTO and remote territory. Infarct size, left ventricular volumes and
ejection fraction (LVEF) were also evaluated. SAQ was carried
out before and 4 ± 4 months after PCI. The SAQ consisted of 17
items that measure 5 different aspects of quality of life: physical
limitations, change of frequency of angina, angina frequency
scale, treatment satisfaction scale and disease perception scale.
Results: Thirty-nine patients underwent successful recanalization
and a repeat adenosine CMR perfusion (4 ± 4 months). MPRI in
the CTO territory significantly improved after successful
recanalization, from 1.8 pre-PCI to 2.3 post-PCI p <0.01. MPRI
pre-PCI in the CTO territory was significantly lower than in the
remote area (p <0.001). MPRI in the remote area did not change
significantly from pre- to post-PCI: 2.2 to 2.5 (p = 0.13). LVEF
improved from 60 ± 13% to 63 ± 13% (p <0.001) due to a
decrease of ESV from 70 ± 40 ml to 61 ± 41ml (p <0.001). Limited
post-procedural myocardial infarction was detected in 7 patients
(18%), likely to represent peri-procedural distal embolization or
side branch impairment. The total SAQ score improved from 59 to
85 after recanalization (p <0.001). The subgroups of the SAQ also
improved: physical limitation from 63 to 81 (p <0.001), treatment
satisfaction from 73 to 94 (p <0.001), frequency and perception
from 43 to 80 (p <0.001).
Conclusion: Recanalization of CTO guided by CMR reduced
ischemic burden and improved left ventricular function. In a cohort
of patients with limited angina, these imaging hallmarks of
successful revascularization are related with improved health
outcome measures.
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Impact of bifurcation lesions in primary percutaneous
coronary intervention for ST elevation myocardial infarction
C. Frangos, S. Noble, A. Fortier, H. Ly, S. Doucet, R. Bonan
Institut de Cardiologie de Montréal (Montréal, CAN)
Background: Bifurcation lesions (BF) remain a challenging
lesion subset, often associated with lower success rates. There
are few data regarding the outcomes of BF in the setting of ST
elevation myocardial infarction (STEMI). The aim of this study is to
compare outcomes among BF and non-BF in patients undergoing
primary percutaneous coronary interventions (PPCI).
Methods: Between November 2006 to December 2008, a total
of 1070 patients were referred to the Montreal Heart Institute’s
cardiac catheterization laboratories for PPCI. Patients were
divided according to presence or absence of a BF in the infarctrelated artery. BF were defined as a ≥2.0 mm side branch. The
Medina classification was used to categorize all BF into true or
false BF as well. Demographic, angiographic and procedural
characteristics were analyzed. Controls (non-BF patients) were
matched by age, sexe and infarct-related artery.
Results: A total of 228 PPCI patients were analyzed: 114 patients
presenting with a BF were matched with 114 patients without BF,
according to age (57.7 ± 11.1 vs 57.7 ± 11.0, respectively), sex
(80.7% male in both groups) and infarct-related artery (left
anterior descending artery 65%, circumflex artery 17.5% and right
coronary artery 17.5% in both groups). Baseline characteristics
were comparable among all study groups. Initial main branch
(MB) TIMI flow grade (TFG) was 0/1 in 50.9% and 53.5% in the
BF and non-BF groups, respectively (p = ns). Initial MB TIMI
thrombus grade tended to be higher in the non-BF relative to
BF group (p = 0.0832). Using the Medina classification, true BF
([1,1,1]; [1,0,1]; [0,1,1]) were found in 46.5% of cases (n = 53/228)
whereas false BF were noted in the remainder (n = 61/228). Peak
values of troponin T and CK-MB were comparable between study
groups. Mean fluoroscopy time, mean contrast volume and
mean procedural time were significantly higher in the BF group
compared to non-BF group (p <0.0001). Angiographic (defined
as residual stenosis ≤30% and TFG 3 in MB) and procedural
(defined as absence of death, emergent CABG and/or repeat-PCI
<24 hrs) success rates were similar in BF and non-BF patients
(96.5% and 100% versus 90.1% and 100% respectively).
Conclusion: Despite being challenging lesions, bifurcations 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-bifurcation lesions.
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Percutaneous transcatheter occlusion of the left atrial
appendage in patients with atrial fibrillation with a new
device: early efficacy and safety results
S. Gloekler, M. Schmid, A. Khattab, S. Windecker, B. Meier
Inselspital (Bern, CH)
Introduction: In patients with atrial fibrillation (AF), embolic
strokes originate to >90% from the left atrial appendage (LAA).
A substantial fraction of patients are ineligible for oral
anticoagulation (OAC), or outside the therapeutic range. OAC
also bears significant risks. Obliteration of the LAA with an
occlusion device is an attractive option.
Methods: The Amplatzer Cardiac Plug (ACP) is a modification of
Amplatzer shunt occluders employed by our center for LAA
obliteration since 2002. It consists of a lobe with tiny hooks for
anchorage in the LAA, a flexible thin waist, and a disc, meant to
seal the orifice of the LAA (pacifier principle). Twenty-four patients
(age 70 ± 9 years) with nonvalvular AF (mean CHADS2 score
2.3 ± 1.5) were included in this oberservational prospective study.
Under local anesthesia, femoral venous and transseptal access
was used. Diameters of LAA orifice were measured
angiographically and the ACP was deployed via dedicated
9-13F sheaths without transesophageal echocardiography (TEE)
guidance. After ACP implantation, OAC was stopped.
Acetylsalicylic acid 100mg/d and clopidogrel 75 mg/d were
prescribed for ≥5 and 1 months, respectively. TEE and
neurological evaluation were performed after 3 months.
Results: The LAA was successfully occluded in all patients.
Device sizes ranged from 16 to 26mm. In 3/24 (13%), the first
device did not fit and was replaced by a device of different size.
Pericardial effusion without need for intervention occurred in
1 patient (4%). No device embolizations, air embolism, or
strokes occurred. The procedure was combined with coronary
angiography in 12 (50%), coronary intervention in 4 (17%), and
closure of atrial shunts in 6 patients (25%). At follow-up TEE
check, a nonmobile thrombus on the device was documented in
1/10 patients (10%) and OAC restarted. Clinical mean follow-up
time was 4.1 ± 2.8 months. No events occurred.
Conclusion: Percutaneous ACP occlusion of the LAA is
technically feasible and safe and provides an alternative in
patients with atrial fibrillation and contraindications or aversion
against oral anticoagulation.
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Giant coronary artery fistula: incidence during
routine coronary artery angiography and outcome
after occlusion
S. Cook1, R. Vogel1, M. Togni1, V. Stolt-Steiger1, D. Arroyo2,
S. Windecker1, J.-J. Goy3, B. Meier1
1Inselspital (Bern, CH); 2Hôpital cantonal (Fribourg, CH);
3Cabinet privé (Lausanne, CH)
Introduction: Coronary artery fistulas (CAF) remain the most
common congenital coronary arterial defect. They may result in
non-restrictive shunts with subsequent volume overload and
ventricular dysfunction. Percutaneous closure of CAF is simple
and rapidly superseded surgery.The incidence of giant CAF
during coronary artery angiography, as well as the outcome after
percutaneous closure is however still unknown.
Methods: We retrospectively retrieved all procedures containing
the word “CAF” in the diagnosis list from the maximal available
database from Bern (45,692 procedures) and Fribourg (2,729
procedures). Medical records including pre-hospitalization
medical history, physical examination, laboratory tests, coronary
angiography and ventriculography, 12-lead ECG, reports from
percutaneous coronary procedures and/or heart surgery, as well
as post-procedural echocardiography were reviewed. Only
congenital CAF were considered.
Results: From the 48,421 procedures included in our databases,
congenital CAF were considered in 39 procedures (0.08%, 32
patients). Mean age was 55 ± 14 years old, 69% (22) were male.
Multiple CAF were found in one third of the cases. The origin
arose from the left anterior descending artery (LAD) in 15
patients, from the right coronary artery (RCA) in 7 patients, from
the left circumflex coronary artery (LCx) in 6 patients, from the
LAD and RCA in 3 patients and LCx and RCA in 1 patient. The
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CAF drained into the pulmonary arteries in 19 patients, into the
coronary sinus in 1 patient, into the left atrium in 2 patients and
right atrium in 8 patients. A “giant” CAF was reported in 5
patients. In these patients, the shunt size was estimated by
pulmonary to systemic flow ratio (Qp/Qs = 1.7 ± 0.3). One patient
with ruptured fistula into the coronary sinus was directly referred
for surgery. The 4 remaining patients were treated by
percutaneous coronary closures (8 procedures). One patient
could be successfully treated with implantation of one a
polytetrafluoroethylene-covered stent and 3 patients with coils
(4.7 ± 2.4) embolization. Despite 5 different attempts with
cumulative implantation of 2 Amplatzer plugs and 23 coils, the
closure remained frustrating in one particular patient who was
secondly referred for surgery and subsequently died from surgical
complications.
Conclusion: Congenital coronary artery fistulas are extremely
rare. Percutaneous closure of giant fistulas is possible and quite
straightforward in selected patients.
158

Femoral vascular closure devices allow safe
and immediate moblilzation after coronary angiography
and percutaneous coronary intervention
R. Jeger1, A. Hvelplund2, R. Osterwalder1, M. Bredahl2,
J. Madsen2, J. Jensen2, M. Pfisterer1, S. Galatius2, C. Kaiser1
1Universitätsspital Basel (Basel, CH); 2Gentofte Hospital
(Hellerup, DK)
Background: Vascular closure devices (VCD) have simplified
femoral access site management in patients undergoing cardiac
catheterization and percutaneous coronary intervention (PCI).
However, it is still unclear whether immediate mobilization after
femoral VCD deployment is safe regarding local and systemic
complications and bleeding.
Methods: The Angioseal® device was tested in two studies
(n = 1,397). First, a randomized controlled trial tested immediate
mobilization directly after VCD deployment vs. delayed
mobilization after 4 hrs of bed rest and a compression bandage
(n = 300; 21%). Second, a prospective validation registry
evaluated the obtained results in a standard of care cohort
(i.e., bed rest for 3 hrs) followed by an implementation cohort
(i.e., immediate mobilization; n = 1,097; 79%). Endpoints were
hematomas <5 cm with minimal bleeding or oozing; hematomas
≥5 cm; bleeding necessitating blood transfusion or surgery;
pseudoaneurysm; and vasovagal reaction. In a logistic regression
analysis of the implementation cohort, predictors of any
complication and of complications other than small bleedings
were identified.
Results: In the randomized trial, 144 (48%) patients underwent
immediate and 156 (52%) delayed mobilization, with no major
differences regarding baseline characteristics. Total complications
were similar in immediate and delayed mobilization (18.8% vs.
16.0%; p = 0.53) with small bleedings (15. 3 vs. 12.2%; p = 0.44)
as the main component but without bleedings necessitating
transfusion or surgery and pseudoaneurysms. The prospective
registry showed an overall complication rate of 9.6% vs. 11.3%
(p = 0.41) for the standard of care (n = 293; 27%) vs. the
implementation cohort (n = 804; 73%), mainly small bleedings
(6.1% vs. 7.3%; p = 0.49). Pseudoaneurysms occurred in 1
(0.34%) vs. 3 (0.37%; p = 0.94) and vasovagal reactions in
3 (1.0%) vs. 4 (0.5%; p = 0.33) patients. No bleedings needed
transfusion or surgery. In multivariate analysis, type of procedure
(coronary angiography vs. PCI) was the only predictor of any
complication (OR 3.65, 95% CI 2.42–5.52, p <0.0001) and
complications other than small bleedings (OR 2.34, 95% CI:
1.24–4.42, p = 0.009).
Conclusions: Complication rates after femoral VCD deployment
are low and mainly consist of small hematomas with insignificant
bleedings and/or oozing. Based on our data, patients may be
mobilized immediately, although patients after PCI have higher
complication rates.
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Does minor troponin elevation post PCI reflect
myocardial necrosis?
F. Cuculi, C.C.S. Lim, L. Testa, W. Van Gaal, R. Arnold,
J. Digby, R. Choudhury, R. Kharbanda, S. Neubauer, A. Banning
Oxford Radcliffe Hospitals (Oxford, UK)
Introduction: Studies using MRI to detect myocardial necrosis
have shown a clear relationship between moderate to high
troponin elevation and evidence of myocardial necrosis detected
by late gadolinium enhancement (LGE). Debate persists about
the mechanism and relevance of smaller troponin elevation in
patients undergoing otherwise successful PCI where there is no
evidence of myocardial necrosis on MRI. We measured CKMB
and inflammatory markers in patients undergoing PCI to assess
whether there were changes in patients with small troponin rises.
Methods: We studied 40 patients undergoing complex PCI as
part of a randomised revascularisation trial and compared the
CKMB and inflammation profiles of patients with post-PCI
troponin I rise but no new LGE evidence of injury to those of the
two opposite ends of the spectrum – ie. those with definitely no
injury (no detectable troponin) and those with definite new injury
(new LGE detectable on MRI). Plasma samples at 0, 1, 6, 12
and 24 hours post-PCI were analysed for CKMB and a panel of
inflammatory markers (CRP, SAA, MPO, TNFa, IL-6, MCP-1,
sCD40L, MMP9, PAI1a, VCAM).
Results: Thirty-three of the 40 patients had complete data sets.
The patients were stratified into 4 periprocedural myocardial
injury (PMI) groups according to their troponin and LGE status
(table 1). There were no significant differences in baseline patient
characteristics. There was a trend to increased procedure time,
number of stents implanted and total stent length in the higher
PMI groups. There was a strong linear correlation between CKMB
and troponin in PMI groups 2 and 3, pointing to a continuous
relationship even at low troponin levels (r2 = 0.67, p <0.0001).
CKMB rise was progressively greater in higher PMI groups
(p <0.0001). Serum CRP, SAA and MPO rises were all greater in
higher PMI groups (fig. 2). There were no significant differences
between the PMI groups for the other inflammatory markers.
Conclusion: Patients with minor levels of troponin elevation postPCI have biomarker profiles similar to those with definite evidence
of myocardial injury. Minor post procedural elevations of troponin
probably reflect a continuum of injury that is below the detection
threshold of current imaging techniques.
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Prognosis of atrial fibrillation: different realities
between Switzerland and Cameroun
C. Blanche, F. Rigamonti, M. N’tep, S. Kingue, M. Zimmermann
pour le Groupe des Cardiologues du canton de Genève
Introduction: The aim of the present study was to compare
treatment of atrial fibrillation (AF), guidelines application and
prognosis between Switzerland and Cameroon with special
attention paid to anticoagulant therapy.
Methods: This prospective study was conducted by 23
cardiologists in Geneva (GVA) and by 10 cardiologists in
Cameroon (CAM) from 01.2005 to 07.2007. Patients were included
if they had >18 years and if AF was documented by an ECG
during the index office visit. Data on clinical profile, therapeutic
strategy and follow-up at 1 year 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). 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 betablockers 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). During a follow-up of 12 ± 3 months,
23/570 GVA patients died (4%) vs 26/88 CAM patients (29.5%;
p <0.0001) essentially from cardiovascular causes (15/23 in GVA
and 15/26 in CAM), and 15/570 GVA patients had a non lethal
embolic stroke (2.7%) vs 11/88 CAM patients (12.5%; p <0.0002).
Conclusion: Due to economical reasons, rate-control is the rule
in CAM and OAC is prescribed in only 34.2% of eligible patients
despite a higher CHADS2 score at inclusion. Death and stroke
rate at one year are very high in CAM patients with AF possibly
because of a lower use of OAC and because of more severe
co-morbidities.
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Sudden cardiac death: clinical evaluation
of paediatric family members
M. Tomaske, U. Bauersfeld
Kinderspital Zürich (Zürich, CH)
Introduction: The annual incidence of premature sudden cardiac
death (SCD) is estimated as 1 in a 100000. A number of SCDs
are caused by inherited heart diseases, such as
cardiomyopathies, channelopathies or conduction system
disorders with predominant autosomal dominant inheritance.
Patients and methods: A total of 36 consecutive referred
families after SCD (n = 29) or life-threatening event (n = 7) of a
family member younger than 50 years were analyzed. Mean age
of the 58 paediatric family members was 8.3 ± 6.1 years. Degree
of relationship to index patient was either first- (n = 25) or nonfirst-degree (n = 33). Stepwise evaluation included history,
12-lead and 24-hour electrocardiogram (ECG) as well as 2D
echocardiography in all. Additional investigations were signal
average ECG, cardiac magnetic resonance imaging (cMRI),
event recorder and genetic testing when indicated.
Results: Inherited heart disease in the index patient was
identified or suspected due to autopsy, post-event or family
evaluation in 23/36 (64%) families: cardiomyopathies (n = 12),
channelopathies (n = 9), and sinus node dysfunction (n = 2).
Eight (22%) families had a history of additionally unexplained
premature SCDs. A total of 18 (31%) of the evaluated paediatric
relatives were diagnosed with proven or likely inherited heart
disease: cardiomyopathies (n = 6), channelopathies (n = 8), and
sinus node dysfunction (n = 4). The following evaluations
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contributed either separately or combined to the diagnosis:
12-lead ECG (n = 12), 24-hour ECG (n = 10), 2D echocardiography (n = 5), signal average ECG (n = 1) and cMRI (n = 1).
Channelopathies were genetically proven in 3 children. Prevention
of SCD or of a cardiac event was initiated in 16/58 (28%) by
implantation of an antibradycardia device (n = 3), an implantable
cardioverter defibrillator (ICD, n = 6) and/or medication with
antiarrhythmic drugs (n = 8). Subsequently, no cardiac event was
noted in any patient during a follow-up period of 3.6 (0.8–6.7)
years. Appropriate and successful ICD discharges occurred in
4 (22%) of the affected patients.
Conclusions: A stepwise, comprehensive clinical investigation
of SCD or life-threatening event families identifies a substantial
number of paediatric relatives at risk for sudden cardiac death.
This allows for targeted prevention by effective treatments and
evaluation of further relatives.
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Dietary α-linolenic acid inhibits arterial thrombus
formation, platelet activation and tissue factor
expression
E.W. Holy1, M. Forestier2, E.K. Richter3, A. Akhmedov1,
F. Leiber3, P. Mocharla1, T.F. Lüscher1, J.H. Beer2, F.C. Tanner1
1Universität Zürich (Zürich, CH); 2Kantonsspital Baden (Baden,
CH); 3Eidgenössische Technische Hochschule (Zürich, CH)
Background: Considering the reduced availability of marine
long-chain n-3 fatty acids (n-3 FA), the plant-derived n-3 FA
α-linolenic acid may constitute an attractive cardioprotective
alternative. Despite promising epidemiological data, the effect of
dietary ALA supplementation on arterial thrombus formation
remains unknown.
Methods and results: 8 week-old male C57Bl/6 mice were fed a
high ALA (7.3 g%) or low ALA (0.03 g%) diet for 2 weeks. Arterial
thrombus formation was significantly delayed in mice fed a high
ALA diet as compared to those on a low ALA diet (n = 7;
p <0.005). High dietary ALA impaired platelet aggregation to
collagen and thrombin (n = 5; p <0.005). Treatment of human
platelets with ALA (30 uM) ex vivo had similar effects (n = 5;
p <0.05). High dietary ALA impaired arterial tissue factor (TF)
expression and activity as well as NFκB activity (n = 7; p <0.05);
plasma clotting times and plasma thrombin generation did not
differ (n = 5; p = NS). Treatment of human endothelial, vascular
smooth muscle, and peripheral blood mononuclear cells with ALA
(10–30 uM) ex vivo inhibited TF expression and surface activity
induced by tumor necrosis factor (TNF)-α or thrombin (n = 4; p
<0.01). Analysis of TF mRNA and promoter activation confirmed
that ALA inhibited TF expression at the transcriptional level. ALA
impaired activation of the MAP kinases JNK, p38, and ERK,
(–28%, –62%, and –55% versus TNF-α alone; n = 3; p <0.05) as
well as IκB-α degradation and NFκB activation (n = 3; p <0.05).
Conclusions: Dietary ALA impairs arterial thrombus formation by
inhibiting platelet activation and TF expression and thereby
represents an attractive nutritional anti-thrombotic intervention.
P164

Cryptic tissue factor modulates development and
haemostasis in a gender specific manner in vivo
S.H.M. Sluka, A. Akhmedov, G.G. Camici, T.F. Lüscher,
F.C. Tanner
Universität Zürich (Zürich, CH)
Blood coagulation needs to be tightly regulated to assure proper
hemostasis without the development of thrombosis. The activity of
tissue factor (TF), the key initiator of coagulation, is regulated by
disulfide isomerization. Cys186-Cys209 disulfide bond formation
de-encrypts TF and thereby significantly increases its affinity for
factor VIIa binding. To investigate the role of TF activation in vivo,
we mutated cystein 209 of murine TF into glycin in order to
generate cryptic TF mice. Hence, homozygous cryptic TF mice
cannot form the disulfide bridge required for TF activation and
TF thus resides in its cryptic form. 17% of the offspring from
heterozygous breeding pairs was homozygous for cryptic TF,
which is significantly less than expected according to Mendelian
distribution. After birth, homozygous cryptic TF mice displayed
sex-dependent susceptibility to inner bleedings primarily in lung,
brain, and heart. Homozygous cryptic TF males suffered from
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early lethality which occurred in about 50% of cases within six to
twelve weeks of age. In contrast, homozygous cryptic TF females
did not show enhanced lethality. However, homozygous cryptic
TF females developed uterine bleedings when bred with
homozygous cryptic TF males. These studies reveal that cryptic
TF modulates development and hemostasis in a gender-specific
manner. Further experiments need to clarify the exact role of
cryptic TF in development as well as characterize its functionality
in hemostasis.
P165

