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Oral session 1 
Harmful holes and other puzzling structures: clinical cases part I 
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Cryptogenic stroke with right-to-left shunt and no patent foramen ovale: look 
for a pulmonary arterio-venous fistula? 
C. Teres Castillo, A. Testuz, T. Stampfli, M. Roffi, S. Noble (Gèneve, CH) 
 

Introduction: Pulmonary arterio-venous fistulas are a direct connection between arterial and venous 
pulmonary circulation, with exclusion of the capillary bed. These infrequent vascular anomalies can be 
single or multiple. Significant pulmonary arterio-venous fistulas  cause clinical symptoms and signs, 
such as easy fatigability, dyspnea on exertion, cyanosis, stroke, and brain abscess. Surgical resection 
was the only corrective option before the introduction of transcatheter intervention. 
Case report: A 21-year-old male with no medical history or cardiovascular risk factors was diagnosed 
with multiple cryptogenic ischemic strokes. Transoesophageal echocardiography (TEE) showed no 
patent foramen ovale (PFO) but late (more than 3 beats after filling of the right atrium) appearance of 
contrast bubbles in the left atrium through the left superior pulmonary vein. The assessment was 
completed with a CT scan which showed a single arterio-venous malformation measuring 15 mm in 
the mid left pulmonary vein. Deployment of two Amplatzer Vascular Plug-II allowed successful 
occlusion of the arterio-venous fistula. The patient was discharged on aspirin treatment for 6 months. 
Discussion: Right-to-left shunts may precipitate paradoxical cerebrovascular accidents.  PFO is by far 
the most common cause for paradoxical embolization, accounting for 95% of right-to-left shunts. The 
remainder are mainly pulmonary arterio-venous fistulas (4%) or atrial septal defects (1%). Pulmonary 
arterio-venous malformation should be actively excluded in patients having suffered from a 
cryptogenic stroke without PFO or when right-to-left shunt appears late by contrast bubble 
assessment. 
 
 

25 
 

A case of platypnea-orthodeoxia syndrome: is it just a PFO? 
A. Testuz, C. Blanche, R. Bonvini, M. Roffi, S. Noble (Genève, CH) 
 

Introduction: Platypnea-orthodeoxia is a rare syndrome characterized by normal oxygen saturation in 
a recumbent position and episodes of dyspnea and destaturation in a sitting or standing position, 
caused by a right-to-left shunt through the atrial septum or a pulmonary vascular shunt. Hence, a 
frequent finding among these patients is an interatrial communication (patent foramen ovale (PFO) or 
atrial septal defect) or a pulmonary vascular shunt. However these anomalies alone, cannot account 
for the development, often later in life, of massive right-to-left shunt leading to severe hypoxemia. 
Case report: We present the case of an 84-year-old woman, with a 9-year history of right breast 
carcinoma. Despite local radiation therapy, chemo- and hormone therapy, over several years there is 
a metastatic progression of the disease with;invasion of the right pectoral muscle, skin infiltration of 
the right chest wall, and development of right diaphragmatic paralysis. She is admitted for rapidly 
progressive dyspnea:the workup shows an important systemic hypoxemia, a restrictive syndrome due 
to kyphoscoliosis, and a massive right-to-left shunt on contrast examination (transcranial duplex and 
transthoracic echocardiography). Transeosophageal echocardiography confirms the presence of a 
PFO, and we conclude the presence of  platypnea-orthodeoxia syndrome aided by diaphragmatic 
paralysis and kyphoscoliosis. A PFO closure is performed using a 25-mm Amplatzer PFO Occluder 
with immediate normalization of oxygen saturation and no subsequent episodes of desaturation, one 
month after the procedure. 
Discussion: The aim of this case discussion is to underline the mechanisms of significant right-to-left 
shunt among patients with PFO and platypnea-orthodeoxia syndrome. Interestingly, despite the 
presence of  PFO since birth, no significant right-to-left shunt is noticed in the vast majority of 
individuals with this anatomical variation, which is relatively common among the general population. 
Consequently, in addition to the PFO, acquired anatomical modifications are required (pericardial 
effusion, aortic dilatation, kyphoscoliosis, diaphragmatic paralysis, pneumectomy) for redirection of 
vena cava (especially inferior) blood flow directly through the PFO. Our case is an example of 
platypnea-orthodeoxia syndrome due to a combination of PFO with kyphoscoliosis and right 
diaphragmatic paralysis, successfully treated with percutaneous PFO closure. 
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Cardiac Magnetic Resonance Imaging (cMRI) in post procedural asessment for 
transapical transcatheter arotic valve implantation 
S. Perruchoud Fluri, P. Monney, E. Ferrari, J. Schwitter, D. Locca (Lausanne, CH) 
 

Case: A 72-year old male was admitted to the intensive care unit for cardiogenic shock. A mixed aortic 
valvular disease with severe stenosis (opening surface of 0.7cm2) and moderate to severe 
regurgitation (AR) was diagnosed. As the patient was not eligible for a surgical aortic valve 
replacement according to a formal “heart team” evaluation (Euroscore II of 18% and porcelain aorta), 
decision was made to perform an urgent balloon valvuloplasty. The procedure did not significantly 
improve the valve opening but increased the regurgitation severity, leading to a worsening of the 
hemodynamic instability. Urgent Transcatheter aortic Valve Implantation (TAVI) was indicated and the 
transapical route was chosen due to severe peripheral artery disease. Intervention was uneventful and 
postoperative echocardiography showed good valve function despite moderate paravalvular 
regurgitation.  3 months after discharge, the patient was readmitted for acute cardiac failure. 
Echocardiographic examination showed normal valve function with no worsening of the AR, but the 
apex was described as akinetic with probable local thrombus formation. LVEF was 50%. CMRI 
confirmed the presence of a transmural apical fibrosis with local thrombus (figure 1).  
Discussion: TAVI is a relatively new but well-established therapy for patients with symptomatic aortic 
stenosis and high operative risk. Complications such as heart block, vascular complication and renal 
failure have been described with both transapical and transfemoral approaches. Local apical 
complications after transapical TAVI such as aneurysm or pseudoaneurysm have rarely been 
reported. This case is the first report of a transmural apical scar with thrombus formation after 
transapical TAVI, which was probably related to a traumatic lesion to the distal LAD during the 
procedure. Although not reported to date, this complication may be underdiagnosed because of the 
obvious limitations of postoperative echocardiography (no apical windows). In view of the significant 
morbidity associated with cardio-embolic strokes in elderly people, detection of  intraventricular 
thrombus seems mandatory. This case emphasizes the need for a systematic imaging follow-up of all 
TAVI patients, and the utility of a wider use of advanced imaging techniques after transapical TAVI. 
CMRI appears as an ideal imaging modality after TAVI, simultaneously assessing function, myocardial 
scar, presence of thrombus and degree of AR. 
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Left atrial muscular bundles: case description and prevalence in 100 
consecutive cardiac CT-scans 
B.W. De Boeck, M. Zuber, R. Buhmann, P. Erne (Luzern, CH) 
 

Except for the left atrial appendage, the left atrium is commonly regarded as smooth-walled and 
devoid of intracavitary bundles. Bundles traversing the left atrial cavity are commonly presumed to be 
very rare congenital abnormalities. Those described in clinical case reports usually presented as 
fibrotic structures similar to false tendons. We describe a left atrial bundle of muscular nature, 
discovered by serendipity during transesophageal echocardiography (TEE) and confirmed by 
computed tomography (CT). Subsequently, we reviewed 99 additional, consecutive patients 
undergoing dual source 128-row cardiac CT scans for the presence and localization of left atrial 
bundles. 
Case: A 37-year old male diagnosed with a right pontine cerebrovascular accident was referred for 
TEE after ruling out vascular disease. His medical history revealed a motorcycle accident requiring 
multiple urgent surgeries. A right-sided contrast study during Valsalva documented a large persisting 
foramen ovale (PFO). During screening for pulmonary venous anomalies, an abnormal tubular 
structure with an inferomedial course from the left atrial roof to the interatrial septum was detected in 
the right posterior portion of the left atrium (Figure 1 A-B). Real-time 3D TEE indicated longitudinal 
deformation during the cardiac cycle, but the tubular aspect in cross-sectional reconstructions raised 
some suspicion of a retained central catheter. An operative removal and simultaneous closure of the 
PFO was decided on. A preoperative dual source, 128-row cardiac CT to exclude coronary artery 
disease confirmed the 30x2.5mm atrial bundle (Figure 2, between > <) and excluded its extension 
outside the atrial walls. Histologic examination of the specimen (Figure 1 C-D) removed at surgery 
demonstrated the structure to be a muscular bundle surrounded by subendothelial fibrotic tissue, 
explaining the tubular appearance in TEE. Systematic evaluation of 99 additional cardiac CT scans 
(68 for coronary artery disease, 17 before pulmonary vein ablation, 14 assessments of aortic disease) 
revealed a small left atrial bundle in 3 more patients, each of them localized in the middle or right 
posterior portion. 
In conclusion, a rare case of a bundle of predominantly muscular nature was documented in the left 
atrium. Our preliminary high-resolution CT-data however suggests this anomaly to be and far more 
common than previously appreciated. 
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Isolated persistent left superior vena cava draining into the left atrium of an 
otherwise normal heart 
D.C. Benz, N. Krasniqi, U. Wagnetz, R. Stieger, F.C. Tanner, U. Eriksson (Wetzikon, Rapperswil, 
Zürich, CH) 
 