To comply or not to comply, that’s the question
R. Brenner1, L. Jörg2, P. Ammann2, H. Rickli2
1Inselspital (Bern, CH); 2Kantonsspital (St. Gallen, CH)
Introduction: Stent thrombosis (ST) is a serious adverse event
associated with sudden death or acute myocardial infarction.
Besides stent type, stented length, calcified lesions, previous
stroke, renal failure, lower ejection fraction and diabetes, the most
important risk factor is early discontinuation of dual antithrombotic
therapy, typically consisting of Aspirin and Clopidogrel. We sought
to assess patient level of knowledge with regards to antiplatelet
therapy.
Methods: We consecutively enrolled 80 patients after
percutaneous coronary intervention (PCI) in this study. Three
and/or six month after intervention an assisted interview
addressing the knowledge about the therapeutic effect, the
supposed duration of the medication, the education and the
subjective rating of knowledge was performed.
Results: 80 patients were interviewed, 39 three months and
47 six months after PCI. Six patients had an interview at 3 and
6 months after the intervention. The mean age was 61 ± 11 years,
67 (78%) were male subjects. Only 35 patients (41%) knew both,
the reason and the prescribed duration of the Clopidogrel
medication. Gender, participation in rehabilitation programs or
time since PCI did not influence knowledge (Phi coefficients 0.156
and 0.125 and –0.156 respectively). The therapeutic effect of
Clopidogrel was assumed as follows: blood pressure lowering
(19%), lipid lowering (1%), blood glucose lowering (5%),
prevention of stent thrombosis (47%), prevention of bleeding (2%)
and “do not know” (27%) (fig. 1). Possible reasons for insufficient
patient information were language barriers (22%), no awareness
of the issued stent card (26%), no card issued (12%), insufficient
patient education (16%). In addition, 63% of patients told that
they have forgotten the reason for the medication. Patients in a
rehabilitation program forgot the indication for Clopidogrel less
frequently (18% vs 49%, p = 0.004). During a mean follow-up time
of 502 days, one ot the 80 patient was readmitted with a stent
thrombosis.
Conclusion: Only 41% of our patients had sufficient knowledge
about the indication and the correct duration of the potentially life
saving Clopidogrel therapy 3 and 6 months after PCI. Repeated
patient education prior to patient discharge, at control visits and in
cardiac rehabilitation programs is an important step to improve
knowledge about drug therapy. Strong efforts should be made in
the high percentage patients speaking foreign languages.
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Platelet-monocyte complex formation is associated
with increased intracoronary P-selectin expression
and correlates positively with TNF α in ST elevation
myocardial infarction
B. Majumder1, M. Lowdell2, R. Sapsford2, J. Coghlan2,
M. Shiu2, J. Hurst2, R. Rakhit2
1Stadtspital Triemli (Zürich, CH); 2Royal Free Hospital (London,
UK)
Background: Platelet-monocyte complexes (PMC) may be
the link between thrombogenesis and inflammation in the
pathogenesis of ST elevation myocardial infarction (STEMI).
However, few studies have demonstrated a direct role of PMC in
STEMI. Therefore, We investigated whether PMCs are involved
in thrombus formation and whether they are associated with
increased inflammatory markers.
Method: Blood was sampled in 15 patients with STEMI and
7 patients with stable angina during percutaneous coronary
intervention of the following 3 sites; distal to the coronary artery
lesion (Co), aorta (Ao) and right atrium (RA). Sodium
citrate/EDTA anticoagulated samples were immediately analysed
for PMCs using flow cytometry (BD FACS Calibur) after labelling
the cells with flurochrome conjugated anti CD61, anti CD14 and
anti CD 62P mouse monoclonal antibodies. CD61/CD14 double
positive cells were considered as PMC. PMCs also positive for
CD 62 P were considered as P selectin positive. Plasma TNF-α
was measured by ELISA (R&D Systems Europe).
Results: The frequency of PMC expression in STEMI patients,
expressed as a percentage of the total monocyte population,
(%, mean± SD) were 15.04 ± 7.91, 12.33 ± 6.92 and 12.36 ± 6.91
(ns) in coronary artery, aorta and right atrium respectively. In the
stable group percentage PMC expression was 10.75 ± 5.84, 9.78
± 6.38 & 12.57 ± 4.86 (ns). The percentage of PMCs expressing
P-selectin [%,mean ± SD)] on their surface were increased in
the coronary circulation distal to the occlusion (38.61 ± 16.73),
compared to Ao and RA (19.82 ± 16.44 and 22.12 ± 21.36 )
(p = 0.003) in the STEMI group, where as in the stable angina
group the percentages were similar at all sites 10.73 ± 4.63,
15.52 ± 10.17, and 14.24 ± 4.27(ns.) respectively. Intracoronary
PMC expression positively correlated with intracoronary TNF-α
(r = 0.87, p = 0.001) (see figure)
Conclusion: This study implicates a direct role for PMCs in
STEMI and demonstrates enhanced expression of P-selectin on
the PMCs in the coronary compared to systemic circulation. A
direct correlation with intracoronary TNF-α suggests an important
local role of PMCs in the pathogenesis of intracoronary
inflammation in STEMI.
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Sondenextraktionen heute – eine Aufgabe
für spezialisierte Zentren
C. Starck, V. Kühlkamp, A. Künzli
Herz-Neuro-Zentrum Bodensee (Kreuzlingen, CH)
Bei steigenden Implantationszahlen von Schrittmacher(SM)& ICD-Systemen müssen auch immer häufiger Extraktionen
von SM- & ICD-Sonden aufgrund verschiedenster Indikationen
durchgeführt werden.
Methode: Von Januar 2008 bis Dezember 2009 wurden in
unserem Herz-Zentrum insgesamt 85 Operationen mit SModer ICD-Sondenextraktionen durchgeführt. Bei perkutanen

Kardiovaskuläre Medizin 2010;13(5): Suppl 18

46 S

MODERI ERTE PO S TER 1 / PO S TERS MO D É R É S 1

Extraktionen wurden entweder das Lead Lock Device (LLD)
(Spectranetics), Extraktionssheaths (ES) (Vascomed), das
Evolution-Extraktionsdevice (EED) (Cook Medical) oder das
Needle Eye Snare Retrieval Set (NES) (Cook Medical) als
Hilfsinstrumente zur sicheren Sondenextraktion verwendet. Das
Durchschnittsalter der Patienten betrug 67,1 Jahre (±11,0 Jahre;
17–82 Jahre; 68 männliche, 17 weibliche Patienten). Insgesamt
wurden 121 Sonden extrahiert, von 1 bis maximal 5 Sonden pro
Eingriff. Die durchschnittliche Implantationsdauer der Sonden
betrug 51,7 Monate (1–360 Monate). Als Indikationen für die
Sondenextraktionen lagen vor: Sondendysfunktionen (n = 56,
65,8%), Systeminfektionen (n = 15, 17,6%), im Rahmen von
Systemaufrüstungen (n = 10, 11,7%), Sondenperforationen
(n = 3, 3,5%), linksventrikuläre Lage einer RV-Sonde via PFO
(n = 1, 1,2%).
Ergebnisse: Alle Sonden (100%) konnten erfolgreich explantiert
werden. Die operative Mortalität war 0% (30-Tages-Mortalität
2,4%). Bei 83 Patienten (97,6%) konnten die Sonden perkutan
extrahiert werden, in 2 Fällen musste die extrakorporale
Zirkulation eingesetzt werden. In 11 Fällen (13,3%) konnten die
Sonden perkutan ohne Hilfsmittel entfernt werden. In 85,5% der
perkutanen Extraktionen kam ein LLD zum Einsatz, wobei in
47,0% das LLD allein ausreichte. In 21,7% konnten die Sonden
mit LLD & ES entfernt werden. In 10,8% der Fälle war eine
Kombination aus LLD, ES & EED notwendig, in 4,8% der Fälle
eine Kombination aus LLD, ES & NES. Bei je einem Patienten
(1,2%) konnte die Extraktion mit einem NES allein und mit einer
Kombination aus LLD & EED bewerkstelligt werden.
Zusammenfassung: Die weltweite Zunahme implantierter SM& ICD-Systeme erfordert es auch, diese komplett entfernen zu
können. Diese Operationen können heutzutage mit den gängigen
Extraktionsdevices sicher und erfolgreich durchgeführt werden.
Die bezifferte Mortalität von 2,4% ist ursächlich in der
Grundkrankheit zu finden, nicht im Eingriff selbst. Um
intraoperative Sicherheit zu gewährleisten, muss die
Sondenextraktion jedoch spezialisierten Zentren mit der
Möglichkeit der extrakorporalen Zirkulation vorbehalten bleiben.
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External counterpulsation increases platelet-derived
microparticles in patients with coronary artery disease
A. Al Kaabi1, T. Traupe1, S. Gloekler1, S.F. de Marchi1,
S. Rimoldi1, M. Heller1, C. Seiler1
1Universität Bern (Bern, CH); 1Inselspital (Bern, CH)
Background: We have recently shown that external
counterpulsation (ECP; doi: 10.1136/hrt.2009.184507) promotes
coronary collateral growth, most likely due to shear-stress
induced arteriogenesis. Plasma levels of circulating microparticles
(MPs) are known to increase with atherosclerosis progression
and cardiovascular risk factors. In contrast, particularly plateletderived MPs have pro-angiogenetic properties in vitro, indicating
a potential beneficial effect. Moreover, in vivo studies regarding
MPs are scarce.
Methods: Patients with stable coronary artery disease (CAD)
were randomly allocated to 30 hours of ECP therapy at high
(300 mm Hg, n = 7) or low inflation pressure (80 mm Hg, n = 8).
Before and after ECP therapy, MPs were isolated by multiple
centrifugation steps from plasma samples. Subsequently, MPs
were analyzed by FACS using known cell markers; total particle
numbers were quantified by annexin V. Invasive collateral flow
index (CFI = ratio of mean distal coronary occlusive to mean
aortic pressure, both subtracted by central venous pressure)
and brachial-artery flow-mediated dilation (FMD) were obtained.
Results: MPs positive for CD31 and CD41 were increased
already after low-pressure ECP treatment (both P <0.05 vs.
baseline). CFI and FMD increased with high-pressure ECP only
(both P <0.05 vs. baseline). These changes were accompanied
with increased counts of total MPs (annexin V+, from 4.3 ±
1.5x10*6 to 7.7 ± 4.1x10*6 counts/mL; P <0.05) and CD31+ (from
4.4 ± 2.9x10*6 to 8.6 ± 5.2x10*6 counts/mL; P <0.05); CD41+
tended to increase (from 4.8 ± 2.2x10*6 to 7.3 ± 4.0x10*6
counts/mL; P = 0.063). CD62E+ and CD146+ were unaffected
by ECP. In high-pressure ECP patients, particle count changes
of CD31+ and CD41+ from baseline to follow-up tended to be
inversely correlated to corresponding CFI changes (r2 = 0.292,
P = 0.057 and r2 = 0.286, P = 0.060, respectively). In these
patients, CD31+ (r2 = 0.540, P = 0.038) as well as CD41+
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changes (r2 = 0.714, P = 0.008) were also inversely correlated
to the corresponding FMD change.
Conclusion: Our data shows that MPs positive for annexin V
and CD31 increase with high-pressure ECP therapy capable to
promote coronary collateral growth and improve endothelial
function in patients with CAD. However, already low-pressure
ECP increases MPs, which are most likely of platelet and not of
endothelial origin. Since MP counts may not reflect CFI changes,
future studies are needed to determine whether MPs are involved
in coronary collateral growth.
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Role of cyclin-dependent kinase inhibitor p27
in thrombosis
A. Breitenstein1, A. Akhmedov2, S.H.M. Sluka2,
T.F. Lüscher1, F.C. Tanner1
1UniversitätsSpital Zürich (Zürich, CH); 2Universität Zürich
(Zürich, CH)
Background: There is growing evidence that the tumor
suppressor p27, in addition to its role as a cell cycle regulator,
also acts as a transcriptional co-factor modulating protein
expression via regulation of NFkB/p65 and p300. Breast cancer
subtypes expressing reduced levels of p27 exhibit an increased
rate of primary tumor growth, metastasis, and thrombosis. Tissue
factor (TF), the key initiator of the coagulation cascade, is
regulated by NFkB and plays an important role in arterial and
venous thrombosis. We hypothesized that p27 regulates TF
expression in human vascular and breast cancer cells in vitro and
in vivo; moreover, we postulated that these proteins, at least in
part, account for prothrombotic events in human cancer patients.
Methods and results: Overexpression p27 in human aortic
endothelial and breast cancer cells was achieved by recombinant
replication-defective adenoviral vectors; successful transfection
was controlled by Western blot analysis. Tumor necrosis factor-α
(TNF-a) induced TF protein expression was impaired in cells
overexpressing p27 (n = 4; p <0.05). This effect was paralleled by
a decrease in TF activity (n = 5; p <0.05). Real-time PCR and TF
promoter studies confirmed that p27 regulates TNF-a 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 inhibitor p27 inhibits
TF expression at the transcriptional level and may thereby protect
from thrombotic events. On the other hand, induction of TF
expression may account for the prothrombotic state observed in
patients with tumors expressing low levels of p27. This
observation reveals novel insights in the regulation of TF
expression and may identify new targets for preventing
thrombosis.
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EuroSCORE is predictive for postoperative nursing
effort
V. Göber, H. Saner, J.-P. Schmid, T.P. Carrel
Inselspital (Bern, CH)
Background: Number of multi-morbid patients (pts) in cardiac
surgery is increasing. Resources in postoperative treatment and
cardiac rehabilitation are becoming more and more important and
needs to be calculated at an early stage. In an prospective cohort
study we found the EuroSCORE predictive for both intensity of
postoperative care and cardiac rehabilitation. The aim of this
analysis was to assess the predictive value of the EuroSCORE
for the postoperative daily nursing effort after cardiac surgery.
Methods: In this prospective cohort study data of all cardiac and
thoracic aortic surgery pts over a period of 6 months were
evaluated before, during and after cardiac and thoracic aortic
surgery. EuroSCORE (additive and logistic) has been used to
predict perioperative mortality, intensity of postoperative care
and cardiac rehabilitation. We assessed prospectively the daily
nursing effort of every patient using the PRN-system (Projet de
Recherche en Nursing; each point is 1 minute inpatient care by
a registered nurse) subsequent to intensive care.
Results: Complete data from 475 pts (345 males, 130 females;
mean age 65.1 years) have been collected. Mean cumulative
postoperative PRN was 734 (minimum 83, maximum 19929),
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daily mean PRN 70 (min. 36, max. 175) and mean on first day on
the ward 118 (min. 14, max. 199). Preoperative EuroSCORE was
in the range of 0-16 (mean 5.5). We found a significant correlation
of EuroSCORE and cumulative (p = 0.015), daily PRN (p <0.01)
and PRN on first day on the ward (p <0.01).
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Conclusions: EuroSCORE predicts length of intensive care,
postoperative nursing effort on the ward and the need of inpatient
cardiac rehabilitation. For this reason it is a very helpful tool to
calculate postoperative resources already before cardiac surgery.
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Non-infectious large vessel vasculitis of the aorta:
diagnosis by echocardiography and cardiac PET-CT
H. Müller, R. Lerch
Hôpitaux Universitaires de Genève (Genève, CH)
A 59-years old male was referred to the General Internal
Medicine Clinic for investigation of slowly deteriorating general
condition of unknown origin. He had a 4-month history of
general fatigue, 6 kg-weight loss, chills and night sweats and
sleeplessness. The patient was a current smoker with a 40 packyears history. He had no history of intravenous drug abuse. On
physical examination the patient was afebrile, heart rate was 115
bpm and blood pressure was 115/80 mm Hg. Carotid and limb
pulses were symmetrically palpable. There were no signs of heart
failure. Cardiac auscultation disclosed a 3/6 precordial systolic
ejection murmur. The ECG showed regular sinus rhythm, a first
degree AV-block (PR interval 260 ms) and a complete right
bundle brunch block. Large screening for a tumor etiology was
negative (tumor markers, upper and lower gastrointestinal
endoscopies, thoracoabdominal CT-scan, prostate biopsy).
Laboratory investigations revealed an inflammatory syndrome
with elevated ESR (86 mm/h), CRP (143 mg/l), leukocytes
(12.1 G/l) and anemia (Hb 102 g/l). Blood cultures and multiple
viral and bacterial serology’s’ (e.g. Syphilis) were negatives. A
cardiology consultation was requested and echocardiography was
performed to rule out infectious endocarditis. Transthoracic and
transoesophageal echocardiography showed a dilated aortic root
surrounded by a large circumferential mass appearing as marked
thickening of the aortic wall (9mm). The mass appeared infiltrating
the interventricular septum, the interatrial septum and the left
atrial wall up to the left atrial appendage. There was no significant
valvular dysfunction and no images suspicious for valvular
vegetations. A cardiac PET-CT was performed and disclosed
enhanced Fluor-18 Fluorodeoxyglucose (FDG) uptake in the wall
of the aortic root, ascending aorta and less pronounced in the
descending and abdominal aorta. Non-infectious large vessel
vasculitis (probable giant-cell arteritis) was suspected and
immunosuppressive treatment with high doses of steroids was
initiated. At early follow-up there was marked improvement of
symptoms with normalization of inflammatory parameters. A
control cardiac PET-CT 4 month later showed nearly complete
regression of the FDG uptake in the aortic wall. This case nicely
underlines the complementary role of echocardiography and PETCT in the diagnosis of large vessel vasculitis.

Methods: Subjects underwent transthoracic echocardiography,
right heart catheterization, and BNP measurement in arterial and
coronary sinus plasma. Subjects were characterized by LVEF and
peak early diastolic annular velocity (e’) into three groups: normal
LVEF (LVEF ≥50%)/high e’ (e’ averaged from medial and lateral
annulus >9 m/sec) (n = 11), normal LVEF (LVEF ≥50%)/ low e’
(e’ <9 m/sec) (n = 13), and low LVEF (LVEF <50%; n = 18).
Results: There was a significant step-up in BNP across the heart
in all three groups (figure; p <0.001 for all). Δ-A-CS-BNP (29
(15-78) vs. 88 (34-172) vs. 1566 (624-2349) pg/ml; p <0.001) and
peak systolic mitral annular velocity (s’; 8.6 ± 1.4 vs. 6.9 ± 1.2
vs. 3.4 ± 1.0 cm/sec; p <0.001) differed between all three groups
being lowest and highest respectively in the normal LVEF/high e’
group and highest and lowest respectively in the low LVEF group.
Indices of systolic load including s’ (r2 = 0.47) and LV end-systolic
wall stress (LVESWS; r2 = 0.51) showed the strongest correlation
with higher δ-A-CS-BNP, while in contrast δ-A-CS-BNP was
weakly related to indices of diastolic load including pulmonary
capillary wedge pressure (r2 = 0.27), e’ (r2 = 0.16) and LV enddiastolic wall stress (r2 = 0.21).
Conclusions: Myocardial BNP release is markedly elevated in
patients with reduced LVEF, with modest elevations in patients
with evidence of LV diastolic dysfunction but normal LVEF. Across
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Haemodynamic determinants of myocardial B-type
natriuretic peptide release in the normal and failing heart:
relative contributions of systolic and diastolic wall stress
M.T. Maeder1, J.A. Mariani2, D.M. Kaye2
1Kantonsspital St. Gallen (St. Gallen, CH); 2Baker IDI Heart and
Diabetes Institute/Alfred Hospital (Melbourne, AUS)
Introduction: Whilst B-type natriuretic peptide (BNP) is widely
used as a biomarker of heart failure, the true in vivo mechanical
stimulus for its release from the heart remains poorly defined
because most previous studies have measured plasma BNP,
which reflects the balance of BNP production and elimination. We
aimed to characterize the determinants of the transcardiac BNP
gradient (δ-A-CS-BNP) as a measure of myocardial BNP release
by performing combined hemodynamic and echocardiographic
assessment in healthy subjects and patients with left ventricular
(LV) dysfunction with normal and reduced LV ejection fraction
(LVEF).
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this spectrum of pathophysiology, LVESWS rather than LV enddiastolic wall stress appears to be the key mechanical stimulus
influencing BNP production. These observations may provide an
impetus for the application of therapeutic manipulations that
target afterload rather than preload in the setting of HF
syndromes with elevated BNP when appropriate.
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Are patients with a biventricular ICD on “optimal
medical therapy”? Comparison of baseline dosage
and evolution of drug therapy over time
L. Hitz, S. Osswald, M. Kühne, C. Sticherling, B. Schaer
Universitätsspital Basel (Basel, CH)
Background: Cardiac resynchronisation therapy (CRT) is
indicated in heart failure patients requiring, among other
parameters, stable “optimal” drug therapy. Sometimes, this
“optimum” is difficult to achieve, as patients do not tolerate the
target doses as recommended in current guidelines, either due to
symptoms of hypotension (all drugs), deteriation of renal function
(ACE-I; ARB) or fear of higher degree AV-block (betablocker).
Therefore, aims of this study were: a) to determine what “optimal
medical therapy” means in a real-world population referred for
CRT implantation and b) to study the evolution of drug therapy
over time.
Methods: All 168 patients in whom a CRT-defibrillator was
implanted in our hospital were studied. We excluded patients with
less than 1 year of follow-up (n = 28). At baseline and then after
every year of follow-up, drug therapy (drug, dosage) and its
percentage according to the target dosage were determined.
Only betablockers, ACE-I and ARBs were compared.
Results: The study population consists of 140 patients. 85%
were male, mean age was 62 ± 11 years, mean follow-up 2.6 ±
4.1 years, mean ejection fraction 24 ± 7%. 42% had ischemic
heart disease, 51% dilated cardiomyopathy. The device was
implanted for primary prevention in 76%. At baseline, 81% of
patients were on any betablocker, 98% on any ACE-I or ARBs,
and 95% on diuretics. At baseline the percentage of patients on
ACE-I/ARBs was very high (>95%) as was the percentage of the
target dosage (78%). However, there was a significant decay of
patients on these drugs during mid-term follow-up. The
percentage of patients on betablockers at baseline was only 80%
with a further decay during mid-term follow-up. At least in those
patient still on betablocker therapy, the dosage could be
increased. Table 1 shows this all in more detail.
Conclusion: Heart failure treatment in CRT patients is
reasonable at time of implant. However, during mid-term, heart
failure specialists and electrophysiologists must be very careful
regarding further adherence to optimal HF therapy during midterm follow-up, as there is a significant decay in this period.
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Cardiac resynchronization therapy uniforms left
ventricular strain distribution in heart failure patients
J. Klimusina1, F. Faletra1, B.W.L. De Boeck2, F. Regoli1,
M. Averaimo1, E. Pasotti1, T. Moccetti1, G.B. Pedrazzini1,
F.W. Prinzen3, A. Auricchio1
1Cardiocentro Ticino (Lugano, CH); 2Universitätsspital Basel
(Basel, CH); 3Cardiovascular Research Institute Maastricht
(Maastricht, NL)
Background: Left ventricular (LV) global strain quantity and
segmental myocardial strain distribution have been investigated to
a limited extent in heart failure (HF) patients (pts) with ventricular
conduction delay. Very little is known about global and segmental
left ventricular myocardial strain changes after cardiac
resynchronization therapy (CRT). The aim of current study was to
investigate the quantity of global and segmental myocardial strain
assessed by both longitudinal and radial speckle tracking imaging
in HF pts with ventricular conduction disturbance before and after
CRT.
Methods: 85 HF pts with conventional indications for CRT have
been prospectively included in the present study. Standard
echocardiography and speckle tracking analysis was performed
before and 6 months after device implantation. CRT response
was defined as decrease in LV end-systolic volume bigger/equal
15%. Longitudinal peak myocardial strain (L-PMS) was measured
for all 16 segments from the apical views. Global L-PMS
represented the averaged values of the L-PMS among 16
segments. Radial peak myocardial strain ( R-PMS) was assessed
in parasternal short axis view for 6 segments. Global R-PMS
represented the mean value of peak radial strain for 6 segments.
Results: After CRT, 60% of pts were responders. Although global
L-PMS before CRT was comparable between responders and
non-responders (global L-PMS –8.9% plus/minus 5.2% vs.
–9.1% plus/minus 4.7% respectively; p = 0.78), radial strain was
significantly higher in responders vs. non-responders (global
R-PMS 19.5% plus/minus 13.4% vs. 13.1% plus/minus 4.8%
respectively; p = 0.04). Responders showed a marked increase
of both global L-PMS (absolute change –1.9% plus/minus 5.8%)
and R-PMS (absolute change 2.8% plus/minus 17.8%); in
contrast, non-responders showed a reduction in both global
L-PMS (absolute change 0.73% plus/minus 4.9%) and global
R-PMS (absolute change –2.4% plus/minus 8.5%). The change
in longitudinal segmental strain was overall more positive in CRT
responders compared to non-responders. The change of
segmental radial strain showed homogenous increase in
responders and disproportional increase in strain in some
segments at the cost of other in non-responders resulting in
more pronounced segmental heterogeneity (fig. 1).
Conclusions: Our study provides data of mechanistic effects of
CRT on LV mechanics in HF pts based on global and segmental
longitudinal and radial strain analysis.