Case presentation: A 63-year-old male presented with progressive right-sided hemiparesis, facial 
palsy and aphasia (NIH stroke scale 10). On admission, he presented cardiopulmonary stable with an 
O_2 saturation of 96% and with a consensual papillary response to light. He had been scheduled for 
neoadjuvant chemotherapy for relapsing adenocarcarcinoma of the left colic flexure, and a left-sided 
port-a-cath was implanted 7 days ago. CCT scan revealed several already well demarked ischemic 
brain lesions. Treatment with aspirin and statin was initiated. Within 24 hours after admission, the 
patient had a complete resolution of symptoms and neurological status was without pathological 
findings. We therefore diagnosed a transient ischemic attack and arranged for further examinations to 
reveal its cause. 
Imaging findings: Carotid duplex revealed open extracranial vessels and the 24h-ECG showed no 
indication for atrial fibrillation. Initial chest x-ray revealed an unusual left-sided downward course of the 
port-a-cath catheter to the left atrium. Subsequent transthoracal echokardiography with injection of 
agitated saline into the left cubital vein showed microbubbles in the left atrium. In contrast, injection 
into the right arm resulted in opacification of the right atrium. The coronary sinus was not dilated. 
Transesophageal echokardiography demonstrated an isolated left-sided superior vena cava draining 
into the left atrium between the left atrial appendage and the left upper pulmonary vein (Panel 1). All 
pulmonary veins emptied normally into the left atrium. The innominate vein was absent, while there 
was normal course of the right superior vena cava. Except for a very small left ventricular diverticulum 
in the inferior basal segment, cardiac anatomy was otherwise normal. Retrospective analysis of a 
former thoracic CT scan and MR angiography (Panel 2) confirmed the persistent left superior vena 
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cava (PLSVC). To our knowledge, there has not been described yet an isolated defect of LSVC 
draining into the left atrium as single anomaly without atresia of coronary sinus, any septal defects and 
any valvular abnormalities. 
Conclusion: PLSVC draining to the left atrium is clinically relevant as it predisposes to paradoxical 
embolism, particularly in the context of venous injections into the left arm, device implantation, or 
central vein cannulation from the left side. 
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A rare cause of paradoxical systemic embolism 
A. Breitenstein, R. Corti, O. Kretschmar, M. Greutmann (Zürich, CH) 
 

A 56-year old, previously healthy male patient was admitted with acute onset of dysarthria and paresis 
of the right facial muscles. After exclusion of intracranial bleeding by computed tomography, 
intravenous thrombolysis was administered for presumptive ischemic stroke. Subsequently neurologic 
deficits slowly improved. Magnetic resonance imaging revealed multiple ischemic brain lesions in 
different territories, suggestive for cardio-embolic origin. 
Apart from oxygen saturation of 94% in room air, physical findings were unremarkable, blood pressure 
was in the normal range and ECG showed normal sinus rhythm. There was no evidence of 
atherosclerotic disease of carotid and vertebral arteries on ultrasound. Assessment for inherited or 
acquired thrombophilia revealed no abnormalities. Transthoracic and transesophageal 
echocardiography demonstrated a structurally normal heart with normal biventricular systolic function. 
Saline contrast injection into the left antecubital vein revealed large spontaneous right-to-left shunting 
(figure 1A) without evidence for an interatrial communication on transesophageal echocardiography. 
Given that no right-to-left shunting was detected after injecting saline contrast into the right antecubital 
vein (figure 1B) we postulated a persistent left superior caval vein with direct drainage into a 
pulmonary vein, which was then confirmed by computed tomography. 
In the absence of another cause for ischemic stroke the patient underwent percutaneous occlusion of 
the persistent left superior caval vein with an Amplatzer vascular plug (Figure 2A and B). Saline 
contrast echocardiography 6 months later revealed no evidence for persistent right to left shunting and 
the patient was kept on low dose Aspirin for secondary prevention. 
Discussion: A persistent left superior vena cava is found in  0.3 % of the general population and in 
about 10% of patients with congenital heart disease. Usually, the persistent left superior vena cava 
drains into the coronary sinus and is not associated with intracardiac shunting and is considered to be 
a normal viariant. In less than 10% of cases, a persistent left superior vena cava may drain directly 
into the left atrium or into left sided pulmonary veins. These patients may be at risk for paradoxical 
systemic embolism. The diagnosis is easily made on echocardiography by saline contrast injection 
into both arms. 
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Oral session 2 
HF and cardiomyopathy 
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Differential prognostic impact of heart rate in younger and older patients with 
chronic heart failure 
M. Zurek, H.P. Brunner-La Rocca, H. Rickli, S. Muzzarelli, M. Gutmann, H. Abbühl, R. Handschin, U. 
Jeker, M. Pfisterer, M.T. Maeder on behalf of the TIME-CHF Investigators 
 

Background: In patients with chronic heart failure (HF), high heart rate (HR) is a marker of poor 
prognosis, and HR reduction is associated with improved outcomes. However, these data are based 
on trials including relatively young patients (typically less than 75 years), and there is little information 
regarding the prognostic role of HR in older HF patients. Accordingly, the aim of the present study was 
to compare the relationship between HR and outcomes in younger (age <75 years) and older (age 
>=75 years) patients with chronic HF.   
Methods: Patients enrolled in the randomized, controlled multicenter Trial of Intensified Medical 
therapy in Elderly patients with Congestive Heart Failure (TIME-CHF) with sinus rhythm and without 
any device (pacemaker, defibrillator) throughout the trial were included in this post-hoc analysis. The 
effects of baseline HR (>=70 vs. <70 beats per minute (bpm)) on 18 months outcomes (survival, HF 
hospitalization-free survival) were compared between younger (n=141, age 69±4 years) and older 
(n=186, age 82±4 years) patients.  
Results: Younger patients with higher baseline HR (n=86; HR 81±7 bpm) had worse left ventricular 
ejection fraction (LVEF; p=0.01), worse NYHA class (p=0.006), and higher N-terminal-pro-B-type 
natriuretic peptide (NT-proBNP; p=0.003) than those with lower HR (n=55; HR 62±5 bpm) but groups 
did not differ in terms of management strategy allocation (NT-proBNP-guided vs. symptom-guided). 
Survival and HF hospitalization-free survival at 18 months were worse in those with higher compared 
to those with lower HR (Figure), even after adjustment for LVEF, NYHA class, and NT-proBNP. In 
contrast, older patients with lower (n=77; HR 61±6 bpm) and higher (n=109; HR 83±9 bpm) baseline 
HR did not differ in terms of LVEF, NYHA class, NT-proBNP, and management strategy, and 
outcomes did not differ between those with higher and lower HR (Figure). In older patients, the 
relationship between HR and outcomes was similar across LVEF categories (>45% and <= 45%) and 
was not influenced by betablocker use (p value for interaction > 0.33 for all endpoints).  
Conclusion: In accordance with previous data, we observed better outcomes in younger patients with 
chronic HF with lower HR compared to those with higher HR. In contrast, an association between HR 
and outcomes was not seen in older patients underscoring that different concepts for pathophysiology 
and treatment have to be considered for younger and older patients with chronic HF. 
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The attenuation of the heart rate response to getting up from the supine to the 
upright position predicts outcomes in chronic heart failure patients 
independent from resting heart rate 
M. Zurek, H.P. Brunner-La Rocca, H. Rickli, D. Tobler, S. Kiencke, T.M. Suter, S.I. Yoon, B. Julius, M. 
Pfisterer, M.T. Maeder (St. Gallen, CH; Maastricht, NL; Basel, Bruderholz, Bern, Luzern, Bülach, CH) 
 