Kardiovaskuläre Medizin 2010;13(5): Suppl 18

49 S

MODE RIE RTE PO S TER 2 / PO S TERS M O D É R É S 2

P175

Pericarditis due to systemic sclerosis (scleroderma)
M. Di Valentino, J. Segatto, R. Wyttenbach, D. Sutter,
A. Gallino
Ospedale San Giovanni (Bellinzona, CH)
Background: Systemic sclerosis is a multi-system disease
characterised by dense fibrosis of visceral organs and skin. The
direct cardiac manifestations of scleroderma include pericarditis,
pericardial effusion, myocardial fibrosis, myocarditis, coronary
artery disease, and arrhythmias.
Case report: A 61-years-old woman know for systemic sclerosis
since >10 years and with an history of important familiar
cardiovascular risk factor was evaluated at our department of
cardiology because she complained about acute chest pain. She
underwent 15 and 7 years before coronary angiography which
did not show significant stenoses. Cardiac auscultation revealed a
normal S1 and S2 heart sounds without systolic or diastolic
murmurs and without a pericardial friction rub. The ECG showed
a sinus rhythm (80 beats/min) with diffuse negative T-waves in the
pre-cordial leads. Transthoracic echocardiography (TTE) showed
a normal left ventricular global and segmental systolic function
with minimal pericardial effusion without sign for cardiac
tamponade. Serum tropinin I level and BNP were normal and
CRP was 30 mg/L (n.v. <5 mg/L). In order to exclude a
myocarditis and coronary artery disease a cardiac magnetic
resonance (C-MRI) with adenosine was done. C-MRI showed
a normal myocardial perfusion without myocardial late
enhancememt but releaved a diffuse circumferential
enhancement of the pericardium of 5 mm thickness. A diagnosis
of pericarditis due to scleroderma was made and the patient was
treated with prednisolone. Symptoms disappeared within few
days, and at TTE performed 3 months later there was no
evidence of pericardial effusion with the presence of a moderate
thickness of the pericardium with left ventricular diastolic
dysfunction grade II.
Conclusion: This case illustrates a pericardial involvement
associated with a long history of scleroderma. Pericardial
involvement has been reported in between 33% and 72% of
cases in necropsy series, and includes fibrinous pericarditis,
chronic fibrous pericarditis, pericardial adhesions, and pericardial
effusions.
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weeks postoperative fever occurred again despite broad
antibiotic/antifungal treatment, and a CT scan of the chest
showed multiple abscesses in the pre- and retrosternum. A reoperation was refused due to its very high risk, and despite
intensification of the antibiotic/antifungal regimen the situation
worsened. In blood cultures CP grew anew; a follow-up CT
showed a mycotic aneurysm close to the replaced aortic valve,
communicating with the retrosternal abscesses, and in addition,
an active hemorrhage into the pericardium (fig. 2). The pt died
two days later.
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A deleterious case of fungal endocarditis
N.F. Ehl, R. Noce, V. Falk, P.K. Haager, H. Rickli
Kantonsspital St. Gallen (St. Gallen, CH)
Case report: A 78 year old male patient (pt) was referred due
to recurrent episodes of fever and worsening of general health
condition with B symptoms. Concerning his past medical history,
he had successful surgery of bladder cancer in 2004, and was
provided with an ileal conduit. Seven months ago the pt
underwent emergency surgery due to an incarceration of a
parastomal small intestinal hernia in Kenya. Back in Switzerland,
a re-laparotomy was necessary because of an anastomotic leak;
sepsis with detection of candida parapsilosis (CP) in blood
cultures complicated the postoperative course, but was – clinically
successfully – treated with fluconazole. Now he showed highly
elevated inflammatory markers persistent for the last weeks,
whereas different probatory antibiotic regimens (missing an
obvious source of the inflammatory status) had not been
successful. Again, blood cultures showed growth of CP, and the pt
was referred. In the assumption of an endovascular infection a
transesophageal echo was done: two huge, moderately mobile
vegetations attached to the left and right coronary cusp leading to
mild aortic stenosis, could be demonstrated (fig. 1); in addition, a
beginning paravalvular abscess had to be assumed. A CT scan of
head and abdomen ruled out obvious embolic lesions or
abscesses. The pt was informed about the very limited prognosis
of his underlying illness, as well as the high mortality of possible
surgery. He decided in favour of a surgical approach, and the
aortic valve was – initially successfully – replaced by a biological
valve (SJM Epic 21 mm). The postoperative course was
complicated by an episode of rapid atrial fibrillation with
decompensated heart failure and bilateral pleural effusions, as
well as recurrent aspiration pneumonias making transient reintubation necessary. Following a new phase of stabilization, six
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Uncomfortable bedsprings
N.F. Ehl1, R. Koller2, M. Gilg3, M.T. Maeder1, H. Rickli1
1Kantonsspital St. Gallen (St. Gallen, CH); 2Praxis (Wil, CH);
3Spital Wil (Wil, CH)
Case report: A 61 year old male patient (pt) was referred for
cardiologic evaluation because of recurrent episodes of partly
atypical, partly typical chest pain. They were of dull character,
radiated from retrosternum to the throat and lasted for 30–60
seconds; to some extent they could be triggered by exertion
(not limiting the performance of the pt), but also by thoracic
dislocation. First time they had occured following a surgery of an
epigastric hernia three months ago, whereas an acute coronary
syndrome as well as pulmonary embolism had been excluded.
Known cardiovascular risk factors were borderline hypertension
and cessated smoking; his BMI was 33. Otherwise the pt’s past
and actual medical history was unremarkable, and no regular
medication was taken. ECG as well as a a bicycle exercise test
were normal; an echocardiography showed only beginning
hypertensive heart disease, and the pt was discharged. Because
of ongoing recurrent episodes of unclear etiology a coronary
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angiography was performed that showed only mild, not significant
coronary atherosclerosis; extension of antihypertensive treatment
was recommended. Two months later a new episode of distinctive
chest pain and dyspnea occured, and ECG and echocardiography showed signs of pericarditis with small pericardial
effusion; complaints could be relieved by symptomatic treatment
with NSAIDs. While excluding the most frequent viral causes of
pericarditis, we also thought about a mechanically irritative cause,
and memorized the chronological correlation of the surgery of the
epigastric hernia as beginning of these annoying complaints.
When looking retrospecively at the coronary angiogramm (fig. 1),
“puls-synchronous dancing” of several clips fixing the hernia
repair mesh could be observed; some of these clips having
entered the lower thorax (very close to the pericardium) could
also be demonstrated on a CT (fig. 2) that had been done for
evaluation of a recurrent hernia. After all, a laparotomic evaluation
proved the penetration of some of those “bedspring-like” clips on
the chest side of the diaphragm, and they could successfully
removed; since that time the pt remained free of those
complaints.
Comment: Regarding the etiology of pericarditis, also uncommon
causes have to be considered, and especially the exact history of
the pt has to be taken into account.
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Red blood cell distribution width in patients
with acute heart failure
M. Potocki, T. Breidthardt, T. Reichlin, M. Noveanu,
T. Krebs, N. Arenja, R. Twerenbold, M. Reiter, T. Socrates,
S. Osswald, C. Müller
Universitätsspital Basel (Basel, CH)
Purpose: Red blood cell distribution width (RDW) is a prognostic
marker in chronic heart failure and stable coronary artery disease.
The prognostic value of RDW in more acute settings such as
acute heart failure, and its relative prognostic value compared
with more established predictors such as B-type natriuretic
peptide (BNP) and haemoglobin (Hgb), remains unknown.
Methods: In this prospective single-hospital study, we recruited
1136 patients presenting with dyspnea to the emergency
department. The diagnosis of acute heart failure was adjudicated
by two independent cardiologists using all available clinical data
(including BNP levels). The end-point was defined as all-cause
mortality and the patients were followed for one year.
Results: Acute heart failure was the adjudicated final diagnosis in
608 patients (54%). Plasma levels of RDW, BNP and Hgb were
available for 586 patients (55% men, mean [±SD] age 76 [±11]
years with follow-up over 369 [138-458] days. The median levels
of RDW, BNP and Hgb were 14.6% [13.8–15.7], 845 pg/mL [4491300] and 129 mg/dL [114-143], respectively. At 1 year, 187 of the
586 patients (32%) had died. Survivors had significantly lower
RDW than decedents (fig. 1). In multivariable Cox’s proportional
hazards analysis (including age, New York Heart Association
(NYHA), renal function, BNP, uric acid and anaemia), RDW was a
significant independent predictor of 1-year outcome in acute heart
failure (HR = 1.10 per 1% increase in RDW; 95% CI, 1.01–1.21;
P = 0.04). As depicted in figure 2, those patients with low RDW
and BNP had the lowest mortality at 1 year, whereas those with
high RDW and BNP values had the highest mortality rates at 1
year.
Conclusion: Red blood cell distribution width independently
predicts 1-year mortality in acute heart failue. The value of RDW
in combination with BNP could help to better risk stratify patients
with acute heart failure.
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Safety and tolerance of high altitude exposure (3454 m)
in non-acclimatized patients with chronic heart failure
D. Nobel, J. Novak, P. Palau, A. Trepp, H. Saner, J.-P. Schmid
Inselspital (Bern, CH)
Purpose: Patients with stable chronic heart failure (CHF) are
most of the time discouraged to expose themselves to high
altitude. Nevertheless, some of them wish to spend time in
touristic destinations at altitudes beyond 2500 m. Little is known
about safety and tolerance of such an altitude exposure in these
patients.
Methods: We studied 29 CHF patients in NYHA functional class II
(25 men, mean age 59.3 ± 9.6 years, ejection fraction 28.8 ±
5.3%, peak VO2 18.5 ± 3.5 ml/min/kg), 19 with ischemic, 10 with
non-ischemic cardiopathy (11 ICD-carriers) and a peak VO2
>50% of the predicted (limit to severely reduced exercise
capacity). All patients performed a symptom limited
cardiopulmonary exercise test and Holter-ECG both, at lowland
(540 m) and after a rapid ascent by cable car to 3454 m
(Jungfraujoch).
Results: All patients completed the trial and both, rapid ascent
and a 4 to 5h stay at 3454 m were well tolerated. None of the
subjects had to return prematurely to low-land and no exercise
induced cardiac ischemia, severe dyspnea or symptomatic
hypotension occurred. Two patients felt dizzy after a standard
meal for about 1 hour. At altitude, peak VO2 was 22.2% lower
(14.4 ± 3.6 vs. 18.5 ± 3.5 ml/kg/min, p <0.001) and mean resting
heart rate significantly higher (83.3 ± 13.4 vs. 74.3 ± 12.3 bpm,
p <0.001) compared with lowland. There was no statistically
significant difference of premature ventricular contractions (92 ±
150/h at 540 m vs. 111 ± 196/h at 3454 m, p = 0.284), measured
over a time period of 8h. 1 patient developed a sustained, but self
limited ventricular tachycardia during maximal exercise at the
Jungfraujoch.
Conclusion: Patients with stable CHF in NYHA functional class II
and non severely reduced exercise capacity (peak VO2 >50% of
the predicted) tolerate an altitude exposure of 3454 m well, even
during exercise. The reduction of exercise capacity amounts to
22.2%.
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Sinus arrest complicating percutaneous coronary
intervention of proximal right coronary artery
N. Tran, A. Fassa, R. Bonvini, E. Dejeu, H. Sunthorn, M. Roffi
Hôpitaux Universitaires de Genève (Genève, CH)
Introduction: Sinus node artery (SNA) occlusion with sinus node
dysfunction may occur as a complication of percutaneous
coronary intervention (PCI) in proximal right coronary artery
(RCA).
Case: A 74 year old male with previous history of lateral wall
infarction treated with PCI of the left circumflex artery was
referred for new onset of chest pain on exertion. On admission,
cardiac enzymes were normal and ECG showed sinus rhythm
(SR) at 63 beats per minute (BPM) with narrow QRS, isoelectric
ST segment, Q wave in DIII. In the catheterisation laboratory,
severe lesions on the proximal, mid and distal RCA were found

(fig. 1-A). PCI with implantation of three drug-eluting stents was
performed. Immediately after stenting of proximal RCA, complete
sinus node arrest occurred with a junctional escape rhythm at 46
bpm (fig. 2). The coronary angiogram showed complete occlusion
of the SNA which originated from the proximal RCA [white arrows,
fig. 1-A and 1-B]. The patient was monitored under telemetric
surveillance in a step-down unit where he remained
hemodynamically stable and completely asymptomatic. Seven
hours after the procedure, there was complete recovery of SR
and the patient was discharged without any other complication.
Follow-up at 4 weeks confirmed SR maintenance and no new
complaints were reported.
Discussion: In approximately two thirds of patients, SNA arises
from the RCA and in one third from the left circumflex artery. Side
branch occlusion of SNA occurs in about 20% of PCI of proximal
RCA and may lead to sinus node arrest in rare instances.
Temporary pacemaker is rarely required, and necessity of
permanent pacemaker implantation has not been previously
described for this complication. Likewise, SNA revascularization is
not needed neither, as the arrhythmia usually resolves
spontaneously within a few hours to a few days.
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Feasibility of low-dose CT coronary angiography
with prospective ECG triggering
R.R. Buechel, L. Husmann, B.A. Herzog, A.P. Pazhenkottil,
I.A. Burger, R. Nkoulou, P.A. Kaufmann
Universitätsspital Zürich (Zürich, CH)
Background: Prospective electrocardiogram-triggering
dramatically reduces radiation exposure for CT coronary
angiography (CTCA) but requires heart rate control to obtain
diagnostic image quality. The feasibility of prospectively
electrocardiogram-triggered CTCA in a daily clinical routine

C O R O N A RY A RT E RY D I S E A S E , C A R D I A C I MA G IN G

population has therefore remained a controversially discussed
issue. Our objective was to assess the feasibility of prospective
electrocardiogram-triggering for achieving low dose CTCA in a
large population.
Methods: We evaluated 612 consecutive patients referred for
CTCA on a 64-slice CT scanner. Intravenous metoprolol (5–25
mg) was administered if necessary to achieve a target heart rate
below 65 bpm. Radiation dose exposure was estimated based on
the dose-length product. Image quality was assessed on a semiquantitative four-point scale for each coronary segment.
Results: Forty six (7.5%) patients deemed ineligible due to
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irregular heart rhythm (n = 19), insufficient response to metoprolol
(n = 21), renal insufficiency (n = 3), or inability to follow breathhold commands (n = 3). CTCA was successfully performed in
566 patients (BMI range 18–49 kg/m2), resulting in a mean
effective radiation dose of 1.8 ± 0.6 mSv (range 0.8–4.0 mSv)
with a diagnostic image quality in 96.2% of segments.
Intravenous metoprolol was used in 64.4% of patients. Incidence
of non-diagnostic segments was inversely related to heart rate
(r = –0.809, p <0.001). Below a heart rate of 62 bpm – a cut-off
determined by receiver operator characteristic curve – only 1.2%
of coronary segments were non-diagnostic.
Conclusion: Low-dose CTCA by electrocardiogram-triggering is
feasible in the vast majority of an every-day population. However,
heart rate-control is crucial, as a heart rate of 62 bpm or below is
favourable to achieve diagnostic image quality.
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Relationship between increasing body weight,
insulin resistance, monocyte chemotactic protein-1,
adopocytokines and coronary circulatory function
A. Quercioli, Z. Pataky, G. Vincenti, F. Montecucco,
Y. Seimbille, E. Harsch, A. Golay, F. Mach, O. Ratib, T. Schindler
Hôpitaux Universitaires de Genève (Genève, CH)
Objectives: We aimed to investigate effects of increasing body
weight, insulin resistance, chemotactic protein-1 (MCP-1) on
coronary circulatory function and its relationship to adiponectin
and leptin plasma levels.
Methods: Myocardial blood flow (MBF) responses to cold pressor
test (CPT) and during pharmacologic vasodilation were measured
with 13N-ammonia PET. Study participants (n = 69) were divided
into four groups based on their body mass index (BMI, kg/m2):
control (BMI 20–25); overweight (BMI >25–30); obese (BMI >30)
and morbidly obese (BMI >40).
Results: Increasing BMI correlated with insulin resistance and
C-reactive protein (r = 0.38 and r = 0.63, p <0.001). Endotheliumrelated change in MBF during CPT from rest (δMBF)
progressively declined in overweight, obese and morbidly obese
groups as compared to controls (Table). Hyperemic MBFs were
significantly lower in overweight, obese and morbidly obese than
in control individuals (table). In individuals with increasing body
weight, MCP-1 levels were inversely correlated with δMBF to CPT
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(r = –0.48, p <0.0001), whereas there was a positive association
between adiponectin and leptin levels and δMBF to CPT
(r = 0.73 and r = 0.69, p <0.001,respectively).
Conclusions: Increasing body weight is paralleled by a
progressive decline in coronary circulatory function. Elevated
MCP-1 plasma levels might be indicative of an inflammatory and
pro-atherosclerotic activation of the coronary endothelium as
opposed to apparent beneficial effects of adiponectin and leptin
on the coronary endothelial function.
P183