Background: Autonomic dysfunction is a well known phenomenon in patients with chronic heart failure 
(HF). The aim of the present study was to evaluate the prognostic value of the heart rate (HR) 
response to getting up from the supine to the upright position, a simple and easy to perform test to 
assess baroreceptor function, in patients with chronic HF. 
Methods: We assessed the prognostic value of the difference between HR measured at rest in the 
supine position and HR immediately after getting up to the upright position (delta HR) in patients 
enrolled in the Trial of Intensified Medical therapy in Elderly patients with Congestive Heart Failure 
(TIME-CHF), who were in sinus rhythm and had no pacemaker or defibrillator throughout the trial 
[n=327, age 76±8 years, left ventricular ejection fraction (LVEF) 34±12 %]. Outcome events (survival 
and HF hospitalization-free survival) were assessed for 18 months. 
Results: A lower delta HR used as a continuous variable was a significant predictor of worse 
outcomes (HF hospitalization or death: hazard ratio 0.95, 95% confidence interval, 0.92 – 0.99, per 1 
beat per minute (bpm) increase; p=0.007). The optimal threshold to identify subjects with worse 
prognosis as assessed by receiver operator characteristics analysis was a delta HR <=3 bpm 
(sensitivity 60%, specificity 72%). Patients with delta HR <=3 bpm (n=110; delta HR 1±3 bpm) and 
delta HR >3 bpm (n=211; delta HR 8±5 bpm) did not differ in terms of age, LVEF, N-terminal pro–B-
type natriuretic peptide (NT-proBNP), and betablocker use. The prognostic value provided by delta HR 
was not influenced by other established predictors of poor prognosis in chronic HF including age, 
systolic blood pressure, NT-proBNP, and 6 minute walking distance Test (p>0.05 for interaction for 
both outcomes). Given that resting HR is a prognostic predictor in chronic HF, the prognostic impact of 
delta HR in addition to resting HR was assessed: among patients with HR <70 bpm, those with delta 
HR <=3 bpm had significantly worse HF hospitalization-free survival and survival compared to those 
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with delta HR>3bpm, whereas the impact of delta HR was less in those with resting HR >= 70 bpm 
(Figure).  
Conclusion: The measurement of delta HR, i.e. the rise in HR after getting up from the supine to the 
upright position, is a simple tool providing prognostic information in patients with chronic HF. Among 
patients with low resting HR, low delta HR identifies a group with poor prognosis. 
 

 
 
 

39 
 

Persistent reverse remodelling in CRT-D patients: long-term results 
S. Frey, C. Sticherling, M. Kühne, S. Osswald, B. Schaer (Basel, CH) 
 

Background: After implantation of CRT devices, reductions in left ventricular volumes and increase of 
left ventricular ejection fraction (LVEF) have benn shown in several studies. The former is important 
for the determination of response, the latter for the risk of life-threatening arrhythmias. Persistent 
improvement of LVEF above a cut-off of at least 35% might lead to thoughts about downgrading to 
CRT-P in some patients at the time of battery depletion. Most publications have only a short follow-up 
of up to 1 year and long-term results are scarce. 
Methods: For this on-going retrospective analysis, all patients who received a CRT-D at our hospital 
between February 2000 and June 2011 were identified. We collected data on every single available 
echocardiography. LVEF values used for calculation were grouped to baseline (EF at implant) and 
yearly intervals (± 6 months). We also identified patients who permanently improved their LVEF to >= 
35% and finally so-called “hyperresponders” (LVEF permanently to >= 50%). 
Results: From 202 patients, 24 (12%) had to be excluded due to missing data (death before first echo, 
no echo though alive), thus 178 patients were analysed. Age at implant was 65±10 years, 25 (14%) 
were female, 77 patients had ischemic cardiomyopathy (43%). Follow-up was 65±31 months. 667 
echocardiographies were available. 
Mean LVEF at implant was 26±8% and increased to 34±12% (n=143), 35±12% (n=122), 37±12% 
(n=77) after 1, 2 and 3 years respectively. After five years of follow-up LVEF was 34±12% (n=33). 
85 patients (48%) permanently increased their ejection fraction to >= 35% and 20 (11%) to >= 50%. 
Further 19 (11%) and 13 (7%) patients reached the cut-off of 35% and 50% at least once during 
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therapy. The evolution of LVEF over time is shown in figure 1 (boxes indicate mean EF, 25th, 75th 
percentile; whiskers min and max values). 
No difference was seen with regard to the underlying cardiomyopathy (permanent increased to >= 
35% or >= 50%: ischemic 42% and 8%, non-ischemic 53% and 14%, p value 0.2). 
Conclusion: After implantation of a CRT device, the mean ejection fraction increased from 26% to 34% 
after one year and remained stable over time up to 5 years.  Almost half of the patients (48%) 
exhibited a permanent increase to >= 35%. 
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Association of ECG abnormalities and incident heart failure events 
B. Gencer, J. Butler, D.C. Bauer, R. Auer, A. Kalogeropoulos, P. Marques-Vidal, W.B. Applegate, S. 
Satterfield, T. Harris, A. Newman, E. Vittinghoff, N. Rodondi (Genève, CH; Atlanta, San Francisco, 
US; Lausanne, CH; Winston Salem, Memphis, Bethesda, Pittsburgh, US; Bern, CH) 
 

Background: With the aging of the population, the heart failure (HF) incidence and prevalence trends 
are expected to significantly worsen unless concentrated prevention efforts are undertaken. ECG 
abnormalities are common in the elderly but data are limited for their association with HF risk.  
Objective: To assess whether baseline ECG abnormalities or dynamic changes are associated with an 
increased risk of HF.  
Method: A prospective cohort study of 2915 participants aged 70 to 79 years without a preexisting HF 
followed for a median period of 11.4 (IQR 7.0-11.7) years from the Health Aging and Body 
Composition study. The Minnesota Code was used to define major and minor ECG abnormalities at 
baseline and at 4-year. Main outcome measure was adjudicated incident HF events. Using Cox 
models, the (1) the association between ECG abnormalities and incident HF and (2) incremental value 
of adding ECG to the Health ABC HF Risk Score, was assessed.  
Results: At baseline, 380 participants (13.0%) had minor and 620 (21.3%) had major ECG 
abnormalities. During follow-up, 485 (16.6%) participants developed incident HF. After adjusting for 
the eight clinical variables in the Health ABC HF Risk Score, the hazard ratio (HR) was 1.27 (95% 
confidence interval [CI] 0.96-1.68) for minor and 1.99 (CI 1.61-2.44) for major ECG abnormalities (P 
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for trend <0.001) compared to no ECG abnormalities. The association did not change according to 
presence of baseline CHD. At 4-year, 263 participants developed new and 549 had persistent 
abnormalities and both were associated with increased HF risk (HR = 1.94, CI 1.38-2.72 for new and 
HR=2.35, CI 1.82-3.02 for persistent compared to no ECG abnormalities). Baseline ECG correctly 
reclassified 10.6% of overall participants across the categories of the Health ABC HF Risk Score.  
Conclusion: Among older adults, baseline ECG abnormalities and changes in them over time are 
common; both are associated with an increased risk of HF. Whether ECG should be incorporated in 
routine screening of older adults should be evaluated in randomized controlled trials. 
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Elevated high-sensitivity Troponin T levels are associated with adverse cardiac 
remodeling and myocardial fibrosis in hypertrophic cardiomyopathy 
S. Hasler, R. Manka, P. Biaggi, M. Greutmann, C. Schmied, F.C. Tanner, T.F. Lüscher, D.I. Keller, C. 
Gruner (Zürich, CH) 
 