Switzerland versus World or AMIS Plus versus
GRACE
D. Radovanovic, S. Windecker, P. Urban, O. Bertel,
F.R. Eberli, M. Maggiorini, G.B. Pedrazzini, P.-F. Keller,
H. Rickli, J.C. Stauffer, F. Gutzwiller, P. Erne for the AMIS
Plus Investigators
Background: GRACE is a worldwide prospective multinational
study of patients hospitalized with acute coronary syndromes
(ACS). AMIS Plus is a nationwide prospective multicenter study
of ACS patients hospitalized in Switzerland.
Aim: To examine if there are differences in characteristics,
treatment and outcomes between ACS patients enrolled in
GRACE and in AMIS.
Methods: Comparison of GRACE and AMIS results.
Results: From 2001–2007, a total 31,982 patients from 184
hospitals in 25 countries were enrolled in GRACE and 19,430
ACS patients from 67 hospitals were enrolled in AMIS. In GRACE,
less patients had STEMI, 9557 (35%) vs. 10,940 (56%) in AMIS,
but more frequently UA (26% vs. 6%; p <0.001). The number of
NSTEMI patients was comparable (36% vs. 38%). AMIS ACS
patients were older 66y (IQR 55-75y) vs. 65y (IQR 56-76y); less
frequently female (28% vs. 33%), less diabetic (19% vs. 26%),
had more often hyperlipidemia (59% vs. 42%), and more current
or former smokers (65% vs. 47%). Of the GRACE patients,
24,447 (81%) presented with Killip class I compared with 15,163
(78%) AMIS patients. Medical therapy at admission was
comparable with a modest increase in the use of aspirin, betablockers and ACE inhibitors/ARBs over time but a dramatic
increase of clopidogrel use (in AMIS 30% to 80%). AMIS Plus
STEMI patients underwent more frequently reperfusion
(thrombolysis and percutaneous coronary intervention; PCI)
compared with GRACE patients (74% vs. 68%). Interventions
followed rapidly in Switzerland: door-to-needle time for
thrombolysis was within 30 minutes of hospital presentation for
42% of the 1738 GRACE STEMI patients and for 52% of the
976 AMIS STEMI patients. For 1592 GRACE STEMI patients
undergoing PCI, median door-to-balloon time was 110 min (IQR
75–169 min) versus 80 min (IQR 30-195) in 6643 AMIS STEMI
patients; 39% of GRACE patients and 55% of AMIS patients
underwent PCI within 90 minutes of hospital presentation. The
rate of complications was less in AMIS patients than those in
GRACE (recurrent ischemic episodes 5.8% vs. 20%, reinfarction
in STEMI patients 1.8% vs. 12%) and in-hospital mortality of
STEMI patients was similar (6.2% vs. 6.9%).
Conclusion: AMIS and GRACE both aim to improve the quality
of care for ACS patients by describing patients’ characteristics,
treatment and outcomes. Differences between ACS patients
enrolled in the World or Swiss registries should be taken into
account when identifying specific care gaps to enhance quality
improvement.
P184

Cardiogenic shock but not acute myocardial
infarction by itself activates intravascular coagulation
and endogenous fibrinolysis
C. Bianda1, G. Vassalli2, D. Sürder1, E. Pasotti1, I. Sulzer2,
L. Alberio2, T. Moccetti1, G.B. Pedrazzini1
1Cardiocentro Ticino (Lugano, CH); 2Centre Hospitalier
Universitaire Vaudois (Lausanne, CH); 2Inselspital (Bern, CH)
Background: Fibrin D-dimers are a degradation product of crosslinked fibrin and indicate intravascular thrombin generation, fibrin
deposition and degradation. Thus, D-dimers are a direct marker of
endogenous fibrinolysis and intravascular activation of the
coagulation process. Thrombin-antithrombin (TAT) complexes are
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a reliable indicator of ongoing thrombin formation. Previous data
showed little changes of D-dimers and TAT in patients with acute
myocardial infarction (AMI) compared with stable angina.
However, little is known about the effects of cardiogenic shock
on coagulation. We therefore assessed the impact of cardiogenic
shock on D-dimers and TAT.
Methods: Peripheral arterial blood was collected from 13 patients
with AMI and cardiogenic shock, 44 patients with AMI without
cardiogenic shock, and 9 controls. D-dimers, TAT complexes, and
von Willebrand factor antigen (vWF; a marker of endothelial
activation) were measured in blood samples from the femoral
artery.
Results: Circulating D-dimers were markedly increased in
patients with AMI and shock (median value: 1883 ng/ml; range:
390–8000) compared to AMI with no shock (297 ng/ml; range:
101–1370; p <0.001) and controls (390 ng/ml; range: 181-610;
p <0.001; NS vs. AMI with no shock). TAT tended to be increased
in patients with AMI and shock (8.04 μg/l; range: 2.55 to >60) vs.
AMI with no shock (4.44 μg/l; range: 2.35–54.49), although the
difference was below statistical significance. vWF Ag was not
significantly different in patients with AMI and shock (184%;
range: 97–412%) from those with AMI but no shock (147%;
range: 92–344%).
Conclusions: Cardiogenic shock, but not AMI by itself, is
associated with increased D-dimers. These results demonstrate
greater levels of thrombin generation and fibrinolytic activity in
cardiogenic shock. Similar findings were previously reported in
systemic hypoperfusion in trauma. Of note, coronary thrombosis
by itself does not elicit such effects. Our results have potential
implications for the use of drugs that affect coagulation and
fibrinolysis in patients with AMI.
P185

Real-time three-dimensional echocardiographic
assessment of the right ventricle in patients with
pulmonary arterial hypertension – comparison with
magnetic resonance imaging
M. Brinkert, A. Rohner, N. Kawel, J. Bremerich,
G. Leibundgut, A. Kessel, P.T. Buser, M. Handke
Universität Basel (Basel, CH)
Background: Right ventricular failure is the main cause of
mortality in patients with pulmonary arterial hypertension (PAH).
Volume and function of the right ventricle (RV) are predictors of
mortality in PAH. A novel real-time 3D echocardiographic
(RT3DE) software for specific analysis of the right ventricle
enables rapid quantification of RV size and function through a
unique 3D surface model. Feasibilty has recently been shown in
patients with normal and pathological right ventricles in various
cardiac conditions.
Objectives: To validate the novel RT3DE analysis tool in patients
with PAH.
Methods: After acquisition of a pyramidal data volume using
transthoracic RT3DE, a dynamic polyhedron model of the RV was
reconstructed based on the endsystolic and enddiastolic contours
at predefined standard cutting planes (fig. 1). RV enddiastolic
volumes (RVEDV), endsystolic volumes (RVESV) and ejection
fraction (RVEF) were determined and compared with magnetic
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resonance imaging (MRI) as standard of reference. All measurements were done in a blinded fashion.
Results: Nine patients with PAH (mean systolic pressure
66 ± 26.8 mm Hg) have been included to date. There were no
significant differences between the measurements obtained by
RT3DE and MRI, respectively (RVEDV: 138 ± 59 ml vs 151 ± 88
ml, p = 0.44; RVESV: 97 ± 57 ml vs 100 ± 81 ml, p = 0.68; RVEF:
34 ± 11% vs 41 ± 18%, p = 0.086). Fig. 2 illustrates the high
correlations between RT3DE and MRI (RVEDV: r = 0.91, p <0.01,
RVESV: r = 0.97, p <0.000, RVEF: r = 0.85, p <0.003) as well as
Bland-Altman analysis.
Conclusion: Right ventricular volumes and ejection fractions
as assessed using RT3DE imaging correlate well with MRI
measurements in PAH. Thus, RT3DE imaging may become a
time and cost-saving alternative to MRI for quantification of right
ventricular size and function in this patient group.
P186

Description and assessment of a common reference
system for fluoroscopic and two-dimensional
transoesophageal echocardiographic leak localization
to improve guidance of percutaneous trancatheter mitral
periprosthetic leak reduction
S. Noble1, H. Mahjoub2, J. Potvin2, J. Crepeau2, R. Ibrahim2,
A. Basmadjian2
1Hôpitaux Universitaires de Genève (Genève, CH);
2Institut de Cardiologie de Montréal (Montréal, CAN)
Background: Transcatheter reduction of significant regurgitation
represents a modern and attractive alternative to surgery for the
treatment of mitral periprosthetic leak (PPL) in high risk patients.
Precise localization and communication between the
echocardiographer and the interventional cardiologist are
essential for procedural success. The aim of this study is to
describe and compare two methods: a fluoroscopic method with a
two-dimensional transoesophageal echocardiographic (2D-TEE)
method to localize PPL for transcatheter reduction
Methods: We analysed TEE and fluoroscopic images of patients
with mitral PPL who underwent transcatheter reduction
procedures guided by multiplane 2D-TEE. We used the surgical
time clock reference method to localize PPL by TEE. A
corresponding time clock method was plotted for fluoroscopic
localization. All TEE and fluoroscopic PPL images were reviewed
off-line and PPL were localized by an echocardiographer and an
independent interventional cardiologist, respectively, blinded to
procedural findings. Agreement between methods was evaluated.
Results: Complete imaging data were available in 14 patients
who underwent transcatheter procedures between June 2002
and September 2008 and in whom the defect was successfully
crossed. There was excellent agreement between original TEE
and off-line TEE review for PPL time clock localization (100%;
p = 0.0002), and very good agreement between fluoroscopic and
TEE localization (86%; CI = [67%; 100%]; p = 0.0075). In the two
cases were there was disagreement, fluoroscopic localization was
adjacent to TEE localization of PPL.
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Conclusions: PPL localization with this novel fluoroscopic
system shows very good agreement with the highly reproducible
TEE method. Systematic use of these methods should improve
communication between echocardiographers and interventional
cardiologists.
P187

Primary paediatric heart tumours in six
reference centres in Switzerland
S. Navarini-Meury1, J. Günthard2, H.P. Kuen3, M. Gittermann4,
R. Ghisla5, J.-P. Pfammatter6, E.R. Valsangiacomo Buechel1
1Kinderspital Zürich (Zürich, CH); 2Universitätskinderklinik beider
Basel (Basel, CH); 3Kinderklinik (Luzern, CH); 4Kinderklinik
(Aarau, CH); 5Kinderklinik (St. Gallen, CH);
6Universitätskinderklinik (Bern, CH)
Objective: Primary pediatric cardiac tumors are rare but of
marked clinical significance. Even though 90% of these tumors
are benign, they can present with life-threatening events such as
arrhythmias. The most common tumor type is the rhabdomyoma,
which is often associated with tuberous sclerosis, followed by
fibroma and teratoma. Myxoma, the most frequent benign heart
tumor in adults, is rare in children. The aim of our study was to
evaluate the occurrence of pediatric heart tumors in Switzerland.
Methods: We performed a 10-year retrospective multicenter
study in six pediatric cardiology referral centers in eastern and
central Switzerland (Bern, Basel, Zürich, Aarau, Luzern, and St.
Gallen), and analyzed the clinical data and outcome of all
patients with a primary heart tumor.
Results: In the participating centers, 34 primary cardiac tumors
were identified between 1999 and 2009, all of them benign.
Rhabdomyoma was the most common type with 21 (62%),
followed by fibroma in 6 (18%), myxoma in 2 (6%), Teratoma
in one patient, and solid tumors of unknown type in 4 (12%)
patients. 17 of 21 patients with rhabdomyoma had tuberous
sclerosis, and diagnosis of rhabdomyoma was done in 11 (52%)
of 21 patients by echocardiography in the fetal or neonatal stage.
Gorlin Syndrome was associated with one cardiac fibroma.
Surgical resection was required in 2 patients with fibroma, in
2 with atrial myxoma, in one with intrapericardial teratoma and
in one with obstruction of the left ventricular outflow tract by a
protruding rhabdomyoma. In all other cases, multiple
rhabdomyomas showed spontaneous regression. 3 newborns
with very large tumors deceased in the first six months of life.
Conclusions: Similar to other countries, in Switzerland pediatric
primary cardiac tumors are exceedingly rare, and most of them
histological benign. Rhabdomyomas tend to regress
spontaneously and usually do not require resection; fibromas
need surgical resection only if clinical symptoms occur; myxomas
however should be resected due to the danger of embolic
disease. Neonatal presentation of a large tumor is a risk factor
for mortality. Even though primary cardiac tumors are rare and
usually benign, they should be recognized early and treated
according to tumor type and expected subsequent clinical
evolution.
P188

Phosphorylation of Akt and ERK1/2 mediate
reoxygenation-induced cardioprotection during hypoxia
G. Milano1, S. Morel2, P. Bianciardi3, G. Vassalli4,
M. Samaja3, L.K. von Segesser1
1Centre Hospitalier Universitaire Vaudois (Lausanne, CH);
2Hôpitaux Universitaires de Genève (Genève, CH); 3Univesità di
Milano (Milano, I); 4Cardiocentro Ticino (Lugano, CH)
Objective: In vivo exposure to chronic hypoxia (CH) depresses
myocardial performance and tolerance to ischemia, but daily
reoxyenation during CH (CHR) confers cardioprotection. To
elucidate the underlying mechanism, we test the role of
phosphatidylinositol-3-kinase-protein kinase B (Akt) and p42/p44
extracellular signal-regulated kinase (ERK1/2), which are known
to be associated with protection against ischemia/reperfusion
(I/R).
Methods: Male Sprague-Dawley rats were maintained for 2
weeks under CH (10% O2) or CHR (as CH but with 1-h daily
exposure to room air). Then hearts were either frozen for
biochemical analyses or Langendorff-perfused to determine
performance (intra-ventricular balloon) and tolerance to 30-min
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global ischemia and 45-min reperfusion, assessed as recovery
of performance after I/R and infarct size (tetrazolium staining).
Additional hearts were perfused in the presence of 15 μM LY294002 (inhibitor of Akt), 10 μM UO-126 (inhibitor of ERK1/2) or
10 μM PD-98059 (less specific inhibitor of ERK1/2) given 15 min
before ischemia and throughout the first 20 min of reperfusion.
Results: CH induces HIF-1α overexpression in the myocardium.
In contrast, in CHR hearts HIF-1α overexpression was markedly
blunted by returning near normoxic values. Whereas total Akt and
ERK1/2 were unaffected by CH and CHR in vivo, in CHR hearts
the phosphorylation of both proteins was higher than in CH
hearts. This was accompanied by better performance after I/R
(heart rate x developed pressure), lower end-diastolic pressure
and reduced infarct size. Whereas the treatment with LY-294002
decreased the phosphorylation of Akt only, the treatment with
UO-126 decreased ERK1/2, and that with PD-98059 decreased
both Akt and ERK1/2. In all cases, the cardioprotective effect led
by CHR was lost.
Conclusion: In vivo daily reoxygenation during CH enhances
Akt and ERK1/2 signaling. This response was accompanied by a
complex phenotype consisting in improved resistance to stress,
better myocardial performance and lower infarct size after
ischemia-reperfusion. Selective inhibition of Akt and ERK1/2
phosphorylation abolishes the beneficial effects of the
reoxygenation. Remarkably, we have found that HIF-1α protein
over-expression is quenched in CHR hearts. This suggests that
HIF-1α signaling in unnecessary for Akt and ERK1/2. Therefore,
Akt and ERK1/2 have an important role to mediate
cardioprotection by reoxygenation during CH in vivo.
P189

Unprotected left main PCI in acute coronary
syndrome: the AMIS Plus experience
G.B. Pedrazzini1, D. Radovanovic2, G. Vassalli1, T. Moccetti1,
F.R. Eberli3, S. Windecker4, H. Rickli5, P. Urban6, P. Erne7
1Cardiocentro Ticino (Lugano, CH); 2Institut für Sozial und
Präventivmedizin (Zürich, CH); 3Stadspital Triemli (Zürich, CH);
4Inselspital (Bern, CH); 5Kantonssspital St. Gallen (St. Gallen,
CH); 6Hôpital La Tour (Meyrin, CH); 7Kantonsspital Luzern
(Luzern, CH)
Background: Little is known about the outcome of unprotected
left main stenosis (LM) associated with acute coronary syndrome
(ACS). The goal of the present analysis was to assess incidence,
clinical characteristic and outcome of the ACS-LM patients
included in the Nationwide Acute Myocardial Infarction in
Switzerland (AMIS Plus) registry during the period 2005–2009.
Methods: Patients with ACS included in the AMIS Plus registry
during the period 2005-2009 were 14509, of whom 10544 (73%)
underwent PCI. Among PCI pts, 557 (5%) underwent isolated or
concomitant PCI of unprotected LM (55% and 45% of LM-PCI,
respectively). Patient characteristics and outcome of ACS-LM
were compared with 9987 ACS-non LM pts. (table). LM pts. were
older, more often of female gender, and more frequently
presenting with hemodynamic instability and dyspnea compared
with non-LM pts. Of note, the distribution of STEMI and NSTEMI
was similar in LM and non-LM pts. In-hospital mortality and
MACE rates were significantly higher in LM vs. no-LM pts., even
though 1-year prognosis was similar. Half of ACS-LM pts. with
cardiogenic shock (23/46) died in hospital. In-hospital mortality
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of LM pts. remained stable during the 4-year inclusion period,
whereas it decreased from 6.3% in 2005 to 4.3% in 2009 in nonLM pts.
Conclusions: Unprotected LM disease in ACS pts. is associated
with high in-hospital mortality, especially in pts. presenting with
cardiogenic shock. For PCI survivors, however, 1-year outcomes
are similar in LM and non-LM ACS pts. Thus, primary PCI
improves long-term outcome of ACS patients with unprotected
critical left main stenosis.
P190

Extracorporeal shock wave therapy for chronic
stable angina pectoris – a placebo-controlled study
J.-P. Schmid, M. Capoferri, A. Wahl, P. Eshtehardi,
O.M. Hess
Inselsspital (Bern, CH)
Background: Extracorporeal shock wave therapy (ESWT)
applied to the myocardium increases capillary density and
regional myocardial blood flow in animal experiments. In addition,
non enzymatic nitric oxide production and the up-regulation of
vascular growth factor’s mRNA by ESWT have been described.
ESWT therefore bears the potential of symptom relieve in patients
with chronic stable angina pectoris.
Methods: 21 patients (mean age 68.2 ± 8.3 years, 14 males)
with chronic refractory angina pectoris and evidence of inducible
myocardial ischemia during MIBI-SPECT imaging, were
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randomised into a treatment (n = 11) and a placebo arm (n = 10).
The region of exercise induced ischemia was treated with
echocardiographic guidance during nine sessions over a period
of 3 months. One session of ESWT consisted of 200 shots/ spot
with an energy intensity of 0.09 mJ/ mm2. In the control group
acoustic simulation was performed without energy application.
Medication was kept unchanged during the whole treatment
period. In all patients, symptoms were noted and QOL assessed
by the SF-36 questionnaire.
Results: In the treatment group, symptoms improved in
9/11 patients, and the ischemic threshold, determined by
cardiopulmonary exercise stress testing, increased from 80 ± 28
to 95 ± 28 W (p = 0.036). In the placebo arm, only 2/10 patients
reported an improvement and the ischemic threshold remained
unchanged (98 ± 23 to 107 ± 23 W; p = 0.141). The items
“physical functioning” (p = 0.043), “general health perception”
(p = 0.46) and «vitality» (p = 0.035) of the SF-36 questionnaire
significantly improved in the treatment arm, whereas in the
placebo arm, no significant change was noted. Neither
arrhythmias, troponin rise or other complications were observed
during treatment.
Conclusions: This placebo controlled trial shows a significant
improvement in symptoms, quality of life parameters and
ischemic threshold during exercise in patients with chronic
refractory angina pectoris treated with ESWT. Thus, ESWT
represents a new option for the treatment of patients with
refractory AP.
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The protective effect of T-cadherin on vascular
endothelial cells under endoplasmic reticulum stress
E. Kyriakakis1, M. Philippova1, M.B. Joshi1, P. Erne2,
T.J. Resink1
1Universitätsspital Basel (Basel, CH); 2Kantonsspital Luzern
(Luzern, CH)
Aims: Endoplasmic reticulum (ER) stress activated by
perturbations in ER homeostasis induces unfolded protein
response (UPR) with chaperon Grp78 as the key activator of
UPR signaling. The aim of UPR is to restore normal ER function;
however, uncontrolled UPR contributes to apoptosis of vascular
cells and progression of atherosclerosis. T-cadherin (T-cad), an
atypical GPI-anchored member of the cadherin superfamily is
upregulated in atherosclerotic lesions. In endothelial cells (ECs)
T-cad co-associates a fraction of Grp78 cellular pool suggesting
a role for T-cad in ER stress response. Here we investigate the
ability of T-cad to influence UPR signaling and EC survival during
ER stress.
Methods: Human microvascular EC line (HMEC-1) were treated
for up to 24 hours with a variety of ER stress-inducing agents,
including thapsigargin, DTT, brefeldin A, tunicamycin, calcium
ionophore A23187 and homocysteine. Immunoblotting and
quantitative RT-PCR were used to evaluate modulation of T-cad
expression during ER stress, and changes in expression of UPR
signaling molecules such as Grp78, phospho-eIF2α, TRB3 and
CHOP. Silencing and overexpression of T-cad in ECs was
achieved using viral vectors.
Results: Treatment of ECs with ER stress-inducing agents
increased T-cad mRNA and protein levels within 2-4 hours;
thereafter levels declined. Overexpression of T-cad attenuated the
ER stress-induced increase in levels of phospho-eIF2α, Grp78
and CHOP and active caspases. In contrast, silencing of T-cad
amplified ER stress-induced increases in levels of phosphoeIF2α, Grp78 and CHOP and active caspases. Induction of stress
in the presence of N-acetylcysteine (ROS scavenger), LY29400
(PI3-kinase inhibitor or SP6000125 (JNK inhibitor) neither
prevented the T-cad-overexpression attenuation or the T-cadsilencing-amplification of ER stress responses. Protective effects
of T-cad were independent of its role in response to oxidative
stress as demonstrated by experiments with ROS scavenger.
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Conclusions: T-cad is involved in ER stress response of ECs: its
expression is elevated early following induction of ER stress and
attenuates activation of the proapoptotic PERK branch of the
UPR cascade, thus protecting ECs from ER stress-induced
apoptosis.
P192