Background: Hypertrophic cardiomyopathy (HCM) is a hereditary cardiomyopathy, characterized by 
otherwise unexplained left ventricular (LV) hypertrophy with variable phenotypic presentation. The 
disease is associated with increased LV muscle mass and various degrees of LV outflow tract 
obstruction, myocardial fibrosis, and diastolic dysfunction. Elevated high-sensitive Troponin T (hsTnT) 
is a sensitive and specific marker for myocardial injury. Our aim was to assess, whether elevated 
hsTnT levels were associated with adverse cardiac remodeling in HCM. 
Methods: From our database, we identified 53 adults (70% male, mean age 51+/- 18 years) with HCM 
and documented hsTNT-levels (upper limit of normal >=0.014ug/l). All patients had a 12-lead 
electrocardiogram (ECG), standard 2D echocardiography, Holter ECG monitoring and underwent 
symptom-limited exercise testing. Cardiovascular magnetic resonance imaging (CMR) with 
assessment of late gadolinium enhancement (LGE) was performed in a subset of 29 patients. 
Results: A total of 26/53 patients (54%) had elevated hsTnT values. Elevated hsTnT levels were 
associated with increased LV maximal wall thickness (25+/-8mm vs. 19+/-4mm, p=0.03), and LV mass 
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index (119+/-42.1g/m^2 vs. 75.5+/-16.6g/m^2, p=0.03). Patients with elevated hsTnT had higher peak 
systolic gradients across the LV outflow tract (55+/-33mmHg vs. 27+/-29mmHg, p=0.04) and were 
more often found to have LGE in CMR (13/14 (93%) vs. 7/15 (47%), p=0.03) (see Figure). Elevated 
hsTnT-levels were not associated with New York Heart Association functional class, atrial fibrillation, 
the presence of non-sustained ventricular tachycardia on Holter-monitoring, or exercise capacity (p > 
0.2 for all associations). 
Conclusions: In adults with hypertrophic cardiomyopathy elevated hsTnT levels are associated with 
adverse cardiac remodeling and myocardial fibrosis. Its potential impact on clinical outcomes merits 
future studies. 
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Influence of additional prophylactic single dose vancomycin in high-risk 
cardiac surgical patients 
S. Reineke, V. Eigenmann, V. Göber, M. Bächli, U. Führer, K. Mühlemann, B. Gahl, D. Reineke, L. 
Englberger, T. Carrel (Bern, CH) 
 

Introduction: Postoperative sternal wound infection remains a serious complication after cardiac 
surgery associated with high morbidity and mortality. In the majority of our patients coagulase-
negative staphylococci are isolated from mediastinal fluids and/or biopsies. The aim of this study was 
to evaluate the addition of vancomycin to our routine perioperative administration of cefuroxime in 
high-risk cardiac patients. 
Methods: In this single center study we compared 1927 consecutive patients undergoing elective on-
pump cardiac surgery before (group A, n=1099)  and after (group B, n=828)  introduction of a modified 
prophylaxis for high-risk patients. Patients were defined as high-risk for sternal wound infection by one 
of the following criteria: body mass index >30m^2/kg or <18m^2/kg, re-operation, renal failure (GFR 
<15ml/min), insulin dependent diabetes mellitus, COPD (Gold III/IV), or ongoing immunosuppressive 
therapy. All patients received perioperative intravenous administration of cefuroxime (1.5g 
preoperatively followed by 1.5g/8h for 24-48h). Only high-risk patients in group B were administered 
with an additional single dose of vancomycin (1g). 
Results: The study groups were comparable with respect to demographics and operative variables. 
38.4% (n=422) of patients in group A and 39.7% (n=329) of patients in group B qualified as high-risk 
population. Overall rate of sternal wound infection in the entire study group was comparable: 3.9% 
(n=43) in group A vs. 2.8% (n=23) in group B, p=0.206. The same was true for the rate of deep sternal 
wound infection: 2.3% (n=25) in group A vs. 1.3% (n=11) in group B, p=0.173. In the high-risk study 
groups 6.6% (n=28) and 4.0% (n=13) of patients of group A and B, respectively, suffered from sternal 
wound infection (p=0.144). Deep sternal wound infection was significantly reduced comparing the 
high-risk study groups: 4.5% (n=19) vs. 1.5% (n=5) of patients in group A and B, respectively, 
(p=0.022).  
Conclusion: Combined anitibiotic prophylaxis with cefuroxime and vancomycin reduces significantly 
the rate of deep sternal wound infection in high-risk cardiac surgical patients. The impact of additional 
vancomycin in low-risk patients has to be studied. 
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On-pump beating heart versus off-pump coronary bypass surgery in high risk 
patients 
H. Löblein, M. Hofmann, O. Dzemali, D. Odavic, M. Genoni (Zürich, CH) 
 

Purpose: In high risk patients particularly those presenting with an acute coronary syndrome many 
have reported a better outcome with off-pump coronary bypass surgery (OPCAB) and others have 
suggested that the on-pump beating heart coronary bypass (CABG) surgery technique may offer the 
same benefit. This study was performed to compare the perioperative and postoperative outcomes of 
these two methods for high risk patients 
Methods: The data of all patients who underwent CABG between 1999-12/2006 was analyzed 
(n=1594) from our data bank. Inclusion criteria included CABG less than 14 days after coronary 
angiography, acute coronary syndrome (ACS) and ejection fraction (EF) less than 30%. A total of 
54/1594 (3.3%) patients met the inclusion criteria, of these 25 underwent OPCAB and the remaining 
29 underwent on-pump beating heart CABG surgery.  
Results: There was no difference between the two groups with regard to hypertension, hyperlipidemia, 
di-abetes, history of smoking, aspirin, plavix, and heparin use. The number of diseased vessels, left 
main disease and Euro-score were comparable. There were significantly more patients with NYHA 
and CCS class IV (p=0.003, p=0.031 respectively) in the on-pump beating heart CABG group but 
there were significantly more patients under aggrastat in the OPCAB group (p=0.03). Patients in the 
on-pump beating heart CABG group required prolonged ICU days (p=0.046) and intubation time (>12 
hours) (p=0.008). No difference was seen in rethoracotomy, tracheotomy, myocardial infarction, 
infections, kidney failure and neurological complications between the two groups. There was a 
significant 30 days mortality in the on-pump beating heart CABG group (p=0.028). 
Conclusions: Emergent OPCAB surgery seems to be superior to the emergent on-pump beating heart 
CABG surgery technique in high risk patients with poor EF for the following reasons: less intubation 
time, less ICU stay and a significant decrease in the 30 day mortality rate 
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Outcomes of minimally invasive direct coronary bypass grafting 
D. Reser, S. Jacobs, S. Sündermann, J. Grünenfelder, B. Seifert, V. Falk (Zürich, CH) 
 

Introduction: Minimally invasive direct coronary artery bypass (MIDCAB) for revascularization of the 
left anterior descending artery (LAD) through a left anterior mini-thoracotomy has become a routine 
operation. Here we present our experience with 144 consecutive patients. 
Methods: All consecutive patients undergoing standard MIDCAB between January 1st 2009 and 
December 31st 2012 were included. Preoperative, intraoperative, postoperative data and follow-up 
information about major cardiac and cerebral adverse events (MACCE) and need for reintervention 
were collected. Six patients with multi-vessel disease with a high predicted mortality for conventional 
surgery were intentionally treated with MIDCAB despite incomplete revascularization. 
Results: Mean age was 64 years (+/-11), median Euroscore 3 (0-11), 83% were male patients. All 
patients except for one were successfully operated without extracorporal bypass. Four patients with 
unexpected severly calcified LADs were electively converted to sternotomy (2.7%), two emergently. 65 
patients (45%) were extubated in the theatre and 66 (46%) on the day of surgery. 22 patients (15%) 
were transferred directly to intermediate care, 29 (20%) stayed on the ICU for half a day and 62 (43%) 
for one day. Median hospital stay was 7 days (1-49). 30-day mortality was 2%. Reexploration for 
bleeding was necessary in five patients (3.4%). 138 patients (96%) did not need red blood cell 
transfusion. Mean follow up was 12 months and was completed in 110 patients with 98% survival. Two 
patients had a reintervention with PCI of the LAD.resulting in a 93% MACCE-free survival.  
Conclusion: MIDCAB can be safely performed with low postoperative mortality and favourable short-
term MACCE-free survival and freedom from reintervention. 
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Perioperative outcome after off-pump coronary artery bypass or beating heart 
surgery in octogenarians 
A. Kostorz Berger, S. Leber, D. Odavic, H. Löblein, M. Gruszczynski, A. Häussler, O. Dzemali, M. 
Genoni (Zürich, CH) 
 