T-cadherin is present on endothelial microparticles
and is elevated in plasma in early atherosclerosis
M. Philippova1, E. Kyriakakis1, M.B. Joshi1, Y. Suter2,
S. Toggweiler2, A. Schoenenberger3, P. Erne2, T.J. Resink1
1Universitätsspital Basel (Basel, CH); 2Kantonsspital Luzern
(Luzern, CH); 3Inselspital (Bern, CH)
Background: The presence of endothelial cell (EC)-derived
surface molecules in the circulation is among hallmarks of
endothelial activation and damage in vivo. Previous investigations
suggest that upregulation of T-cadherin (T-cad) on the surface of
EC may be a characteristic marker of EC activation and stress.
Objective: We investigated whether T-cad might also be shed
from EC and in amounts reflecting the extent of activation or
damage.
Methods and results: Immunoblotting showed the presence of
T-cad protein in culture medium from normal proliferating EC and
higher levels in medium from stressed/apoptotic EC. Release of
T-cad into the circulation also occurs in vivo and in association
with endothelial dysfunction. Sandwich-ELISA revealed negligible
T-cad protein in plasma of healthy volunteers (0.90 ± 0.90 ng/ml,
n = 30), and increased levels in plasma from patients with nonsignificant atherosclerosis (9.23 ± 2.61 ng/ml, n = 63) and
patients with chronic CAD (6.93 ± 1.31 ng/ml, n = 162). In both
patient groups there was a significant (P = 0.043) dependency of
T-cad and the degree of endothelial dysfunction as measured by
reactive hyperemia peripheral tonometry. Flow cytometry analysis
showed that the major fraction of T-cad was released into EC
culture medium and plasma as a surface component of EC
derived annexin V- and CD144/CD31-positive microparticles.
Gain-of-function and loss-of-function studies demonstrate that
MP-bound T-cad can induce Akt phosphorylation and activate
angiogenic behavior in target EC via homophilic-based
interactions.
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Conclusions: Our findings reveal a novel mechanism of T-caddependent signaling in the vascular endothelium. Identification
of T-cad as an endothelial MP antigen in vivo has important
implications with respect to early detection of endothelial
activation/injury.
P193

Circulating transforming growth factor-β in vascular
Ehlers-Danlos syndrome – implications for drug therapy
F. Schoenhoff1, B. Griswold2, P. Matt3, L. Sloper2, O. Carlson2,
H.C. Dietz4, J.E. Van Eyk4, T.P. Carrel 1, N. McDonnell2
1Inselspital (Bern, CH); 2National Institutes of Health (Baltimore,
USA); 3Universitätsspital Basel (Basel, CH); 4Johns Hopkins
University (Baltimore, USA)
Objective: TGFβ signaling has been shown to play a major role
in the pathogenesis of Marfan syndrome (MFS), leading to a
novel treatment strategy through TGFβ inhibition using losartan.
We hypothesized that circulating TGFβ levels may be elevated in
disorders that disrupt arterial wall extracellular matrix, such as
the vascular form of Ehlers-Danlos syndrome (VEDS).
Patients and methods: Circulating levels of TGFβ-1 were
measured in EDTA plasma of 143 patients with MFS (n = 21,
mean age 43 ± 16 y), VEDS (n = 43, 37 ± 13y) and controls
(n = 79, 48 ± 13 y) using an electrochemoluminescence platform
(LLOQ 4 ± 2.6 pg/ml).
Results: In keeping with prior work, this study revealed increased
circulating TGFβ in patients with MFS compared to control
patients (9.2 ± 1.2 ng/ml vs. 2.5 ± 0.4 ng/ml, p <0.0001).
Remarkably, the levels seen in patients with VEDS were also
significantly higher than controls (8.0 ± 1.0 ng/ml vs. 2.5 ± 0.4
ng/ml, p <0.0001) and statistically indistinguishable from those
seen in MFS (9.2 ± 1.2 ng/ml vs. 8.0 ± 1.0 ng/ml, p = 0.5). In a
bivariate logistic regression model, the odds ratio was 7.5
(p = 0.02, CI 1.3–43.3) when comparing quartiles of TGFβ values
in VEDS patients with age, sex and BMI matched controls. In
keeping in line with previously reported data, β-blockers (9.6 ± 1.8
ng/ml vs. 11.4 ± 3.0 ng/ml), but even more so ARBs (6.6 ± 0.6
ng/ml vs. 11.4 ± 3.0 ng/ml) lowered circulating TGFβ levels in
patients with MFS compared to patients without treatment. In
patients with VEDS, β-blockers had no measurable effect on
circulating TGFβ levels (9.2 ± 2.1 ng/ml vs. 8.5 ± 1.3 ng/ml) but
those patients receiving ARBs had significantly lower levels of
circulating TGFβ than those without treatment (4.1 ± 0.8 ng/ml vs.
8.5 ± 1.3 ng/ml, p = 0.048). The influence of age on TGFβ levels
in the controls is statistically significant but weak (r = 0.3,
p = 0.007), whereas we observed no correlation in the VEDS
group (VEDS, r = –0.1, p = 0.6). In MFS patients, TGFβ was
inversely related to age (MFS, r = –0.7, p <0.0001), which is most
likely due to ascertainment bias towards a less severe phenotype
in the older patients and longer duration of medical therapy.
Conclusion: Further investigation is warranted to establish the
role of TGFβ signaling in the pathogenesis of VEDS. The current
results demonstrate alterations of the TGFβ pathway in VEDS
and suggest that modulation of the TGFβ pathway may provide
a therapeutic target in diseases that disrupt the arterial wall
extracellular matrix.
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monocytes. In addition, we have determined surface antigens
of interest to atherogenesis, such as CD105 (endoglin), CD62L
(L-selectin), CCR2, CX3CR1 and CD42b (the latter identifies
monocyte-platelet complexes).
Results: We have identified two main subsets of circulating
monocytes in healthy volunteers (n = 10): a major subset of
CD14+CD16- “classical” monocytes and a minor subset of
CD14(+)CD16+ “pro-inflammatory” monocytes (FACS plot: see
figure). The two subsets display distinct expression patterns of
surface molecules (Table). An additional small subset shows an
intermediate phenotype. Classical monocytes typically express
the receptor for monocyte chemoattractant proteins (MCP-1
and 3), CCR2 (which plays a central role in atherogenesis) and
L-selectin, whereas “pro-inflammatory” monocytes express the
fraktalkine receptor, CX3CR1. A second blood analysis in a few
volunteers who presented with a flu-like illness showed an
increase in circulating pro-inflammatory monocytes during the
acute event. Preliminary data in patients with stable CAD suggest
changes in the distribution of circulating monocytes among the
two subtypes, which are currently being analyzed in a larger
number of patients (data will be presented at the scientific
session).
Conclusions: Circulating human monocytes can be subdivided
into two main subsets that are characterized by distinct
expression patterns of adhesion molecules and chemokine
receptors. These expression patterns define two functional
subgroups of circulating monocytes that likely play different roles
in atherogenesis. An improved understanding of the heterogeneity
of circulating monocytes could reveal novel molecular targets for
intervention in cardiovascular patients.
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Distinct surface expression patterns of circulating
monocytes in humans: potential implications for
atherosclerosis
T. Tallone1, G. Soldati1, G.B. Pedrazzini2, T. Moccetti2, G. Vassalli2
1Swiss Stem Cell Bank (Lugano, CH); 2Cardiocentro Ticino
(Lugano, CH)
Introduction: Circulating monocytes adhere to inflamed
endothelium and then give rise to tissue macrophages that
promote atherosclerosis. Monocyte-endothelium interactions
involve adhesion molecules and chemokine receptors. Distinct
subsets of circulating monocytes have been described in mice;
however, little is known about their human counterparts. We
therefore aimed to characterize expression patterns of these
molecules in circulating monocytes in humans.
Methods: We have developed a 4-color flow cytometry system
to assess surface expression of HLA-DR, CD14 and CD16 on
leukocytes. These markers define two major subsets of
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Doxorubicin cancer therapy induces autophagy
in adult cardiomyocytes
P. Dimitrakis, V. Groppalli, L. Maquelin, F. Seifriz, T. Suter,
C. Zuppinger
Inselspital (Bern, CH)
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
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myocardial cell death. The role of autophagy in doxorubicininduced cardiotoxicity is not fully understood. Our hypothesis is
that Doxo induces autophagy, as a maladaptive response, leading
to cell death.
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. Typical markers
for apoptosis (TUNEL) and necrosis (LDH-release, MTT/JC-1assay) 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. Higher doses of Doxo further increase
autophagy stimulation leading to cell death.

PAT H O P H Y S I O L O G Y / MO L E C U L A R B I OLOG Y

flow cytometry. Cell differentiation was tested by adding various
differentiation factors (eg, Dikkopf-1, Noggin, Wnt-5) to cultures.
Results: Clonogenic cells showed, in part, fibroblast-like
morphology, ability to grow for more than 20 passages, and a
heterogeneous marker expression pattern, even in clones derived
from the same sample. The dominant immunophenotype showed
expression of CD13, CD29, CD31, CD44, CD54, CD105 and
CD146, but not CD10, CD11b, CD14, CD15, CD34, CD38, CD45,
CD56, CD106, CD117, CD123, CD133, CD135 and CD271. This
phenotype is consistent with endothelial/vascular progenitor cells,
as manifested by CD31, CD146 and CD105 expression. However,
a minority of clones showed a different pattern, characterized by
expression of CD90, CD106 and CD318, but not CD31 and
CD146, characteristic of mesenchymal progenitor cells. When
initial cell selection was performed, both phenotypes were
observed irrespective of the selection marker used. In particular,
CD117+ sorted clonogenic cells lost CD117 expression in culture.
Regardless of the immunophenotype, several clones were able to
form spheric cell aggregates (cardiospheres), a distinct stem cell
property. Dikkopf-1 induced marked CD15 and CD106
upregulation, consistent with stromal differentiation.
Conclusions: The adult human heart contains clonogenic
stem/progenitor cells cells that can be expanded for many
passages and form cardiospheres. The marker expression pattern
of these cells is heterogeneous, consistent with a majority of
endothelial progenitor cells and a minority of mesenchymal stem
cells. Dikkopf-1 promotes stromal differentiation of cardiac stem
cells.
P197
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Isolation and characterization of clonogenic
human cardiac stem cells
A. Spicher1, M. Roehrich1, P. Vogt1, G. Vassalli1,2
1Centre Hospitalier Universitaire Vaudois (Lausanne, CH);
2Cardiocentro Ticino (Lugano, CH)
Introduction: Cardiac stem cells have been isolated based on
expression of stem cell markers or functional characteristics.
However, no single surface marker is stem cell-specific. Among
functional properties, clonogenicity (a single cell’s ability to give
rise to clonal progeny) is a defining feature of stemness. The aim
of the present study was to characterize clonogenic cells isolated
from human hearts.
Methods: Clonogenic cells were isolated from atrial samples
collected from adult patients undergoing heart surgery. Cells were
either selected for c-kit (CD117, stem cell factor receptor), CD31
or CD164 (two endothelial markers) or for high aldehyde
dehydrogenase activity (ALDH, a new stem cell marker).
Alternatively, unselected cells were plated at low density using
clonogenic rings. Surface marker expression was assessed by

Role of kinins in differential recruitment of
pro-inflammatory versus regenerative cells
to the vascular wall
N. Kränkel, C. Templin, M. Meyer, M. Müller, T.F. Lüscher,
U. Landmesser
Universität Zürich (Zürich, CH)
Introduction: Enhanced homing of pro-inflammatory cells to the
arterial wall is a hallmark of atherosclerosis. On the other hand,
impaired recruitment of regenerative progenitor cells and
monocyte subtypes is thought to affect endothelial integrity and
function. Therefore, differential homing of distinct types of
circulating cells might critically influence the development of
vascular and atherosclerotic disease. We recently demonstrated
a crucial role of the kinin B2 receptor (B2R) in recruitment of
pro-angiogenic cells to ischaemic tissue and their contribution to
blood flow recovery. Aim of the present study is to investigate how
kinin receptor signaling influences the recruitment of inflammatory
versus regenerative cell types to the vessel wall in patients with
coronary artery disease (CAD), as compared to healthy control
subjects. We hypothesize that kinin signaling may regulate the
balance of vascular homing of inflammatory versus vascular
repair cells, and that this mechanism is dysregulated in patients
with CAD, thereby contributing to vascular inflammation and
endothelial dysfunction, which are critical in progression of
vascular disease.
Methods: Using flow cytometry, expression of kinin B1 and B2
receptors is studied on 4 different monocyte populations with
distinct inflammatory and angiogenic potential, as well as on
lymphocytes and several types of circulating progenitor cells.
In an in vitro model, the effect of differential kinin receptor
stimulation or inhibition on the recruitment of those cell types
to an endothelial monolayer and on transmigration through the
endothelium is studied.
Results: First results in healthy controls indicate expression of
both kinin receptors on circulating progenitor cells, with a clear
preference of the B2R. Kinin receptors were also expressed on
monocytes, especially the pro-angiogenic Tie-2 co-expressing
subpopulation, while lymphocytes expressed only low levels of
B1R and B2R. In the in vitro functional assay, adhering cells
comprised 5–10 times more regenerative progenitor cells than
cells which did not adhere, or cells which transmigrated through
the endothelial layer. Adhesion of angiogenic Tie2+ monocytes
was enhanced by bradykinin in a B2R-dependent way.
Conclusions: The present findings suggest that kinin receptors
are differentially expressed on distinct circulating mononuclear
cell populations, and may therefore critically influence selective
homing of these cells to the vessel wall.
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Repolarization alternans as a protective mechanism
against rapid pacing-induced atrial tachiycardia
F. Jousset1, J. Tenkorang2, P. Ruchat2, J.-M. Vesin1,
P. Pascale2, M. Fromer2, S. Schaefer2, S. Narayan3, E. Pruvot2
1Ecole Polytechnique Fédérale de Lausanne (Lausanne, CH);
2Centre Hospitalier Universitaire Vaudois (Lausanne, CH);
3University of California (San Diego, USA)
Introduction: We recently observed in human left atrium periods
of intermittent 2:1 and 1:1 atrial capture, preceded by atrial
repolarization alternans (Re-ALT) during rapid pacing. It remains
undetermined whether Re-ALT plays a role in preventing
1:1 atrial capture over long periods of rapid pacing.
Methods: We specifically developed a chronic ovine model of
rapid atrial pacing using two pacemakers (PM) each with a single
right atrial (RA) lead separated by ~2 cm. The 1st PM was used
to record a broadband unipolar RA EGM and the 2nd one to
deliver rapid pacing protocols (400 beats) at incremental rates.
Activation time (AT), activation recovery interval (ARI) and beatto-beat differences in atrial T-wave apex amplitude (ΔTa) were
analyzed until the 1st beat of 2:1 capture.
Results: Intermittent 2:1 capture (panel A of figure) was observed
in all sheep (n = 9) at a mean pacing CL of 156 ± 26 ms. 167
episodes of intermittent 2:1 capture were analyzed. Importantly,
atrial Re-ALT (panel B of figure) was observed before 2:1 capture
in 73% and AT prolongation in 55% of the sequences. Only 10%
of sequences showed an absence of Re-ALT and AT
prolongation.
Conclusions: Using an ovine model of rapid atrial pacing, our
findings suggest that Re-ALT may be a mechanism causing
transition from rapid 1:1 atrial capture to 2:1 capture. Because
rapid atrial tachycardia slows propagation velocity and promotes
fibrillatory conduction, transitions to 2:1 capture may reduce
susceptibility to atrial fibrillation.

Methods: Between January 2005 and December 2007
individuals aged ≥50 years, residents of the city of Geneva,
who had participated in a previous random survey were invited for
follow-up examination. AF was assessed on a single resting
6-lead ECG. Reported prevalences were standardized for the
age distribution of Canton Geneva.
Results: Overall participation was 72.8%. 29 cases of AF
(22 men) were diagnosed among 3285 subjects (1696 men). The
crude prevalence of AF [95% CI] was 0.88% [0.86, 0.90] overall,
but higher in men (1.30% [1.26, 1.34]) than in women (0.44%
[0.41, 0.47]). The age-standardized AF prevalence was slightly
higher (overall: 0.94% [0.91, 0.97], men: 1.23% [1.19, 1.27],
women: 0.54% [0.47, 0.61]). AF prevalence increased with age in
both sexes. Figure 1 shows the crude prevalence of AF by sex
and age. A “history of suspected arterial embolism” (brain or legs)
was higher in the AF cases (10.3% vs. 3.3%; p = 0.03).
Conclusion: This population-based survey of a general Swiss
population indicates that the prevalence of AF remains below 1%.
These results are less alarming than those from previous studies
based on patients seeking medical care.
P200
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Low prevalence of atrial fibrillation in asymptomatic
adults in Geneva, Switzerland
M. Schmutz1, S. Beer-Borst1, A. Meiltz2, P. Urban2,
J.-M. Gaspoz3, M.C. Costanza3, A. Morabia3, M. Zimmermann2
1Universität Bern (Bern, CH); 2Hôpital de La Tour (Meyrin, CH);
3Université de Genève (Genève, CH)
Introduction: The increasing prevalence of atrial fibrillation (AF)
in western countries is a public health concern. The magnitude of
the increase remains however elusive. The aim of the study was
to estimate the prevalence of AF in a population-based sample of
adults aged 50 years or more.

Ejection fraction is a poor predictor for ICD therapy
in patients with coronary heart disease and primary
preventive indication
B. Schaer1, C. Sticherling1, S. Osswald1, L. Jordaens2,
D. Theuns2
1Universitätsspital Basel (Basel, CH);
2Erasmus Medisch Centrum (Rotterdam, NL)
Background: Primary preventive ICD is indicated in patients
with coronary artery disease and an ejection fraction (EF) of
<35%. However, mean EF in the 2 major studies leading to the
current guidelines, was 23 and 24%, indicating that only a
minority of patients had an EF in the range of 30-35%. In both
studies, the ICD showed no benefit in patients with EF >25% or
30%, respectively. Thus, there is not abundant data in patients
with more preserved LV function with regard to ICD interventions,
especially in a real-world setting. Aim of this study was to
determine 1) the rate of ICD therapies in 3 predefined EF
cut-off groups and 2) predictors of ICD therapies
Methods: Population: Patients with CAD in whom an ICD was
implanted at University of Basel Hospital or Erasmus
MC/Rotterdam. Baseline characteristics: EF, pacing mode, QRS
width, drug therapy. Statistics: Kaplan-Meier curves in 3 EF
groups (</> 20%; </> 25%; </> 30%), multivariate analysis,
both with regard to appropriate therapies.
Results: 536 patients (198 from Basel, 338 from Rotterdam)
were included: 470 (88%) were men, mean age was 63 years,
and mean follow-up 30 months. A VVI-device was used in 304
patients (57%), a DDD-device in 89 patients (17%), and a CRTdevice in 143 patients (26%), respectively. 47 patients died
(22 ± 18 months, range 1–63 months after ICD implantation)
during follow-up. EF was >20% in 19%, 21–25% in 26%, 26–30%
in 31% and >30% in 25%. Only 115 patients (22%) experienced
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significantly lower (5.8%) in the younger control group (mean age
72 ± 15) of 515 consecutive patients (p <0.001).
Conclusion: The value of Holter monitoring in patients >80 years
is relatively good (11.2%) even when applying strict diagnostic
criteria. Its yield is high in male patients, in the presence of
structural heart disease, and reaches 20% in patients above age
90.
P202
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Comparison of stylet shapes for right ventricular
septal lead implantation
H. Burri, G. Domenichini, V. Ganière, H. Sunthorn,
C. Stettler, D. Shah
Hôpitaux Universitaires de Genève (Genève, CH)
Introduction: Right ventricular (RV) septal pacing has been
demonstrated to preserve left systolic function, but attaining a true
septal position may be difficult, as the lead may be inadvertently
placed on the anterior free wall.
Methods: In consecutive patients (pts) undergoing pacemaker
implantation, we assessed the capability to obtain a true septal
RV lead position using a stylet with a classic 45° curve (2-D
stylet), compared to a stylet with an additional posterior 90° curve
(3D-stylet). Both curves were obtained by manually shaping a
standard straight stylet using syringe barrels. A left anterior
oblique (LAO) fluroscopic view was used in all cases during lead
positioning. After implantation, blinded evaluation of RV lead
position was performed by transthoracic echocardiography.
Results: A total of 52 consecutive pts were implanted (39 males,
age 79 ± 7 years): 24 with a 2D-stylet (of whom 2 were excluded
due to insufficient echocardiogram quality) and 28 with a 3Dstylet. A true septal position was obtained in 10/22 pts (45%)
in the 2D-stylet group vs 24/28 pts (86%) in the 3D-stylet group
(p = 0.005). The malpositionned leads were placed either on the
anterior free wall or in the anteroseptal groove in both groups.
There were no significant differences in the two groups regarding
electrical parameters at implantation and at follow-up.
Conclusions: The standard 2-D stylet resulted in a true septal
lead position in less than half the patients, despite use of LAO
views. A 3D-stylet allows more successful targeting of the
interventricular septum.

Value of holter monitoring in octogenarians
with syncope
M. Kühne, B. Schaer, C. Sticherling, S. Osswald
Universitätsspital Basel (Basel, CH)
Background: The value of Holter monitoring to assess patients
with syncope is low and prolonged monitoring strategies are used
more often. The purpose of this analysis was to determine the
diagnostic yield of 24-hour Holter monitoring in very elderly
patients (>80 years) with syncope and to compare it to a younger
control group.
Methods: All Holter studies performed for the evaluation of
syncope at a tertiary care center over a period of ten years were
reviewed. The diagnostic yield of the exam was evaluated in
patients >80 years. A study was considered diagnostic if the
arrhythmia was found to explain syncope (AV block (at least
second-degree Mobitz type II), sinus pauses >3 seconds, atrial
fibrillation with severe bradycardia or tachycardia >175 beats per
minute) and if there was a correlation of symptoms and the
arrhythmia.
Results: Of a total of 990 Holter studies performed for syncope,
475 were performed in patients above age 80 (median age 84,
65% female, LVEF 0.56 ± 0.1). Of 475 studies 53 (11.2%) were
considered to explain syncope as defined above. The detected
arrhythmias were AV block (n = 13), sinus node dysfunction
(n = 13), binodal disease (n = 2), atrial fibrillation with slow
response (n = 21), ventricular tachycardia (n = 3) and
supraventricular tachycardia (n = 1). 40 patients (8.4%) received
a pacemaker and one patient received an ICD because of the
results of Holter monitoring. The yield of Holter monitoring was
significantly increased (all p <0.01) in the presence of heart
disease (17%), in male subjects (17%) and in patients above age
90 (20%). Heart disease (odds ratio (OR) 3.2; 95% CI 1.7–6.1),
male gender (OR 2.1; 95% CI 1.1–3.8), and age >90 (OR 2.4;
95% CI 1.2–5.1) remained independent predictors of a higher
diagnostic yield of Holter monitoring in a multivariate analysis
(all p <0.01). The overall diagnostic yield of Holter monitoring was

First experience in ICD and CRT-ICD home monitoring
systems
P. Ammann, R. Widmer, K. Choka, U. Bucher, M.T. Maeder,
F. Rohner, H. Rickli
Kantonsspital St. Gallen (St. Gallen, CH)
Introduction: Home monitoring (HM) for implantable cardioverter
defibrillator – (ICD) and cardiac resynchronization devices (CRT)
has been introduced in Switzerland only recently. Data on the
clinical impact of home monitoring are sparse. The aim of this
study was to assess the number of events and the clinical
consequences of daily HM control on the top of 6-monthly device
checks during the first year of HM introduction in our hospital.
Results: Since beginning of 2009 thirty-nine patients (pts) (6
females) with Biotronik or Medtronic ICDs (n = 18; 46%) and
Medtronic ICD-CRTs (n = 21; 54%) were enrolled. Twenty (64%)
pts had coronary artery disease, and 14 (36%) pts had nonischaemic cardiomyopathy. In 30 % of patients the device was
implanted for secondary prevention. During a mean follow-up of
95 ± 47 days 41 alerts were registered. One case of new atrial
fibrillation, one case of ventricular fibrillation, 28 heart failure
alerts (Optivol©), 18 non-sustained ventricular tachycardia in
5 pts, one failure of biventricular pacing, and 2 cases of rising
electrode threshold. After first data check by ICD technicians,
these alerts needed 24 supervisions by a cardiologist and
resulted in a total of 49 phone calls between pts and ICD
technicians. In addition, 7 pts (18%) were called to the hospital
due to the alerts: 1 visit for right ventricular (RV) electrode
replacement, 1 for optimisation of LV capture, 2 pts were seen for
optimisation of medical therapy, 1 visit for device programming
optimisation, and 2 pts brought back their home monitoring
system due to personal reasons. There was no hospitalisation for
cardiac reasons during follow-up except for RV electrode
exchange.

appropriate ICD interventions. In 42 patients (36%), the first
recorded arrhythmia was >220bpm and thus treated with shock.
Inappropriate therapy was delivered in 43 patients (8.0%). In the
KM curves, using the different cut-off levels, always more
occurred ICD-therapies in the patients with poorer LVEF, but the
difference was significant only with a cut-off value of </>20%.
Only two of the 12 parameters tested in the multivariate analysis
were predictors of any appropriate ICD therapy [age: OR 1.047
(1.015–1.079) per year, p = 0.005 and QRS width: OR 1.014 per
ms (1.004–1.024), p = 0.005].
Conclusions: In this real-world setting, the rate of ICD
interventions is remarkably low (22% over 30 months). Using
different cut-off levels of ejection fraction to determine the
incidence of ICD therapies, thus guiding ICD implantation, is not
helpful.
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Conclusion: HM is a new and useful tool for optimizing medical
care in ICD and ICD-CRT pts. However, HM is time consuming for
technicians and doctors. Great efforts are needed to optimise
implementation of HM into daily clinical practice. The need for
professional external alert centers should be discussed critically.
P204

Clinical characteristics of ICD patients without
appropriate therapies at the time of first ICD battery
replacement
N. Krasniqi, D. Hasanaj, M. Frank, C. Hagne, F. Duru
Universitätsspital (Zürich, CH)
Background: Implantable cardioverter-defibrillator (ICD) has
emerged as standard therapy for patients who are at high risk for
sudden death. However, some patients with an implanted ICD do
not require therapy delivery during the battery lifetime of their
devices. The objective of this study was to assess the clinical
characteristics of patients who had no appropriate therapy at the
time of first device replacement.
Methods and results: The clinical data on 100 consecutive ICD
patients with both ischemic and nonischemic cardiomyopathy
who underwent device replacement after battery depletion were
analyzed. All of these patients were considered to be at high risk
for sudden death based on the published guidelines for ICD
implantation. In this cohort of patients, appropriate therapies were
delivered in 45 patients (45%). In the remaining group of patients
who did not need their device till battery depletion (55%), the
significant predictors for lack of appropriate therapy were NYHA
functional class I-II (53 patients; 96%), left ventricular ejection
fraction (LVEF) ≥35% (42 patients; 76%) and the presence of a
normal renal function (glomerular filtration rate >50%) (52
patients, 96%). In addition, patients on amiodarone were less
likely to have appropriate therapy delivery (20 of 22 patients;
90%) till device replacement.
Conclusion: The clinical predictors for lack of appropriate ICD
therapy at the time of device replacement due to battery depletion
are NYHA functional class I-II, LVEF ≥35% and a normal renal
function. In addition, patients treated with amiodarone are less
likely to experience appropriate therapy delivery.
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Patient satisfaction and clinical outcome
following outpatient radiofrequency catheter ablation
of supraventricular tachycardia
T. Wolber, L. Haegeli, C. Brunckhorst, F. Duru
Universitätsspital (Zürich, CH)
Background: Catheter ablation is an effective and safe treatment
for various arrhythmic disorders. Patients are frequently admitted
for an overnight stay after the ablation procedure to monitor for
possible post-procedural complications or recurrence of the
arrhythmia. The aim of this study was to assess patient
satisfaction in patients with supraventricular tachycardia following
catheter ablation on an outpatient basis.
Methods: 243 consecutive patients (129 male, 53%; mean
age 49 ± 17 years) underwent electrophysiology study and
radiofrequency catheter ablation either on an outpatient basis or
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an hospitalization which included at least an overnight hospital
stay (inpatient) at a university hospital. All patients were asked
to complete a specially-designed questionnaire that addressed
patient satisfaction as well as the clinical outcome after ablation
at 6 months.
Results: The ablation procedure was performed on an outpatient
basis in 119 patients (49%). The long-term procedural success
rate was 99%. The overall patient satisfaction with the ablation
procedure and with the clinical outcome at 6 months was 90%.
There were no significant differences between outpatient and
inpatient groups with respect to ablation results and patient
satisfaction. Patients in the outpatient group returned to work after
2.8 ± 1.9 days as compared to 3.9 ± 2.2 days in the in-hospital
group (p = 0.001).
Conclusion: Overall patient satisfaction and self-reported clinical
outcome are comparable for outpatient and inpatient catheter
ablations. Patients undergoing outpatient procedures may return
to work earlier. Therefore, outpatient ablation procedures may be
considered for selected patients without significant comorbidities.
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Altered left ventricular contraction pattern during right
ventricular pacing: assessment using real-time threedimensional echocardiography
T. Wolber, L. Haegeli, C. Brunckhorst, F. Duru
Universitätsspital (Zürich, CH)
Background: Chronic right ventricular apical (RVA) pacing has
been associated with increased risk of heart failure and adverse
outcome. The acute effects of RVA pacing on three-dimensional
ventricular function and mechanical dyssynchrony are not wellknown. We performed a three-dimensional (3D) echocardiographic study to assess global and regional left ventricular
function during RVA pacing.
Methods: 26 patients with implanted cardiac devices and normal
intrinsic atrioventricular conduction were included in the study.
Three-dimensional echocardiography was performed during
intrinsic sinus rhythm and during RVA pacing. Quantification of
global and regional left ventricular function was performed offline
by time-volume analysis of 16 myocardial segments. Time to
reach minimum regional volume was calculated for each segment
as a percentage of the cardiac cycle. The systolic dyssynchrony
index (SDI) was defined as the standard deviation (SD) of these
time periods. Longitudinal function was assessed by time-volume
analysis of apical, mid-ventricular and basal segments.
Results: During RVA pacing, a reversed apical-to-basal
longitudinal contraction sequence was observed in 58% of all
patients. RVA pacing was associated with increased LV
dyssynchrony (SDI increase from 4.4 ± 2.2% to 6.3 ± 2.4%,
P = 0.001) and reduced left ventricular ejection fraction
(decrease from 53 ± 13% to 47 ± 14%, P = 0.05).
Conclusion: RT3DE assessment of left ventricular function
provides evidence that pacing from the RVA results in acute
alterations in LV contraction sequence and increased LV
dyssynchrony. Further studies are warranted to assess the
potential of RT3DE to identify patients who might be at increased
risk of pacing-induced heart failure or who might benefit from
alternate-site or multisite pacing.
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Novel electrical impedance technology for detecting
absent neointimal coverage of a stent
N. Kucher1, M. Held2, P. Schwaller2, R. Vogel1
1Inselspital (Bern, CH); 2Berner Fachhochschule (Bern, CH)
Background: Absent neointimal coverage (NC) of stents is an
important predictor of late stent thrombosis (LST). Current
imaging techniques including intravascular ultrasound or optical
coherence tomography have limitations for detecting thin
endothelial layers on drug-eluting stents that might prevent LST.
Methods: We designed and performed in-vitro and in-vivo tests
of a novel electric impedance technology system for detecting
absent NC on metal stents using an electrode-mounted, bipolar,
inflatable balloon catheter prototype (fig. 1). In each of 4 pigs, one
3.0x18 mm metal stent per coronary artery was implanted. Six
weeks after implantation, 11 formalin-fixed cuboid myocardial
blocks containing the coronary stent segment were obtained for
impedance measurements.
Results: In-vitro measurements of the impedance-frequency
relationship in various bare-metal (Prokinetic, Koan) and drugeluting stents (Promus, Taxus) showed distinct amplitude and
phase patterns (fig. 2) that were clearly different to the frequency
response of human or porcine coronary arteries. While stent
behaved like metallic conductors with very low resistance and
little phase shift, tissue resistance is by several orders of
magnitude higher with strong tissue-related phase shift (high pass
conductive behavior). Porcine tests (direct current) revealed low
impedance values (16 ± 4 Ohm) from stents without NC as
compared to high values (5910 ± 1583 Ohm) from stents with
NC (p <0.001).
Conclusions: Electric impedance measurements by an inflatable
balloon catheter may accurately detect absent neointimal stent
coverage. Funded by the Swiss Federal Department of Economic
Affairs (CTI-KTI 9849.1 PFLS-LS.) and by SIS, Switzerland.

Using paramedic pre-alert: a regional heart attack
centre can provide optimal PCI service to surrounding
areas
F. Cuculi, R. Kharbanda, B. Prendergast, R. Choudhury,
K. Channon, N. Alp, C. Forfar, A. Banning
Oxford Radcliffe Hospitals (Oxford, UK)
Introduction: The configuration of a national network to provide
primary percutaneous coronary intervention (PCI) has yet to be
formalized. There is considerable debate about the maximal
transfer times for patients sustaining acute myocardial infarction
(AMI) in areas distant from existing heart attack centres. One
alternative is development of local, smaller-volume AMI services.
However, by utilizing paramedic pre-alert, short door-to-balloon
times (DBT) in high-volume heart attack centres may be able to
provide competitive treatment times. In the initiation phase our
regional heart attack centre provided primary PCI for local
patients. During the period of study the service was extended to
two smaller adjacent hospitals. Paramedics were encouraged to
record an ECG and transfer the patient directly to the heart attack
centre bypassing the local A&E. We hypothesized that these
longer transfer times in our practice would be compensated for by
pre-assembling the cathetererization laboratory team resulting in
shorter DBT.
Methods: The distance between our Heart Attack Centre and the
place where patients had the 1st medical contact was calculated
in miles using post-codes. Three distance groups were created:
<5 miles (group A), 5–25 miles (group B) and >25 miles (group
C). DBT were compared between these groups.
Results: In the period January – October 2009 a total of 182
patients underwent treatment for primary PCI in our hospital. For
22 patients data were incomplete or they could not be retrieved.
160 patients were included in the final analysis: 31 in group A,
82 in group B and 47 in group C. Mean DBT for all patients was
45 minutes (±28 minutes). Mean DBT was 54 (±24) for group A,
41 (±25) minutes group B and 37 (±21) minutes for group C. The
differences were significant for the comparison of group A with
group B (p = 0.016) and for the comparison of group A with group
C (p = 0.002). There was no difference between group B and C
(p = 0.38).
Conclusions: DBT is inversely related to Heart Attack Centre
Distance. The main explanation for this is that during transfer the
primary PCI team can be activated and prepared. Shorter DBT in
patients living further from the Heart Attack Centers can
compensate for longer transfer times. Development of local, lowvolume primary PCI centers cannot be justified based on transfer
times alone.
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Coronary circulatory dysfunction is associated with
diastolic dysfunction in individuals at cardiovascular
risk
A. Quercioli, G. Vincenti, R. Nkoulou, S. Dewarrat,
Y. Seimbille, O. Ratib, F. Mach, T. Schindler
Hôpitaux Universitaires de Genève (Genève, CH)
Aim: We aimed to evaluate the relationship between coronary
circulatory (dys)function and diastolic function in individuals with
cardiovascular risk factors but normal left-ventricular function and
without hemodynamically obstructive CAD.
Methods: Myocardial blood flow (MBF) at rest and during
pharmacologically- induced hyperaemia was measured with N-13
ammonia PET in 31 individuals with traditional cardiovascular risk
factors (“at RISK”) and in 20 healthy controls (CON). In addition,
gated-PET at rest determined globally systolic and diastolic
function.
Results: Stress-rest PET perfusion imaging was normal in all
study participants, ruling widely out flow-limiting obstructive CAD.
MBF at rest did not differ significantly between CON and at RISK
(0.78 ± 0.19 vs 0.99 ± 0.21 ml/g/min). When compared with CON,
the hyperemic MBF and the MFR were significantly reduced in at
RISK (2.16 ± 0.62 vs 1.67 ± 0.41 ml/g/min and 2.89 ± 0.92 vs 1.75
± 0.54, p <0.007, respectively). Global LVEF was similar between
both groups (60.7% vs 61.0 %), while time-to- peak filling rate
(TTPF), as index of diastolic function, was significantly increased
in at RISK as compared to CON (192.5 ± 53.2 vs 154.8 ± 16.2
msec, p <0.001). Finally, hyperemic MBFs and MFR correlated
significantly and inversely with TTPF, respectively (r = –0.42 and
r = –0.44; p <0.003), suggesting some direct adverse effects of
coronary circulatory dysfunction on LV relaxation.
Conclusions: In individuals with cardiovascular risk factors,
coronary circulatory dysfunction may be associated with diastolic
abnormalities, suggesting a dysfunction of the coronary
circulation to mediate adverse effects on the relaxation of the
left-ventricle that deserves further studies.

Type 2 diabetes significantly modulates the impact
of low left ventricular ejection fraction on the risk
of cardiovascular events
C.H. Saely1, P. Rein2, A. Vonbank1, T. Gansch1, S. Greber1,
C. Boehnel1, V. Jankovic1, H. Drexel1
1Vorarlberg Institute for Vascular Investigation and Treatment
(Feldkirch, A); (2)Private Universität im Fürstentum Liechtenstein
(Triesen, FL)
Introduction: We aimed at prospectively investigating the
impact of the left ventricular ejection fraction (LVEF) and of
angiographically verified coronary artery disease (CAD) on the
risk of cardiovascular events in patients with type 2 diabetes
(T2DM) and in non-diabetic subjects.
Methods: Cardiovascular events were recorded over 8 years in
629 consecutive patients undergoing coronary angiography for
the evaluation of established or suspected stable CAD. At the
baseline angiography, significant CAD was diagnosed in the
presence of significant coronary stenoses with lumen narrowing
≥50%, and the baseline LVEF was determined invasively by
ventriculography.
Results: The baseline prevalence of significant CAD was higher
(68.6% vs. 55.5%; p = 0.006) in patients with T2DM (n = 137)
than in non-diabetic subjects (n = 492); the baseline LVEF was
similar in these two patient subgroups (65 ± 15% vs. 67±15%;
p = 0.253). Prospectively, significant CAD (HR = 2.07 [1.50–2.88];
p <0.001) and the LVEF (standardised HR = 0.79 [0.71–0.88];
p <0.001) after multivariable adjustment both proved significantly
predictive of cardiovascular events in a mutually independent
manner. The incidence of vascular events was significantly higher
in patients with T2DM than in non-diabetic subjects (43.8% vs.
30.1%; p = 0.003). In analyses with respect to the diabetes status,
the LVEF strongly and significantly predicted cardiovascular
events in non-diabetic subjects (HR = 0.72 [0.62–0.82]; p <0.001)
but not in patients with T2DM (1.00 [0.75–1.22]; p = 0.711).
An interaction term LVEF*T2DM was significant (p = 0.047),
indicating that the cardiovascular risk conferred by a low LVEF
was significantly higher in non-diabetic subjects than in patients
with T2DM. The presence of significant CAD proved significantly
and independently predictive of vascular events both in nondiabetic subjects and in patients with T2DM (HRs 1.84 [1.26–
2.67]; p = 0.001 and 2.45 [1.18-5.06]; p = 0.016, respectively).
Conclusions: From the results of this 8-year prospective cohort
study we conclude that T2DM significantly modulates the
cardiovascular risk conferred by a low LVEF.
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Patient radiation dose in closure of interatrial
septal defects
P. Wagdi, M. Ritter, F. Salzer
HerzZentrum (Zürich, CH)
Objective: To determine fluoroscopy time (FT) and radiation
dose (RD) applied in percutaneous closure of interatrial septal
communications (IAC).
Background: Percutaneous closure of IAC, namely patent
foramen ovale (PFO) and atrial septal defect (ASD) is
increasingly performed. In this often young population in full
reproductive age, radiation dosage should be an eminent issue,
yet consistent data on applied radiation dose have not been
available up to date.
Methods: A single centre observational cohort study in 65
consecutive patients undergoing closure of an IAC. Excluded
were 6 patients in whom the procedure was combined with
coronary angiography and/or PCI. The remaining 59 patients
(30 female) underwent PFO- (52 patients) or ASD-closure
(7 patients). RD and FT are recorded by default and were
determined to be main outcome measures. Procedural
echocardiography was transoesophageal in 52, intracardiac in