Objectives: Coronary artery bypass graft (CABG) in octogenarians is performed more and more 
frequently, although the operation technique of best benefit is unknown.  The aim of this retrospective 
study was to compare the results of CABG in octogenarians using beating heart technique on 
cardiopulmonary bypass or off-pump coronary artery bypass surgery (OPCAB). 
Methods: 166 patient over 80 years undergoing  CABG  from January 1999 to December 2005 were 
identified and compared between the group   undergoing OPCAB  (76) and the group undergoing  
beating heart CABG (34).  Mean follow up was 3± 1 year.  Chi2-Test, fisher's exact test and Student's 
-t-test were performed, p-value <0.05 was considered to be statistically significant. 
Results: There was no significant difference between the two groups in the preoperative risk profile 
(Euroscore I). The mean number of distal anastomosis overall was 3.75. The difference  was not 
significant in postoperative renal failure and catheter interventions . We had one neurologic event in 
the OPCAB group and no neurological complications in the beating heart group. The ICU time was 
significantly shorter  in OPCAB group(54.5 h vs. 99.8 h= p<0.05) as well as the intubation time (16.4 h 
vs. 32.7 h = p<0.05). The need for transfusion and blood plates was significantly lower in the OPCAB 
group (p<0.05). The significance of 30 day mortality (4% vs. 12.2%) was with p=0.051 on the limit. The 
long time survival was significant higher in the OPCAB group (p=0.03).     
Conclusion: This retrospective study suggests a benefit of OPCAB in terms of perioperative 
transfusions, ICU time, intubation time and long term survival. Operative mortality and neurological 
complication was similar in both groups. 
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The MI SYNTAX score for risk stratification in patients undergoing 
percutaneous coronary intervention for acute STEMI: a substudy of the 
COMFORTABLE AMI randomized controlled trial. 
L. Räber, M. Michael, D. Heg, H. Kelbaek, M. Ostoijc, A. Baumbach, D. Tüller, C. von Birgelen, M. 
Roffi, G. Pedrazzini, R. Kornowski, P. Wenaweser, A. Moschovitis, T.F. Lüscher, B. Meier, P. Jüni, S. 
Windecker on behalf of the Comfortable AMI 
 

Background: We aimed to investigate the performance of the MI Sxscore and its incremental value in 
risk stratification in a contemporary prospective multicentre randomised primary PCI trial. 
Methods: The MI Sxscore was determined for all patients in the COMFORTABLE AMI trial which 
randomly assigned 1,161 patients to treatment with bare-metal stents (BMS) or biolimus-eluting stents 
(BES). Patient- (death, recurrent myocardial infarction (MI) and any revascularization) and device-
oriented (cardiac death, recurrent target-vessel MI and target lesion revascularization) major adverse 
cardiac events (MACE) were compared across tertiles of the MI Sxscore and according to stent type. 
The change of the c-statistic by addition of the MI SXscore to a model including the TIMI risk score for 
the assessment of patient- and device-oriented MACE was determined.  
Results: The median MI SXscore was 14 (IQR: 9-21). Patients  were divided into tertiles of Sxscorelow 
(<= 10), Sxscoreintermediate (11-18) and Sxscorehigh (>= 19).  At 1 year, patient-oriented MACE 
occurred in 15% of the Sxscorehigh , 9% of the Sxscoreintermediate and 5% of the Sxscorelow tertiles 
(p < 0.001) and device- oriented MACE occurred in 8% of the Sxscorehigh , 6% of the 
Sxscoreintermediate and 4% of the Sxscorelow tertiles (p=0.03). Addition of the MI Sxscore to the 
TIMI risk score improved prediction for patient (c-statistic value increase from 0.63 to 0.69) and 
device-oriented MACE (c-statistic value increase from 0.65 to 0.70). Differences in the risk for device-
oriented MACE between BMS and BES were more pronounced among Sxscorehigh than Sxscorelow  
tertiles (12% vs. 18% (diff. 6%) than in Sxscorelow : 6% vs. 4% (diff. 2%)).  
Conclusions: The MI Sxscore allows for accurate risk stratification of patient- and device oriented 
MACE among patients undergoing primary PCI and the addition of the MI Sxscore to the TIMI risk 
score is of incremental prognostic value. 
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Prognostic importance of heart rate after percutaneous coronary intervention 
in stable and acute coronary syndromes 
M. Jensen, C. Kaiser, G. Fahrni, E. Sandsten, A. Iversen, J.S. Jensen, S. Pedersen, R. Soerensen, M. 
Pfisterer, S. Galatius (Copenhagen, DK; Basel, CH) 
 

Background: Elevated heart rate is associated with mortality in various types of heart disease. We 
examined the prognostic significance of heart rate at discharge in a contemporary population of 
patients with stable angina (SAP), non-ST-segment elevation acute coronary syndromes (NSTE-
ACS), and ST-segment elevation myocardial infarction (STEMI) revascularized with percutaneus 
coronary intervention. 
Methods: Patients from the BASKET-PROVE Trial, a multicenter (n=11) randomized investigator-
driven clinical all-comers trial comparing bare-metal and drug-eluting stenting in large coronary 
vessels, were included. Discharge heart rate and rhythm was determined from a resting ECG. 
Multivariate analyses for outcomes at 30 days and from 30 days to 2 years were performed. Endpoints 
were all-cause mortality and a composite endpoint of cardiovascular death and non-fatal myocardial 
infarction.  
Results: A total of 2061 patients with sinus rhythm were included, 728 (35.3%) SAP, 657 (31.9%) 
NSTE-ACS, and 676 (32.8%) STEMI. At 30 days, heart rate >90 bpm compared to <60 bpm was 
significantly associated with both all-cause mortality (adjusted OR (95%CI) 3.8 (1.3-11.0), p=0.015) 
and cardiovascular endpoints (3.0 (1.1-8.4), p=0.33). From 30 days to 2 years adjusted HR (95%CI) 
for all-cause mortality was 4.0 (1.4-12.2, p=0.012) for 60-69 bpm, 3.7 (1.2-11.5, p=0.026) for 70-79 
bpm, 4.1 (1.1-14.8, p=0.033) for 80-89 bpm, and 12.3 (3.6-42.1, p<0.001) for >90 bpm. For 
cardiovascular endpoints a discharge heart rate >90 bpm was associated with HR of 4.9 (1.8-13.5, 
p=0.002).  
Conclusion: In patients revascularized with PCI for both stable angina and acute coronary syndromes 
a high discharge heart rate is independently associated with poor prognosis. Conversely, a heart rate 
<60 bpm at discharge is associated with a very good long-term prognosis. 
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Oral session 4 
Arrhythmia, ablation and anticoagulation 
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Sudden cardiac death in the young. Data from the Swiss REGistry of Athletic 
Related Death (swissregard.ch) 
M. Wilhelm, C. Vital, C. Kellerhals, C. Schmied, S. Bolliger, R. Nagel, C. Bartsch, H. Saner, K. 
Michaud (Bern, Zürich, St. Gallen, Lausanne, CH) 
 

Background: We thought to characterize the demographics and etiologies of sports-related sudden 
cardiac deaths (SCD) in Switzerland.  
Methods: A national registry was established in 2011. In this pilot study, retrospective analyses of 
cases were performed from 1999 to 2010 at three regional Institutes of Forensic Medicine, covering an 
area of 2.86 Million inhabitants. Individuals aged 10 to 39 years were included. Deaths were classified 
in relation to exercise: No sports (NS), leisure time sports (LS), and competitive sports (CS).  
Results: Overall, 350 cases of SCD were recorded, 31 (8.8%) occurred during LS, and 22 (6.3%) 
during CS. Female athletes were affected in only 4 cases (7.5%). 9 of 22 competitive athletes (40.9%) 
were older than 35 years. Mean age was 30±7 years with no differences between the groups. 
Compared to NS, in LS and CS more cases occurred within one hour (54.1% vs. 87.1% vs. 90.4%), 
and in more cases resuscitation was attempted (61.1% vs. 90.3% vs. 90.5%). 28 cases (52.8%) 
occurred in endurance sports, 16 (30.2%) in ball sports, and 8 (15.1%) in strength sports. Hypertrophic 
cardiomyopathy was the most common etiology in LS (19.4% vs. 9.1% in CS, and 10.8% in NS). 
Coronary artery disease (CAD) with/without acute myocardial infarction (MI) was the most common 
etiology in CS (36.3% vs. 25.8% in LS, and 37.0% in NS). In contrast to sportsmen>35 years, younger 
sportsmen exhibited more often acute MI (19.4% vs. 4.5%).  
Conclusions: In our sample, sports-related SCD showed a male predominance, consistent with other 
reports. Notably, acute MI was common in young sportsmen. A relevant proportion of cases occurred 
in LS and in competitive athletes older than 35 years.  National registries may help to refine pre-
participation recommendations, using a risk-based approach. 
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Role of pre-procedural MRI and cardiac CT-imaging for identification of scar 
areas related to VT circuits and regions of slow conduction in sinus rhythm - A 
combined imaging and high density mapping study in scar-related VT 
A. Jadidi, H. Lehrmann, R. Weber, G. Pache, C.-I. Park, P. Jais, M. Haissaguerre, T. Arentz (Bad 
Krozingen, DE; Bordeaux, FR) 
 