4 and none at all in 3 patients. The devices used were 23
Amplatzer® (A), 19 Figulla® (F), 10 Solysafe® (S) and 7 Premere®
(P). Secondary outcome measures were determined to be major
adverse events (MACE).
Results: FT averaged 5.6 (± 3.3, 1.4–16.1) minutes, whereas
RD measured as dose area product averaged 283.7 (± 253.9;
11.6–1103.4) dGray x cm2. The latter is equivalent to an average
effective dose of 5.1 milliSievert (0.24–22 mSv). RD (and FT)
was not affected by device type when using the Bonferoni-Dunn
Test for a significance level of 5%, for which the p value between
all 6 matches should have been <0.008 respectively.
Conclusion: Whereas closure of IAC can be associated with
a low radiation exposure of 0.24 mSv, sometimes appreciably
higher doses are applied, mandating more careful consideration
of radiation safety issues in this patient population, especially
women younger than 45 years. Besides trying to reduce FT, we
find reducing cine frame rate from standard 15 to 3.75
frames/second helpful. In young patients with good TEE quality,
it is worth while trying to reduce FT to a minimum and completely
avoid cine.
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Diagnostic value of echocardiographic indirect
signs of pulmonary hypertension
D. Zaugg Longchamp, N. Aebischer
Centre Hospitalier Universitaire Vaudois (Lausanne, CH)
Background and aim: pulmonary arterial systolic pressure
(PAPs) determined from tricuspid regurgitation (TR) velocity, is an
important step for the diagnosis of pulmonary hypertension (PH).
However, unless careful search for the highest TR velocity is
performed, it is not unusual to underestimate PAPs, leading to
delay PH diagnosis. This study was conducted to assess the
diagnostic value of echocardiographic indirect signs of PH.
Methods: 20 patients with PAPs ≥50 mm Hg followed in our
PH outpatient clinic (PH group) and 20 outpatients with PAPs
≤30 mm Hg (K group) were included prospectively in the study.
In 13/20 patients of the PH group, right heart catheterization was
performed and PH was confirmed. PAPs value was estimated
from careful Doppler examination of TR signal. Mean age for the
PH group was 64,1 ± 14,6 years. The K group patients, mean age
48,9 ± 19,5 years, had normal bi-ventricular systolic function and
absence of valvular disease. The following parameters were
assessed: PAPs estimated from TR velocity and right atrium (RA)
pressure; RA volume; Iso-Volumic Relaxation Time (IVRT) from
tissue Doppler signal of basal RV segment and IVRTc corrected
for heart rate. The presence of a ratio of RV/LV diastolic diameter
in apical 4 chamber view >1, a systolic eccentricity index (EI)
>1 (= ratio of long to transverse systolic diameter of the LV in
short axis view), the presence of an inferior vena cava diameter
(IVC) >2.2 cm and a pulmonary artery mid systolic flow reduction
(PA notch) were noted.
Results: cf. graphique. PA notch was present in all PH patients
and none of the K patients, leading to a positive and negative
predictive value of 1. EI >1, RV/LV >1 and ICV >2.2 cm had each
a specificity of 1 with a sensitivity for PH of 0.65, 0.7 and 0.6
respectively.
Conclusion: indirect echocardiographic signs of PH as defined
in the present study, showed a high diagnostic value, particularly
PA notch and prolonged IVRT. Those parameters, when present
should support the decision to a right heart catheterization in PH
suspected patients when TR signal is poor or not optainable.
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Asymptomatic rejection diagnosed by surveillance
endomyocardial biopsy in paediatric heart transplant
recipients: do we need to treat?
C. Tissot, B.A. Pietra, D.D. Ivy, D.N. Campbell, M.B. Mitchell,
B.A. Diamond, S.D. Miyamoto
The Children’s Hospital (Denver, USA)
Introduction: Endomyocardial biopsy (EMB) is used to screen for
acute cellular rejection in heart transplant recipients. Non-specific
inflammation, Quilty lesions and variability in pathologist
interpretation can contribute to false positive results. The aim
of this study is to describe the outcome of untreated EMB
diagnosed rejection in pediatric heart recipients.
Methods: All pediatric recipients at our institution with an EMB
graded ≥2R (≥3A) were retrospectively reviewed. EMB were
classified as: (MR) moderate rejection (2R or 3A) and (SR)
severe rejection (3R or 3B and 4). Patients were separated into:
(T) treated for acute rejection and (NT) not treated.
Results: A total of 166 EMB were graded ≥2R in 105 of 315
pediatric recipients, of those 73 (44%) were NT (62 MR and 11
SR). Time from transplantation was shorter (med 0.3 yr for SR vs
2.1yr for MR, p <0.01) and age at transplantation older (med 10.8
yr for SR vs 5.9 yr for MR, p = 0.01) for patients with SR. The
filling pressures were significantly higher (RAP 9 ± 5 for T vs 5 ± 4
mm Hg for NT, p <0.01; PCWP 11 ± 5 for T vs 8 ± 5 mm Hg for
NT, p <0.01; mean PAP 22 ± 5 for T vs 18 ± 6 mm Hg for NT, p
<0.01) and the cardiac index significantly lower (CI 3.4 ± 1.5 for
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T vs 4.4 ± 1.6 L/min/m2 for NT, p <0.01) for the T group. The
number of asymptomatic patients was higher in the NT group
(65/73 = 89% for NT vs 38/93 = 41% for T, p <0.01). The number
of SR (11/73 = 15% for NT vs 24/93 = 26% for T, p = ns) and the
proportion of follow-up EMB ≥2R (10/51 = 20% for NT vs 17/75 =
23% for T, p = ns) was not different between T and NT patients,
but the number of subsequent rejections was higher for the T
group (3.5 ± 3 for T vs 2 ± 3 for NT, p <0.01). Death in the
following year was not different between NT and T patients
(3/60 = 5% for NT vs 8/60 = 13% for T, p = ns).
Conclusion: EMB diagnosed rejection ±2R in certain pediatric
recipients may resolve without treatment. In addition to EMB
findings, the clinical and hemodynamic status of a patient should
be considered when deciding to initiate rejection therapy.
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Influence of tissue edema and necrosis on transient
left ventricular dyssynchrony in acute myocardial
infarction – a CMR study
R. Manka1, A. Rutz1, S. Kozerke1, P. Boesiger1, J. Schwitter2
1Eidgenössische Technische Hochschule (Zürich, CH); 2Centre
Hospitalier Universitaire Vaudois (Lausanne, CH)
Introduction: In acute myocardial infarction (AMI), both tissue
necrosis and edema are expected to influence the development
of intraventricular dyssynchrony. However, their contribution to
transient dyssynchrony is not known. Cardiac magnetic
resonance (CMR) can detect necrosis and edema with high
spatial resolution and quantifies dyssynchrony by tagging
techniques.
Methods: Patients with a first AMI underwent recanalization of
the infarct-related artery by a percutaneous approach (PCI) within
24 h of onset of chest pain. Within 5-7 days after the event and
at 4 months, a CMR study was performed. The CMR protocol
included the evaluation of intraventricular dyssynchrony by
applying a novel 3D-tagging sequence to the left ventricle (LV)
yielding the CURE index (circumferential uniformity ratio estimate;
1 = complete synchrony). Necrosis was quantified as percentage
of LV mass using a conventional contrast-enhanced lateenhancement technique. Edema was measured as high-signal
area (signal 2 SD above remote tissue) on T2-weighted short-axis
images expressed as percentage of circumference. Tissue edema
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Conclusion: CT is highly accurate for the differentiation between
BAV and TAV. For BAV without raphe, diastolic reconstructions are
sufficient, whereas in BAV with raphe, additional reconstructions
in systole are required.
P216

is known to correlate closely with the area-at-risk. Therefore,
salvaged myocardium was calculated as area-at-risk minus
necrosis (expressed as percentage of area-at-risk).
Results: After successfull PCI (n = 19, 2 female, mean age:
56 ± 11 y), peak troponin T was 23 ± 38 μg/l and on CMR the
LV ejection fraction was 41 ± 8%. Scar mass was 29 ± 10% and
CURE was 0.91 ± 0.05. Edema was measured as 56 ± 14%.
The extent of edema significantly correlated with dyssynchrony
(fig. 1a, CURE = 1.02–0.0019 edema %LV, r2 = –0.22, p = 0.025),
while necrosis mass did not (fig. 1 b: CURE = 0.93–0.0006 scar
%LV, r2 = –0.04, p = 0.63). PCI resulted in salvaged myocardium
of 44 ± 30%. LV dyssynchrony decreased at 4 months from
0.91 ± 0.05 to 0.94 ± 0.03 (p <0.003, paired t-test). At 4 months,
edema was absent and scar %LV slightly shrunk to 22.5 ± 9.4%
(p <0.002 vs baseline). At 4 months, scar %LV showed a
borderline correlation with dyssynchrony, i.e. CURE (p = 0.07).
Conclusions: In the acute phase of infarction, LV dyssynchrony
is closely related to the extent of edema, while necrosis is a poor
predictor of acute LV dyssynchrony. The lack of correlation for
necrosis might be related to the high portion of salvaged
myocardium after PCI in this patient population.
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Cardiac computed tomography for the differentiation
between bicuspid and tricuspid aortic valves:
comparison with echocardiography and surgery
P. Trigo Trindade, S. Leschka, G. Feuchtner, L. Desbiolles,
A. Plass, S. Baumueller, H. Alkhadi
Universitätsspital Zürich (Zürich, CH)
Purpose: To evaluate the diagnostic performance of cardiac
computed tomography (CT) for the differentiation between
bicuspid (BAV) and tricuspid aortic valves (TAV) in comparison
with echocardiography and surgery.
Methods: Forty-seven patients with BAV and 47 with TAV
underwent transthoracic echocardiography (TTE) and
retrospectively electrocardiography-gated dual-source CT. Two
independent, blinded observers assessed on CT the image
quality of the aortic valve during diastole and systole using a 4point score, determined the cardiac phase allowing the
differentiation of valve type, distinguished between TAV and BAV,
and assessed for the presence or absence of a raphe. Cardiac
surgery was performed in 34 of the 47 patients (72%) with BAV.
Diagnostic performance of CT was determined using TTE and
surgery, when available, as reference standard.
Results: According to TTE and surgery, 7/47 (15%) of the BAV
had no raphe, whereas 40/47 (85%) had a raphe. CT image
quality was diagnostic in all 94 patients in both diastole and
systole. In patients with BAV and no raphe, differentiation
between TAV and BAV could be performed in 100% (7/7) in
diastole. In patients with BAV and raphe, differentiation was
possible in 5% (2/40) in systole alone and in 95% (38/40) when
combining diastolic and systolic reconstructions. In three BAV
with raphe according to TTE, the valve was misclassified with CT
as TAV. The overall sensitivity, specificity, positive and negative
predictive value of CT for the diagnosis of BAV were 94% (95%CI:
82–99%), 100% (95%CI: 92–100%), 100% (95%CI: 92–100%),
and 94% (95%CI: 83–99%).

Management and outcome of Ebstein’s anomaly
in children
A. Oxenius1, E.R. Valsangiacomo Buechel1, R. Prêtre1,
U. Bauersfeld1, O. Kretschmar1, B. Seifert2, C.H. Attenhofer Jost3
1Kinderspital Zürich (Zürich, CH); 2Universität Zürich (Zürich, CH);
3HerzGefässZentrum Zürich (Zürich, CH)
Objectives: We studied symptoms, interventions and outcome
of all patients (pt) with Ebstein’s anomaly (EA) in our pediatric
centre.
Methods: Pt with EA between February 1979 and January 2009
were included. We excluded those who had EA diagnosed as a
fetus with subsequent intrauterine death. All records were
retrospectively reviewed. Primary outcomes included patient
survival and need for intervention, either heart surgery or catheter
intervention.
Results: 42 pt (22 males) were included. The median age at
diagnosis was 0.1 (range 0–19.5) years. In 8 pt (20%), the
diagnosis was known prenatally. The other pt presented with
cyanosis, murmur and/or dyspnea. Associated left ventricular
noncompaction was found in 5 pt (12%). Thirty-two pts (76%) with
EA underwent a surgical or catheter-guided intervention. 20 pt
(48%) required surgical intervention at a median age of 7 (range:
0–16.4) years consisting of tricuspid valve repair with closure of
the atrial septal defect (ASD) in 14 of these pt (70%). In addition
to echocardiographic assessment, magnetic resonance imaging
for preoperative evaluation of the right ventricle was performed in
11 pt (55%). In 6 pt (14%), a one and a half chamber repair was
performed. One of them had tricuspid valve replacement with a
Contegra xenograft. One pt (2%) ended up in a Fontan procedure.
Because of atrial flutter, 2 pt had a cryoablation (MAZE
procedure) intraoperatively.3 pt had an interventional ASD closure
by catheter with Amplatzer septal occluder because of right
ventricular volume overload in 2 pt and mild cyanosis with
dyspnea in another one. In 11 pt (26%), Wolff Parkinson White
Syndrome (WPW) was present; in 9 of them a radiofrequency
ablation at a median age of 10.6 (range 6.1 to 16.4) years was
performed with a success rate of 82%. Average follow up was
10.4 ± 7.5 years. One neonate died postoperatively resulting in a
perioperative mortality of 4%. 3 pt died as neonates without the
option for surgical repair and 1 pt died at the age of 3.4 years due
to atrial flutter with cerebrovascular stroke, right ventricular failure
and uncontrollable hypoxemia. One pt died 6 months after surgery
due to cardiac failure.
Conclusion: Even though children with EA often require an
intervention (76%), their outcome is good, with low mortality.
Symptomatic newborns requiring an intervention have higher risk
for poor outcome.
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Correlation of left atrial size and left atrial
contractility with Doppler echocardiographic
parameters of diastolic function and invasively
measured left ventricular filling pressures in 99 patients
M. Pfyffer1, B. Naegeli2, A. Faeh-Gunz2, H.P. Brunner-La Rocca2,
P. Levis2, F.W. Amann2, C.H. Attenhofer Jost2
1Klinik Im Park (Zürich, CH); 2HerzGefässZentrum Zürich (Zürich,
CH)
Background: Left atrial (LA) function is an important determinant
of ventricular filling. Therefore, LA contractility presumably has a
major impact on diastolic function parameters. Little is known
about the exact impact of atrial contractility on parameters of
diastolic function.
Methods: Prospectively, in 99 patients undergoing left heart
catheterization 2D und Doppler echocardiography was performed
within 6 hours of left heart catheterization and determination
of BNP levels. Patients with moderate or severe valvular heart
disease were excluded. The usual categories of diastolic
dysfunction were made by echocardiography. As a parameter of
active atrial contractility, LA ejection fraction after the P wave was
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measured; also total left atrial ejection fraction including passive
emptying was calculated. During left heart catheterization, left
ventricular end-diastolic pressure was measured post-A-wave
during quiet respiration, the average of 3–5 cycles was taken.
Results: There were 99 pt, 63 males, 60 ± 16 years undergoing
both examinations. Left ventricular ejection fraction was 58 ±
10%. The correlation between echocardiographic parameters and
patterns of diastolic dysfunction are shown below in the Table.
BSA = body surface area. IVRT = isovolumic relaxation time.
TDI = tissue Doppler imaging of the lateral left atrial wall.
Conclusion: Best correlation with diastolic filling pattern was
achieved with left atrial ejection fraction, BNP and left atrial
volume indices. LVEDP could not discriminate well between the
different diastolic filling patterns. Presumably the explanation for
this lack of correlation between LVEDP and diastolic parameters
is that in patients with LA stunning and lack of atrial contractility,
a pseudonormal or restrictive filling pattern occurs which is not
associated with a high filling pressure. This caveat of diastolic
function assessment has to be taken into account.
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Isolated posterior mitral valve cleft: diagnosis
by real-time three-dimensional transoesophageal
echocardiography
H. Müller, M. Cikirikcioglu, R. Lerch
Hôpitaux Universitaires de Genève (Genève, CH)
A 59-year old patient presented with progressive shortness of
breath since three weeks. The ECG showed atrial fibrillation and
clinical examination revealed a systolic murmur suggesting mitral
regurgitation. Transthoracic echocardiography showed severe
eccentric mitral regurgitation and posterior mitral valve prolapse.
Transoesophageal echocardiography revealed prolapse of the
posterior mitral valve leaflet near the anterolateral commissure
with ruptured chordae generating severe eccentric mitral
regurgitation. Furthermore the transgastric short axis view of the
mitral valve suggested the existence of a cleft in the midportion of
the posterior leaflet. Real-time transoesophageal threedimensional echocardiography (3DE) confirmed prolapse with
ruptured chordae of the anterolateral scallop and a large cleft in
the midportion of the posterior leaflet. 3DE further revealed an
additional cleft in the posterior leaflet between the midportion and
the posteromedial scallop. In diastole the valve had a “four-leaflet”
appearance. Surgery confirmed the echocardiographic findings.
Mitral valve clefts are an uncommon aetiology of mitral
regurgitation and occur in general in the anterior mitral valve
leaflet as part of an association involving defects in the
atrioventricular septum with absence of a common AV junction,
referred as left sided AV valve cleft. Less frequently mitral clefts
are observed as an isolated abnormality of an otherwise normally
structured mitral valve, referred to as so called isolated Cleft Mitral
Valve. Clefts in the posterior leaflet are rarely reported and
especially multiples clefts are very uncommon. Echocardiographic
diagnosis can be difficult and clefts may be detected for the first
time during surgery for severe mitral regurgitation. In our patient
imaging with the real-time transoesophageal 3DE had a
complementary diagnostic value.

dyspnea, oliguria and refusal of eating and drinking. He was
referred for further investigation to our hospital with a newly
diagnosed mediastinal tumor causing compression of the right
atrium and the vena cava superior. At admission the respiratory
rate was 60 breaths per minute and the oxygen saturation 93%
while breathing ambient air. Jugular veins were dilated as a sign
of elevated jugular venous pressure, the boy had mild peripheral
edema especially at the upper part of his body. Chest radiography
revealed a mediastinal mass (fig. 1). The transthoracic
echocardiography showed an intrapericardial tumor of 6x7 cm
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Pericardial germ cell tumour – an unusual cause
for vena cava syndrome
B. Schaetzle, E.R. Valsangiacomo Buechel, O. Kretschmar
Kinderspital Zürich (Zürich, CH)
Background: Cardiac tumors are rare in children with an
estimated incidence of 0.03–0.4%. We present a case of
malignant intrapericardial germ cell tumor causing a vena cava
syndrome.
Case report: A 22-month old boy was presented at a tertiary
children’s hospital with a 4-week long history of progressive
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in the right atrium with deviation of the cardiac chambers and
great vessels to the left and compression of the vena cava
superior with an elevated Doppler flow velocity of 273 cm/s.
Furthermore, a mild pericardial effusion was found. Biventricular
function was normal. The cardiac MRI confirmed the
intrapericardial tumor (fig. 2). Initial therapy consisted of oxygen
supply, diuretics, and anticoagulation. The histopathology showed
a pericardial malignant germ cell tumor, and chemotherapy on the
MAKEI-2005 protocol (cis-platin, etoposid and ifosfamid) was
started. After 5 days of chemotherapy, echocardiography showed
a significant regression of the tumor mass and an improved right
atrial inflow from the vena cava superior. Two weeks later, the size
of the tumor further regressed and the flow in the vena cava
superior almost normalized.
Conclusion: Although a rare entity, an intracardiac or pericardial
tumor needs to be considered as possible cause for an inflow
obstruction of the vena cava. The presence of a pericardial mass,
a superior vena cava syndrome and a pericardial effusion are
almost diagnostic. Neoplastic embolism, or constitutional
symptoms, or arrythmia are other possible clinical presentations.
The intrapericardial germ cell tumor is a rare malignant neoplasm
with uncertain prognosis. Response rate to chemotherapy is 20%,
and five-year progression-free and overall survival rate 45%.
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Ischaemic stroke as a trigger and consequence
of Takotsubo cardiomyopathy
M. Di Valentino, A. Baghy, S. Ceruti, S. Györik,
A. Menafoglio, A. Gallino
Ospedale San Giovanni (Bellinzona, CH)
A 69 years old woman was admitted at our emergency
department for complete pain expressive aphasia, and severe
dyspnea. She had a history diabetes mellitus type II, arterial
hypertension, and vascular encephalopathy with a recent
ischemic cerebro-vascular event with residual persistent
disturbing right hemianopsy. She did not complain about acute
chest pain. On physical examination she showed a regular pulse
(80 bpm), and arterial blood pressure was 160/60 mm Hg; at
cardiac auscultation there were normal heart sounds and no
murmurs. Rest ECG showed sinus rhytm (85 bpm) with diffuse
negative T waves in the precordial and inferior leads (fig. 1).
Troponin I was elevated (0.22 μg/L; normal value <0.01 μg/L) and
serum creatinine kinase was within normal range. At presentation
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there was clear afasia. Otherwise the neurological examination
was completely normal. The diagnosis of acute stroke was made
and myocardial infarction was suspected. A cerebral MRI-scan
showed an acute left insular ischemic lesion (fig. 2) as well as
evidence of the previous left occipital ischemic stroke. At
transthoracic echocardiography (TTE) a low left ventricular
systolic ejection fraction (LVEF) (35%) was found associated with
apical akinesia without evidence of intra-cavitary left ventricular
thrombi. At Duplex Ultrasound of the carotid arteries there was
only moderate atheromatosis without significant stenosis.
Coronary angiography indicated absence of stenosis of the
epicardial vessels. Within three days the motoric aphasia
resolved completely and TTE showed a normalized LVEF and
disappearance of the apical akinesia. We postulate the tentative
diagnosis of an Ischemic insular stroke due to Takotsubo
cardiomyopathy following emotional stress of persistent
symptoms of a recent atherothrombotic cerebrovascular ischemia.
This case underlines the importance of immediate adequate
anticoagulation in order to prevent thromboembolic events.
P221

Rezidivierende Embolie aus der Aorta ascendens
M. Unseld1, K. Weber1, W. Frese2, M. Behrends2
1Herzzentrum Bodensee (Kreuzlingen, CH);
2Herzzentrum Bodensee (Konstanz, D)
Wir berichten von einem 65-Jährigen, der mit einem STHebungsinfarkt stationär aufgenommen wurde. Die AkutCoronarangiographie ergab einen Verschluss der rechten
Kranzarterie, wobei das Gefäss angiographisch nicht darzustellen
war. Die unmittelbar darauf durchgeführte transthorakale und
transösophageale Echokardiographie ergab den Befund einer
unklaren Formation auf Höhe des Abgangs der RCA aus der
Aorta, aufgrund dieses Bildes wurde der Verdachts auf eine
Dissektion der Aorta ascendens mit Einbeziehung des Ostiums
der RCA gestellt. Die notfallmässig durchgeführte ACVB-OP
konnte eine Dissektion ausschliessen, es zeigte sich ein
Verschluss der RCA ab Ostium durch eine thrombembolische
Formation, wobei trotz histologischer Aufarbeitung nicht geklärt
werden konnte, ob es sich, wie postoperativ differentialdiagnostisch diskutiert, um eine Vegetation der Aortenklappe
handelte oder der Ursprung in dem intraoperativ beschriebenen
aortalen Plaquebeet zu suchen war. Nach überstandener OP
konnte der Patient mir Aspirin 100 mg Tagesdosis zur
Thrombozytenaggregationshemmung nach Hause entlassen
werden. 2 Monate später kam es im Rahmen einer TIASymptomatik wieder zu einem stationären Aufenthalt, in dessen
Verlauf erneut ein flottierender Thrombus an fast der gleichen
Stelle in der Aorta ascendens im rechtskoronaren Sinus mittels
transösophagealer Echokardiographie nachgewiesen wurde. Im
weiteren Verlauf kam es zur Mesenterialembolie, notfallmässig
musste eine Teilresektion von Ileum und Colon durchgeführt
werden. Der weitere Verlauf im Anschluss an die Bauch-OP war
komplikationslos, die Entlassung konnte in zufriedenstellendem
Zustand des Patienten erfolgen. Zum Entlassungszeitpunkt wurde
eine Antikoagulation mit Marcumar auf Lebenszeit empfohlen.
Dieser Fall verdeutlicht die Problematik von Trombembolien der
Aorta mit den typischen Komplikationen mit Koronarembolie,
TIA-Symptomatik und, wie in unserem Fall, trotz effektiver
therapeutischer Heparinisierung, Mesenterialarterienverschluss
mit Darmischämie. Die Standard-Therapie mit ASS nach ACS
und ACVB-OP war in unserem Fall nicht ausreichend, eine
Antikoagulation mit Marcumar ist nun zwingend.
Schlussfolgerung: Ostiale Koronararterienverschlüsse können
embolisch bedingt sein und benötigen bei entsprechender
Konstellation mit Nachweis von thrombotischen Material der
vorgeschalteten Aorta als mögliche Verschlussursache aufgrund
potentieller embolischer Rezidive eine Antikoagulation mit
Marcumar.
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Massive pulmonary embolism associated with an
impending paradoxical embolism successfully treated
with a percutaneous catheter-based thrombectomy
C.I. Park, R. Bonvini, C. Parsai, A. Fassa, P. Merlani, M. Roffi
Hôpitaux Universitaires de Genève (Genève, CH)
Background: Impending paradoxical embolism (IPDE) is the
presence of an entrapped thrombus through the patent foramen
ovale (PFO). The clinical presentation may be a pulmonary
embolism (PE), a paradoxical embolism (PDE) or a combination
of both. We report a case of IPDE presenting with a massive
PE and an acute ischemic stroke successfully treated with a
percutaneous thrombectomy system.
Case report: A 72-year-old female known for pulmonary
nocardiosis was admitted because of generalized weakness and
low-grade fever. Two weeks after, she developed a rapid decline
of consciousness with hemodynamic collapse. A cerebral and
thoracic CT-scan confirmed a massive PE and an acute left
middle cerebral artery occlusion. The trans-thoracic
echocardiography confirmed a severely dilated and
dysfunctioning right ventricle (RV) and a floating thrombus was
seen in the right atrium (RA). Because of the important
hemorrhagic risk in central nervous system (i.e. multiple cerebral
cysts and acute ischemic stroke), thrombolytic treatment or
cardiac surgery were contraindicated. Due to rapid deterioration
of the hemodynamic status, a percutaneous pulmonary
thrombectomy was then attempted. The Angiojet Rheolytic
Thrombectomy (ART) was rapidly and successfully performed
at the pulmonary level (fig. 1), significantly improving the
hemodynamic condition of the patient. During the procedure, a
trans-oesophageal echocardiography was done and confirmed
the presence of a large serpentine thrombus in the RA floating
through the PFO into the left atrium (fig. 2). The clinical evolution
was good with a progressive improvement of hemodynamic, a
complete recovery of the RV function and a disappearance of the
IPDE. The patient was discharged with only mild neurological
sequels, and at 8 months, she was still doing well without relapse
on oral anticoagulation.
Conclusion: In patients presenting with massive PE, new
therapeutic approaches with percutaneous thrombectomy devices
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may be particularly useful when lytics and surgery are not
possible or are unavailable. The ART, usually performed to
remove thrombus from coronary and peripheral arteries, may be
used as an off-label indication also in the pulmonary circulation
with so far very interesting results reported in the literature. This
new technique seems relatively safe and effective and could be
attempt for patients with massive PE, especially in those with
thrombolytic contraindication.
P223

Atrial flutter and mass in the right atrium – is not always
myxoma
A. Burkamp, C. Balmer, E. Bergstraesser, R. Prêtre,
C. Kellenberger, W. Knirsch, E.R. Valsangiacomo Buechel
Kinderspital Zürich (Zürich, CH)
Background: Myxoma is the first differential diagnosis in
arrythmia combined with intracardial tumour in adults. We present
the case of an adolescent, in whom these symptoms were the
first manifestation for a mediastinal lymphoma.
Case report: A 15-year old boy presented to the family doctor
with tachycardia, which was treated with a beta-blocker. At
echocardiography a large intraatrial mass (fig. 1) was detected
and the patient was referred to our institution. At admission, ECG
showed an atrial flutter with 2:1 conduction and heart rate of 100
bpm. Echocardiograhpy demonstrated a large tumour mass of
6x5 cm in the right atrium with complete obstruction of the vena
cava superior (fig. 2) and impairment of tricuspid valve inflow.
There was collateral venous circulation with reverse flow into the
azygos vein. Arrhythmia was haemodynamically well tolerated
and the patient was in good clinical condition. Nevertheless
antiarrhythmic treatment with amiodarone was startet and
continued for 4 months, anticoagulation was initiated due to risk
for thromboembolic events. Tumour biopsy revealed a primary
mediastinal large B-cell-non-Hodgkin-lymphoma and parts of
fresh thrombotic material. Tumour staging depicted an additional
infiltration of the left testicle. Chemotherapy with Dexamethason,
Vincristin, Cytarabin, Etoposid, Methotrexat and Ifosfamid
(protocol B-NHL BFM 04) was initiated and tumour regression
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induced. Towards the end of the planned chemotherapy blocks
there was still some residual tumour mass visible. Subsequently
cardiosurgical resection of this mass was performed, which
consisted of incision of the vena cava superior and resection of
the atrial wall with secondary patch-closure. Due to preoperative
bradycardia with minimal heart rate of 40 bpm, potentially caused
by a sick sinus syndrome secondary to tumour infiltration, and
secondly, after extended surgical resection of the atrial wall, a
pacemaker implantation was planned and inserted in the same
procedure. This operation revealed no viable tumour. At last follow
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up, 6 months later, there was no evidence of tumour recurrence at
CT-scan.
Conclusion: Superior vena cave syndrome and arrhythmias can
be the first signs for an intracardiac lymphoma. Cardiac
involvement of lymphoma is found in 9–20%. In the past cardiac
involvement of these tumours might have been underestimated.
Modern imaging modalities may improve early detection of
cardiac tumour infiltration and crucially influence treatment
strategies.
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First human experience using Kips Bay Medical
eSVS™ mesh support in venous coronary artery
bypass grafting
D. Delay1, S. Bommeli1, L. Niclauss2, F. Stumpe1
1Hôpital du Valais (Sion, CH); 2Centre Hospitalier Universitaire
Vaudois (Lausanne, CH)
Objective: Saphenous veins grafts (SVG) were the first conduits
harvested for coronary artery bypass grafting (CABG) and are still
widely used today due to their availability and versatility. Their
long term permeability is however disappointing when compared
to mammary artery grafts. The Kips Bay Medical eSVS™ Mesh is
an extravascular prosthesis consisting of a kink-resistant knitted
nitinol mesh tube that is placed over the patient’s SVG during
CABG and is designed to provide radial support to the vein, give
a more uniform lumen and mitigate the development of intimal
hyperplasia and graft stenosis. After successful preclinical bench
and animal testing, the device is now the subject of a prospective,
randomized, multinational clinical trial which includes our center.
Methods: Between October 2008 and April 2009, 9 patients
(7 men) with a mean age of 67 ± 6 years were enrolled for CABG
on cardiopulmonary bypass with cardioplegia. All patients
received one venous graft on the right coronary artery (RCA) and
one venous graft on the circumflex (Cx) system. One of the grafts
was inserted in the mesh downsizing it half a millimeter, while the
other was left bare according to randomization. All patients were
treated with aspirin and a statin. Follow-up included medical visit
and lab tests at 1,6 and 9 months. A 9 months coronary
angiogram was performed to control bypass permeability.
Results: The mean number of grafts per patient was 3.1 ± 0.3.
Four patients received a meshed graft on the Cx system and 5 on
the RCA. Mean crossclamping and cardiopulmonary bypass
times were 67 ± 17 and 82 ± 18 minutes respectively. All patients
survived the operation. Complications included one perioperative
myocardial infarction and one superficial sternal wound infection.
Clinical follow-up was complete for all patients and did not show
any adverse event. So far 5 control angiograms have been
performed at 9.6 ± 0.4 months. The angiograms showed 4 (80%)
patent meshed grafts and only 2 (40%) patent bare vein grafts.

Conclusions: In our small experience, placement of the eSVS
mesh on the venous grafts was easily done and subsequent
anastomosis readily performed. No adverse events imputable to
the mesh were noted during follow-up. If the superiority of the
mesh seen in our serie is confirmed throughout the study, it could
give a real second breath to the use of SVG in CABG.
P225

A combined approach with the intention to achieve
false lumen thrombosis in patients undergoing surgery
for acute type A aortic dissections
M.-S. Stöhr, T. Aymard, E. Krähenbühl, D. Reineke,
M. Stalder, L. Englberger, A. Weber, A. Kadner, C. Huber,
J. Schmidli, T.P. Carrel, M. Czerny
Universität Bern (Bern, CH)
Objectives: Combined approaches for the treatment of the entire
aortic arch and the proximal descending aorta are gaining
increased popularity in order to prevent late aneurysm formation
in downstream aortic segments. In this study we evaluated the
efficacy of a non self-expanding bare-metal stent – the Djumbodis
system- with the intention to promote thrombosis of the false
lumen.
Methods: Between 2006 and 2008, the Djumbodis Dissection
System was implanted into the distal arch and the proximal
descending aorta in 16 patients (mean age 61). The primary
endpoint was thrombosis of the false lumen at the level of the
stent.
Results: Thrombosis of the false lumen was achieved in
2 patients whereas 14 patients had continuing antegrade
perfusion or partial thrombosis of the false lumen respectively.
Involvement of the supraaortic branches seemed to further
prevent effectiveness of the stent. Perioperative mortality was
18%. The median follow-up was 34 months. During follow-up, one
patient with partial thrombosis of the false lumen had to undergo
thoracoabdominal replacement due to rapid progression of
maximum aortic diameter.
Conclusion: The Djumbodis dissection system did not meet the
requested clinical need of false lumen thrombosis in the majority
of patients. The most limiting factor seems to be the non selfexpanding capability of the device.
P226

Cardiac troponin T as an early marker of major
complications following cardiac surgery
V. Göber, A. Hohl, B. Gahl, V. Eigenmann, T. Aymard,
S. Jakob, T.P. Carrel, H. Tevaearai
Inselspital (Bern, CH)
Background: Cardiac Troponin T (cTnT) is routinely measured
following cardiac surgery, however its clinical interpretation is
difficult and its prospective power remains unclear. Early postoperative cTnT elevation nevertheless reflects a temporary perioperative myocardial ischemia that may thus have post-operative
consequences. We hypothesized that cTnT values immediately
following a CABG or a valve operation could predict the risk of a
post-operative major complication.
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Methods: Data from 470 consecutive patients (365 isolated
CABG; 105 isolated valve operations; age 67.6 ± 10.3; male 82%;
logistic EuroSCORE 5.6 ± 7.7) were prospectively enrolled in our
institutional registry over a 12 months period. CTnT and CK-MB
were measured repetitively after surgery. Perioperative myocardial
infarction (definition according to Syntax study), cerebrovascular
event, dialysis dependent renal insufficiency and mortality were
considered as major complications.
Results: Above mentioned complications were seen in 32
patients (5.42% in the CABG group, 13.3% in the valve
replacement group). CTnT was elevated in nearly all patients
(0.51 ± 0.97 ng/ml). A logistic regression analysis showed cTnT
measured 8.2 ± 1.3 hours after surgery (OR: 2.6; CI: 1.4 – 4.2),
EuroSCORE (OR: 1.04; CI: 1.008–1.079) and type of operation
(OR: 2.5; CI 1.07–5.8) to significantly influence the post-operative
incidence of major complications.
Conclusions: cTnT values measured early after cardiac surgery
should be interpreted not only in terms of peri-operative MI but as
a predictive factor for post-operative major complications.
P227

Artificial cardiomyoplasty for asymmetric external
cardiac compression to improve heart function in
paediatric population: proof of a concept
P.T. Tozzi, A.M. Michalis
Centre Hospitalier Universitaire Vaudois (Lausanne, CH)
Background: External cardiac compression improves
hemodynamic performances of a weak heart as demonstrated in
clinical studies where cardiomyoplasty is the treatment of
congestive heart failure. Even if this therapy is not as effective as
VADs implantation, it has the privilege to avoid anticoagulation
that is the major source of VAD’s complications. However, the use
of latissimus dorsi to wrap the heart doesn’t allow differentiating
the compression between right and left ventricles. High
compression on right ventricle results in diastolic dysfunction.
Thanks to artificial muscle technology a bi-ventricular external
cardiac assist device providing an independent external
compression of both ventricles has been designed and tested
in a bench reproducing a 40 kg human’s heart.
Methods: The artificial muscle is made of 100micron Nitinol wires
connected to Teflon tiles to increase the mechanical work creating
a contractile fibre. The fibres are connected to carbon fibre
scaffold that follows the heart surface at the level of the
interventricular septum creating a device that wraps the heart.
The number of contractile fibre differs from left to right ventricle
to adapt the force to the ventricle needs. A control unit electrically
drives the fibres. This device has been tested using a dedicated
bench test. Volume ejected and pressure gradient has been
measured with afterload ranging from 25 to 50 mm Hg.
Results: Bench setting reproduces a 40 kg human’s heart:
preload range is 5–15 mm Hg; afterload range is 20–60 mm Hg;
telediastolic volume 50 ml for each ventricle. Maximal systolic
pressure generated by the left assist is 75 mm Hg and by the right
assist 50 mm Hg. Volume ejected with a heart rate of 80/minute is
440 ml/minute on the right side and 350 ml/minute on the left side
corresponding to an ejection fraction of 10% on the right side and
8% on the left side. The pressure-volume loop shows that the
ejected volume increases when afterload increases.
Conclusions: External cardiac compression using artificial
muscles enable up to 10% increase of the ejection fraction. The
unique design of this device allows an independent external
compression of both ventricles avoiding the limitation of traditional
cardyomioplasty. It should be possible to modulate the degree of
hemodynamic assistance according to the degree of right and/or
left cardiac failure. It could be helpful in weaning cardiopulmonary
bypass and/or for short-term cardio-circulatory support in
paediatric population.
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Acute intra-pericardial bleeding and tamponade
secondary to perforation of the aortic root by Biostar
PFO closure device
M. Cikirikcioglu, M. Roffi, S. Cherian, R. Lerch, M. Licker,
D. Kamentsidis, Y. Zorman, R. Bonvini, A. Kalangos
Hôpitaux Universitaires de Genève (Genève, CH)
Objectives: Percutaneous patent foramen ovale (PFO) closure is
considered a low risk intervention, although rare peri-procedural
and short-term complications have been recognized. Late
complications are mainly related to mechanical trauma and
perforation of cardiac structures by the extremities of the PFO
closure devices.
Methods: A 50-year old female was admitted to the hospital
following loss of consciousness requiring intubation, cardiogenic
shock and profound anaemia. Ten months earlier, she benefited
from a percutaneous closure of a PFO and atrial aneurysm with a
Biostar 33 mm device(NMT-Medical) following cryptogenic stroke.
Transthoracic and transesophageal echocardiography performed
in the emergency room demonstrated an organized
intrapericardial hematoma compressing all the cardiac cavities,
with no signs of aortic dissection or aneurysm. The patient
underwent an emergency operation.
Results: The heart was approached through a median
sternotomy, and the pericardial sac was opened. The
hemodynamic parameters normalized following drainage of a
large, organized, intra-pericardial haematoma. A source of active
bleeding was observed on the posterior wall of the aortic root
which was controlled by suture ligation. Following the institution
of cardiopulmonary bypass and antegrade cardioplegia, the inner
aspect of the aortic perforation was examined through an
aortotomy. The defect was closed using a pericardial patch.
Inspection of the posterior wall of the aortic root revealed that the
“leg” of the Biostar device was adherent to the roof of the left
atrium in an adjacent position to the aortic lesion. The device was
explanted and the PFO was closed using a pericardial patch. The
patient has a favourable recovery, except for a Broca’s aphasia
which improved over the following 10 days.
Conclusions: Although late complications related with PFO
closure devices are rare, the presentation may be dramatic and
high index of suspicion and quick intervention could be life saving.
To our knowledge, this if the first case of late tamponnade related
to the new-generation and partially bioresorbable Biostar device.
P229

Surgical treatment of complications associated
with use of angioseal vascular closure device
M. Cikirikcioglu, S. Cherian, N. Manzano, G. Gemayel,
N. Murith, A. Kalangos
Hôpitaux Universitaires de Genève (Genève, CH)
Objectives: Angioseal is a Vascular Closure Device (VCD)
that forms a mechanical seal by sandwiching the puncture site
between a bio-absorbable anchor in the lumen and a collagen
sponge on the adventitia. We report the surgical treatment of
complications associated with the use of Angioseal VCD.
Methods: Between January 2007 and December 2009, 4 patients
underwent emergency operation following angiographic
interventions which were completed using AngioSeal VCD. Case
1: A 56 year old female was hospitalized with leg pain following
coronary angiography. CT-angiography demonstrated
atherosclerotic changes of the ilio-femoral axis with occlusion of
the left common femoral artery. An emergency left femoral
embolectomy was undertaken. Case 2 and 3: Two males, aged 58
and 65 years, presented with progressively increasing masses at
the femoral artery puncture site following coronary angiography.
Doppler USG revealed femoral artery pseudoaneurysms. After
unsuccessful attempts to occlude them by external compression,
both patients underwent drainage and repair of their
pseudoaneurysms. Case 4: A 45 year old female was hospitalized
with Child C cirrhosis and thrombocytopenia. She developed a
femoral hematoma following femoral neck fracture, which was
successfully treated by embolization of the feeding artery,
accessed through a supra-inguinal puncture. She later developed
a retroperitoneal hematoma and hemorrhagic shock, for which
emergency explorative operation was performed.
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Results: Case 1: No thrombotic material was obtained, however,
a foreign body was extracted from the femoral arterial lumen,
which was identified as AngioSeal. Case 2 and 3: Instead of its
normal position means the anchor within the vascular lumen
and collagen foam on the adventitia, the AngioSeal was found
in the subcutaneous tissue, away from the puncture site.
Case 4: Hemorrhagic complications appeared to be secondary to
cirrhosis, thrombocytopenia, and also due to an over-dependence
on the efficacy of AngioSeal.
Conclusions: VCDs could provide good hemostasis following
percutaneous interventions and may permit early patient
mobilization. However, careful application of VCDs, and vigilant
observation for early complications such as ischemia, bleeding
and haematoma, are mandatory. The risk appears to be higher in
atherosclerosis and haemostatic disorders, in which case,
application of VCDs should be performed with additional care and
attention.
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Reactive oxygen species mediate functional
differences in human radial and internal thoracic
arteries from smokers
E. Müller-Schweinitzer1, S. Müller1, D. Reineke1, T. Kern1,
T.P. Carrel2, F.S. Eckstein1, M. Grapow1
1Universitätsspital Basel (Basel, CH); 2Inselspital (Basel, CH)
Objective: Smoking not only increases the risk of the developing
coronary heart disease but also increases morbidity and mortality
in patients with known coronary atherosclerosis, and after
coronary artery bypass grafting. Excessive generation of reactive
oxygen species (ROS) has been implicated as the final common
pathway for the development of endothelial dysfunction in various
cardiovascular risk factors. Aim of the present study was to
assess the influence of smoking on two different human arteries
routinely used as coronary artery bypass graft conduits.
Methods and results: Isometric tension was recorded on
discarded segments of human left internal thoracic (ITA) and
radial arteries (RA). Contractile responses to endothelin-1 (ET-1)
proved to be significantly stronger in arteries from smokers than
in those from non-smokers. By contrast, endothelium-dependent
relaxant responses to acetylcholine (ACh) were attenuated in RA
but enhanced in ITA rings from smokers. In additional
experiments DCDHF (5-(&6)-chloromethyl-2’-7’-dichlorodihydrofluorescein diacetate) was used to detect photochemically ROS
by confocal imaging of intact ITA and RA. Enhanced production of
ROS was induced by exposure of tissues to 28 °C. While during
exposure to 28 °C basal fluorescence emission was unchanged
in ITA it increased significantly in the RA, indicating enhanced
formation of ROS in this peripheral artery.
Conclusions: Data suggest that smoking induces endothelial
dysfunction by increasing vascular ROS production. Different
levels of endogenous antioxidant enzyme activities and the
degree of atherosclerotic changes might modulate physiologic
and pharmacologic vasoreactivity and be responsible for
decreased graft patency of RA compared to ITA conduits
especially in active smokers.
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Assessment the implantation safety of the
intra-annular annuloplasty ring on the ex-vivo
cadaveric human heart model
M. Cikirikcioglu1, B. Stimec2, T. Theologou1, J. Fasel2,
A. Kalangos1
1Hôpitaux Universitaires de Genève (Genève, CH);
2Université de Genève (Genève, CH)
Objectives: Intra-annular annuloplasty ring (Kalangos- Bioring)
is a novel tool made by a biodegradable polymer. The aim of this
study is to assess the safety of the implantation of the novel
biodegradable annuloplasty ring on the ex-vivo cadaveric human
heart model.
Methods: Five freshly frozen human cadaveric hearts used for
the experiments. After washing and cleaning for residual postmortem thrombi, the heart first filled with surgical compresses in
order to mimic its natural shape. The left atrium is opened and the
implantation of the biodegradable annuloplasty ring was done in a
standard fashion (fig. 1-A). A post-implantation coronarography is
done by selective ostial cannulation in order to evaluate the
dominance of the coronary circulation and to see the patency of
the circumflex artery (fig. 1-B). After that, the coronary arteries
and veins are fulfilled with the latex solutions in different colors via
coronary artery and coronary sinus catheters, respectively.
The heart is fixed in a formaldehyde solution for 4 weeks. The
distance between the implanted intra-annular annuloplasty ring,
coronary arteries and coronary sinus is measured by a compass
through the perpendicular cuts on the level of antero-lateral
commisure (L-1), mid-point of posterior annulus (L-2) and
postero-medial commisure (L-3) (fig. 1-C).
Results: Implantation of the biodegradable ring was easy and
fast. Selectice coronarographies showed 4 right coronary artery
dominance and 1 heart had balanced coronary circulation.
Coronary arteries had not got any abnormality or occlusion after
implantation of the biodegradable annuloplasty ring. The mean
distances between coronary arteries and implanted annuloplasty
ring were measured as 10, 15 and 10 mm on L-1, L-2 and L-3
points, respectively. The mean distances between coronary sinus
and implanted annuloplasty ring were measured as 9, 10 and 10
mm on L-1, L-2 and L-3 points, respectively. Implantation depth of
the annuloplasty ring was between 2 and 3 mm from the mitral
annulus- posterior leaflet junction.
Conclusions: This study confirms the implantation safety of the
intra-annular annuloplasty ring. The distances between the
implanted ring and the adjacent arterial and venous structures
safe away. The study will continue in order to expand the
sampling size and to evaluate the safety on the left coronary
circulation dominant hearts.
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