Introduction: MRI Delayed enhancement (DE) and cardiac CT both detect myocardial scar. We 
compared the spatial distribution of scar areas (DE  at MRI or wall thinning or myocardial fat at CT) 
with the slow conduction sites of VT and regions of low voltage and LAVA (local abnormal ventricular 
activation) in Sinus rhythm (SR).  
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Methods: 16 pts without ICD (7 ICM, 4 myocarditis, 4 ARVC, 1 DCM) underwent DE-MRI prior to VT 
ablation. Additional 16 pts (8 ICM, 2 myocarditis, 6 ARVC) with previously implanted ICD & electrical 
storm had cardiac CT prior to VT ablation. Endocardium, epicardium and ventricular scar (DE at MRI 
and wallthinning & fatty infiltration at CT) were imported to the 3D mapping systems (NavX or Carto3). 
A high density 20-pole catheter (PentaRay, BW) was used to acquire the endo- & epicardial activation 
at high density during SR and VT (>750 sites per map).  
Results: Registration of MR- and CT-derived endocardium, epicardium and ventricular scar to patient’s 
mapping geometry, allowed direct visualization of scar during VT mapping/ablation. VT was mapped in 
10/16 pts with MRI and 9/16 pts with CT. The VT isthmus was located within regions of scar at both 
imaging modalities : VT isthmus / LAVA / late potentials matched with MRI in 15/16 pts and with CT-
scar in 13/16 pts. In pts with myocarditis, VT isthmuses located to the epicardium, matching  
epicardial DE at MRI. Abnormal/late activity in SR, that was targeted for ablation, matched regions of 
scar (DE) at MRI in all pts.  
Conclusion: The EP substrate of VT matches regions of myocardial scar detected by late 
enhancement at MRI and wall thinning / fat infiltration at CT. Integration of imaging-data on myocardial 
scar in 3D mapping systems is useful for mapping and ablation of scar-related VT. 
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Reduction of the ECG P-wave duration as a marker of success after atrial 
fibrillation ablation 
Y. Roux, P. Pascale, A. Forclaz, V. Gabus, J. Tenkorang, P. Carroz, J. Schläpfer, M. Fromer, E. 
Pruvot (Lausanne, CH) 
 

Background: Multiple factors including age, left atrial dilation, atrial fibrillation (AF) type and 
hypertension are predictive of recurrence following catheter ablation of AF (CA-AF). The prolongation 
of the P-wave duration (PWD), as a global index of atrial activation time, is a marker of atrial 
remodeling. Our study is aimed at determining whether the pre-ablation PWD and its kinetics (delta 
PWD, pre- minus post-ablation PWD) can be used as markers of recurrence at 1-y following CA-AF. 
Methods: 87 consecutive patients (pts, 60±10y) underwent a mean of 1.4 CA-AF for drug-refractory 
AF (paroxysmal 64% (PAF), persistent 36% (pers-AF)). The PWD was averaged over three 
consecutive beats by a single investigator from pre- and post-ablation ECGs acquired at 1-y of follow-
up for pts without recurrence or around (±2 months) the recurrence. Recurrence was defined as any 
atrial arrhythmia >30sec occurring from the 2nd day up to 1-y after CA-AF. 
Results: 59% (51/87) of the pts developed a recurrence manifesting as pers-AF in 43% and PAF in 
57% within 1-y following CA-AF. Compared to pts without recurrence, pts with recurrence had similar 
pre-ablation PWD (124±18 vs 123±13 ms, p=ns) but longer post-ablation PWD (116±17 vs 125±20 
ms, p<0.05). The PWD decreased by 5±19ms for the overall study population, but the reduction was 
only significant in pts without compared to pts with recurrence (delta PWD, 9±15ms vs 0±21ms, 
p<0.05). Interestingly, pts developing pers-AF as a recurrence had a significantly longer post-ablation 
PWD compared to pts with PAF (134±21 vs 121±19ms, p<0.05). 
Conclusions: Our findings suggest that the pre-ablation PWD cannot be used as a marker of success 
following CA-AF. The post-ablation PWD, however, shows promising kinetics as its value only 
decreases in pts without recurrence. Interestingly, the more prolonged the PWD at the time of 
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recurrence the more sustained is the arrhythmia, which is suggestive of a stronger remodeling 
process. 
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Safe, effective and durable epicardial left atrial appendage clip occlusion in 
patients with atrial fibrillation undergoing cardiac surgery – first long term 
results from a prospective device trial 
M.Y. Emmert, G. Puippe, H. Alkadhi, J. Grünenfelder, V. Falk, S.P. Salzberg (Zürich, CH) 
 

Objectives: Atrial fibrillation (AF) is a significant risk-factor for embolic stroke originating from the left 
atrial appendage (LAA). This is the first report of long-term safety and efficacy data on LAA closure 
using a novel epicardial LAA clip device in patients undergoing elective cardiac surgery. 
Methods: Forty patients with AF were enrolled in this prospective first-in-man trial. Inclusion-criterion 
was elective cardiac-surgery in adult patients with AF for which a concomitant ablation procedure was 
planned. Intraoperative trans-oesophageal echocardiography (TEE) was used to exclude LAA 
thrombus at baseline and to evaluate LAA-perfusion after the procedure, while computed-tomography 
(CT) was used for serial imagery follow-up (FU) at baseline, 3, 12, 24 and 36 months.  
Results: Early mortality was 10% due to non-device related reasons and thus thirty-six patients were 
included in the FU consisting of 1285patient-days and mean duration of 3.5±0.5years. On CT clips 
were found to be stable showing no secondary dislocation 36months after surgery. No intra-cardial 
thrombi were seen, none of the LAA was re-perfused and in regard to LAA-stump, none of the patients 
demonstrated a residual neck >1cm. During FU no strokes occurred in any of the patients. Of the 
patients in AF at 36months FU (n=10), only 3 patients were still being anti-coagulated. 
Conclusion: This is the first prospective trial highlighting that concomitant epicardial LAA clip-occlusion 
using this novel epicardial LAA clip device is 100% effective, safe and durable on the long-term. 
Closure of the LAA by epicardial clipping is applicable to all-comers regardless of LAA-morphology. 
Importantly, anticoagulation could be often discontinued and no strokes occurred during follow-up. 
Minimal-access epicardial LAA clip-closure may become an interesting therapeutic-option for patients 
in AF whom are not amenable to anticoagulation and/or catheter-closure. Further data is necessary to 
establish LAA-occlusion as a true and viable therapy for stroke-prevention. 
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Safety and efficacy of continuous periprocedural rivaroxaban for patients 
undergoing catheter ablation procedures: a retrospective registry analysis 
R. Dillier, S. Ammar, T. Reents, H. Pavaci, A. Buiatti, P. Schoen, S. Kathan, M. Hofmann, V. Semmler, 
C. Lennerz, C. Kolb, G. Hessling, I. Deisenhofer (Zürich, CH; München, DE) 
 

Objectives: The purpose of this study was to evaluate the safety and efficacy of periprocedural 
rivaroxaban during catheter ablation procedures atrial fibrillation (AF) and atrial flutter. 
Background: Catheter ablation procedures require optimal periprocedural anticoagulation for 
minimizing bleeding and thromboembolic complications. Rivaroxaban, a factor Xa inhibitor, was 
recently approved for prevention of stroke or systemic embolism in patients with nonvalvular atrial 
fibrillation (AF). However, the safety and efficacy of rivaroxaban as a periprocedural anticoagulant for 
catheter ablation procedures are unknown. 
Methods: We performed a retrospective analysis from our data base including all catheter ablation 
procedures between February 2012 and November 2012. A total of 170 patients (mean age 62 years, 
29 % female) taking periprocedurally rivaroxaban were included in the study. 149 (88 %) were left and 
21 (12 %) were right atrial procedures. Rivaroxaban 20 mg per day was taken 2 to 12 hours before the 
procedure. During left atrial procedures, heparin was given to maintain an activated clotting time at 
270-300 seconds. 
Any bleeding requiring blood transfusion, hematomas requiring surgical intervention, and pericardial 
effusions requiring drainage (tamponade) were considered as major bleeding complications. Minor 
bleeding complications included small hematomas and pericardial effusions not requiring an 
intervention (non-tamponade). The primary endpoint was safety of the procedure including major 
bleedings and thromboembolic events whereas the secondary endpoint was minor bleedings. 
Results: Catheter ablation procedures included treatment of paroxysmal AF (n = 76, 45 %), persistent 
AF (n = 40, 23 %), atrial tachycardia (n = 33, 19 %) and typical atrial flutter (n = 21, 12 %). The mean 
procedure time was 147 ± 64 min and the mean total heparine dosage per body weight was 116 ± 48 
IU/kg. In addition, 23 patients (14 %) were taking aspirin, 2 patients (1 %) clopidogrel and another 2 
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patients (1 %) were on dual antiplatelet therapy with aspirin and clopidogrel. No major bleedings or 
thromboembolic events occurred. Minor bleedings in terms of groin hematoma (> 5 cm) were found in 
12 (7 %) patients.  
Conclusions: In this large study, catheter ablation procedures under continuous periprocedural 
rivaroxaban (20 mg per day) seems to be safe and effective. 
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Quality of oral anticoagulation using coumarins in Switzerland 
S. Bogdanovic, H. Rickli, J. Blumer, R. Vollenbroich, W. Eugster, P. Ammann, I. Schneider, M.T. 
Maeder (St. Gallen, Wil, CH) 
 

Introduction: To appreciate the potential usefulness of the novel oral anticoagulants (nOACs) for 
patients with atrial fibrillation (AF) knowledge of the quality of the traditional coumarin-based oral 
anticoagulation (cOAC) in clinical practice is important. In studies, the international normalized ratio 
(INR) was within the therapeutic range during approximately 70% of the time.  However, this 
information is mainly derived from countries where warfarin is used, and similar information from 
patients treated with non-warfarin cOAC is sparse. In addition, the quality of cOAC is suspected to be 
worse outside of clinical studies. 
Methods: We performed a survey in 161 patients who were on phenprocoumon (n=160) or 
acenocoumarol (n=1) for non-valvular AF for at least six months and had at least 3 months of INR 
documentation. 
Results: The median (interquartile range) age of the study population was 75 (65-80) years, and 68% 
were men. The median CHADS2 and CHA2DS2Vasc scores were 2 (1-3) points and 3 (2-5) points 
respectively. A total of 2142 INR values were recorded. The number of INR values per patient was 10 
(6-19). The median interval between INR measurements was 24 (14-37) days. Overall, 1267 (59.1%) 
INR values were in the therapeutic range of 2.0-3.0, while 573 (26.7%) values were subtherapeutic 
(<2.0), und 305 (14.2%) were supratherapeutic (>3.0). The median percentage of INR values in the 
therapeutic range per patient was 63 (48-81)%. In 48 (30%) patients, >=80% INR values were within 
the therapeutic range. Only the presence of permanent AF (as opposed to paroxysmal, persistent, or 
long standing; odds ratio (95% confidence interval), 2.63 (1.24-5.57) if present; p=0.01) and a longer 
median interval between INR measurements (odds ratio (95% confidence interval), 1.04 (1.02-1.02) 
per day; p=0.001) were independently associated with the presence of  >=80% INR values within the 
therapeutic range, whereas demographic factors, underlying heart disease, left ventricular ejection 
fraction, thromboembolic risk, and co-medication were not. 
Conclusions: The quality of non-warfarin cOAC in clinical practice is better than generally suspected. 
Apart from the presence of permanent AF (which may be regarded as the hardest indication) and a 
longer intervals between INR measurements (which most likely is a consequence rather than the 
cause of stable cOAC) there are no obvious patient factors associated with a high proportion of INR 
values within the therapeutic range. 
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Novel biomarkers hFABP, Copeptin, GP-BB and MRP 8/14 in the very early 
diagnosis of acute myocardial infarction 
B. Walz, A.W. Schoenenberger, F. Cuculi, M. Bergner, S.M. Küest, G. Petrov, T. Karajan, S. Elsasser, 
P. Erne (Luzern, Bern, CH) 
 

Introduction: Differentiating ischemic from non-ischemic chest pain during the first few hours after 
onset of pain remains challenging as symptoms and ECG are often unspecific. This study aims to test 
the diagnostic validity of novel biomarkers in an all-comers population of patients with acute chest pain 
in a tertiary care hospital.   
Methods: 344 patients presenting with chest pain for less than 6h were included. Venous blood was 
drawn at admission (0), 3 and at 6 hours later. The classic markers (hs Troponin T (hs-T), myoglobin, 
CK-MB, CK, NT-proBNP) and four novel parameters were measured: glycogen phosphorylase 
(GPBB), myloid-related protein 8/14 (MRP8/14), Copeptin and heart fatty-acid-binding-protein 
(hFABP). GP-BB and MRP8/14 were measured semi-automatically (ELISA, Bio-Rad), hFABP 
immunologically (Concile). All other markers automatically on Cobas 6000 (Roche Diagnostics). 
Patients underwent a clinical assessment on entry and coronary angiography if indicated. The clinical 
diagnosis was defined as ischemic (ST-elevation myocardial infarction (MI), non-ST-elevation MI and 
unstable angina) or non-ischemic as well as non-cardiac. Receiver operating characteristics (ROC) 
curves were used to assess the diagnostic validity and area under the curve (AUC) was compared 
between the tested markers. 
Results: At admission AUC were 0.80 for hFABP and 0.81 for hs-T. At 3 hours 0.86 for hFABP and 
0.88 for hs-T. At 6 hours 0.86 (hFABP) and 0.91 (hs-T). The performance of the other markers was 
moderate in comparison to hs-T and hFABP. Early dynamic changes (rise and fall) of hFABP was 
much more pronounced as compared to hs-T. In 20% of patients with MI hFABP was elevated at 
admission, while hs-T was not. 
Conclusion: In this study hFABP and hs-T demonstrated similar characteristics, but hFABP often rose 
earlier. The dynamic characteristics of hFABP makes it a clinically useful and relevant parameter. 
hFABP in combination with hs-T enhances sensitivity to rule in MI early after onset of pain. Copeptin, 
GP-BB and MRP8/14 yielded little additional information to the classic markers. Commercially 
available rapid tests for hFABP can be a useful tool in clinical decision making in an ambulatory 
stetting such as hospitals, doctors offices and (air)ambulances. 
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Risk-stratification in patients with acute chest pain using three high-sensitivity 
cardiac troponin assays 
P. Haaf (Basel, CH) 
 

Purpose: Several high-sensitivity cardiac troponin (hs-cTn) assays have recently been developed. It is 
unknown which hs-cTn provides the most accurate prognostic information and to what extent early 
changes in hs-cTn predict mortality. 
Methods: In a prospective, international multicenter study, cTn was simultaneously measured with 
three novel (hs-cTnT, Roche Diagnostics; hs-cTnI, Beckman-Coulter; hs-cTnI, Siemens) and a 
conventional assay (cTnT, Roche Diagnostics) in a blinded fashion in 1117 unselected patients with 
acute chest pain. Patients were followed-up 2 years regarding mortality. 
Results: 82 (7.3%) patients died during follow-up. The 2-year prognostic accuracy of hs-cTn was most 
accurate for hs-cTnT (area under the ROC curve (AUC) 0.78 (95% CI 0.73-0.83) and outperformed 
both hs-cTnI (Beckman-Coulter, 0.71 (95% CI 0.65-0.77; p=0.001 for comparison), hs-cTnI (Siemens) 
0.70 (95% CI 0.64-0.76; p<0.001 for comparison)) and cTnT 0.67 (95% CI 0.61-0.74; p<0.001 for 
comparison). Absolute changes of hs-cTnT were more accurate than relative changes in predicting 
mortality, but inferior to presentation values of hs-cTnT (Figure 1 A). Combining changes of hs-cTnT 
within the first 6 hours with their presentation values did not further improve prognostic accuracy. 
Similar results were obtained for both hs-cTnI assays regarding the incremental value of changes. 
Mortality risks of patients with hs-cTnT values avove the 99th percentile but cTnT values below the 
99th percentile were higher than in patients with both hs-cTnT and cTnT below the 99th percentile 
(Figure 1B). Hs-cTn concentrations remained powerful predictors of death in clinically challenging 
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subgroups such as patients with pre-existing coronary artery disease, impaired renal function and 
patients older than 75 years. 
Conclusions: Hs-cTnT is more accurate than hs-cTnI in the prediction of long-term mortality. Changes 
of hs-cTn do not seem to further improve risk stratification beyond initial presentation values. 
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Temporal trends for stroke in patients admitted with acute coronary syndrome 
1997 -2012 
D. Radovanovic, P. Erne, G. Pedrazzini, J.-C. Stauffer, R. Jeger, M. Essig, P. Urban on behalf of the 
AMIS Plus Investigators 
 

Background: Stroke is a feared complication in patients with acute coronary syndrome (ACS). The last 
decades have seen a change in therapy with a switch from lytic therapies to percutaneous 
revascularisation. New anticoagulants and antiplatelets strive to reduce recurrent ischemia and keep 
possible bleeding low. The aim of this study was to evaluate temporal trends of stroke in ACS patients.  
Methods: The data from the AMIS Plus Registry were analyzed using multivariate logistic regression.  
Stroke was defined as any cerebrovascular event due to ischemic, thrombotic or hemorrhagic 
disturbances confirmed by a neurologist or imaging modality. 
Results: Among 39,266 ACS patients enrolled in the AMIS Plus registry from January 1997 to 
December 2012, 355 patients (0.9%) suffered a stroke during their hospital stay. The frequency of 
stroke decreased significantly during the observation period: 1.5% in 1997/98, 0.9% in 2006/07 and 
0.6% in 2012. This trend corresponds with a sharp decrease in the use of thrombolysis (from 33.8% in 
1997 to 7% in 2004 and 0.5% in 2012) and a corresponding increase in the use of percutaneous 
coronary interventions (PCI).  
Figure 1. Frequency of stroke in patients hospitalized with ACS 1997-2012  
Independent predictors for developing a stroke in this ACS population were age (OR 1.02; 95%CI 
1.01-1.03; p<0.001), Killip>2 (OR 3.42; 95%CI 2.58-4.53; p<0.001), diabetes (OR 1.40; 95%CI 1.09-
1.80; p=0.010), hypertension (OR 1.39;95%CI 1.07-1.80; p=0.013), thrombolysis (OR 1.52; 95%CI 
1.06-2.19; p=0.001) and admission year (OR 0.93; 95%CI 0.90-0.96; p<0.001 ).Crude in-hospital 
mortality of the ACS patients with stroke was 34.6% (vs. 6.3% in patients without) and stroke was an 
independent predictor of in-hospital mortality (adjusted OR 7.42; 95%CI 5.87-9.39). 
Conclusion: The frequency of stroke developing during hospitalization for ACS has significantly 
decreased from 1.5% to 0.6% in Switzerland over the last 15 years. Elderly ACS patients with worse 
cardiac function, diabetes and hypertension are high-risk patients for stroke during hospitalization. 
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Biolimus-eluting stents with biodegradable polymer versus bare metal stents in 
acute myocardial infarction: serial intravascular imaging and clinical two years 
results of the randomized COMFORTABLE AMI Trial 
L. Räber, H. Kelbæk, M. Ostoijc, A. Baumbach, D. Heg, D. Tüller, C. von Birgelen, M. Roffi, A. 
Moschovitis, P. Wenaweser, R. Bonvini, G. Pedrazzini, R. Kornowski, K. Weber, T.F. Lüscher, M. 
Taniwaki, C. Matter, B. Meier, P. Jüni, S. Windecker (Bern, CH; Copenhagen, DK; Belgrade, RS; 
Bristol, GB; Zürich, CH; Enschede, NL; Genève, Lugano, CH; Tel Aviv, IL; Kreuzlingen, CH) 
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Introduction: The long term safety and efficacy of drug-eluting stents compared with bare metal stents 
remains controversial in patients with ST-segment myocardial infarction undergoing primary 
percutaneous coronary intervention (PCI), specifically after cessation of dual antiplatelet therapy. We 
compared stents eluting biolimus from a biodegradable polymer with bare metal stents throughout two 
years and employed intravascular imaging in a subgroup of patients to compare stent vessel wall 
interactions between groups. 
Methods: A total of 1,161 patients with ST-segment elevation myocardial infarction were randomly 
assigned to receive biolimus-eluting stents with biodegradable polymer or otherwise identical bare 
metal stents in a multicenter, assessor-blind, superiority trial. The primary endpoint was a composite 
of cardiac death, target-vessel reinfarction and ischemia-driven target lesion revascularization at one 
year. 103 patients underwent post-procedural and 13 months follow-up using intravascular ultrasound 
(IVUS) and optical coherence tomography (OCT) with the objective to assess stent strut coverage, 
malapposition, early and late thrombus attachment, neointimal proliferation and vessel wall 
remodelling. Intravascular imaging findings were analysed by an independent CoreLab (Cardialysis 
Rotterdam). 
Results: At one year, patients receiving biolimus-eluting stents with biodegradable polymer had 
significantly lower rates of the primary endpoint compared with patients receiving bare metal stents 
(4.3% versus 8.7%, hazard ratio 0.49, 0.30 to 0.80, P=0.004).  Results of the clinical two year follow-
up and the intravascular imaging will be reported at the timepoint of the congress. 
Conclusion: This is the first randomized study comparing the safety and efficacy of newer generation 
DES in acute ST-elevation myocardial infarction throughout 2 years accompanied by a serial in-depth 
imaging analysis of the culprit lesion using intravascular IVUS and OCT. 
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Mortality trends among diabetic patients with ST-elevation myocardial 
infarction 
M. Roffi, D. Radovanovic, P. Erne, P. Urban, S. Windecker, F. Eberli on behalf of the AMIS Plus 
Investigators 
 

Background: Data on temporal trends in outcomes, gender differences, and adherence to evidence-
based therapy (EBT) of diabetic patients with ST-segment elevation myocardial infarction (STEMI) are 
sparse.  
Methods: We performed a retrospective analysis of prospectively acquired data on 3565 diabetic 
(2412 males and 1153 females) STEMI patients enrolled in the Swiss AMIS Plus registry between 
1997 and 2010 and compared in-hospital outcomes and adherence to EBT with the non-diabetic 
population (N=15,531).  
Results: In-hospital mortality dramatically decreased in diabetic patients, from 19.9% in 1997 to 9.0% 
in 2010 (Ptrend<0.001) with an age-adjusted decrease of 6% per year of admission. Similar trends 
were observed for age-adjusted reinfarction (OR 0.86; P<0.001), cardiogenic shock (OR 0.88; 
P<0.001), as well as death, reinfarction or stroke (OR 0.92; P<0.001). However, the mortality benefit 
over time was observed in diabetic males (Ptrend=0.006) but not females (Ptrend=0.082). In addition, 
mortality remained twice as high in diabetic patients compared with nondiabetic ones (12.1% vs. 6.1%, 
P<0.001) and diabetes was identified as independent predictor of mortality (OR 1.23; P=0.022). Within 
the diabetic cohort, females had higher mortality than males (16.1% vs. 10.2%, p<0.001) and female 
gender independently predicted in-hospital mortality (OR 1.45; P=0.015). Adherence to EBT 
significantly improved over time in diabetic patients (Ptrend<0.001) but remained inferior - especially in 
women - to the one of nondiabetic individuals. 
Conclusions: In-hospital mortality and morbidity of diabetic STEMI patients in Switzerland improved 
dramatically over time but, compared with nondiabetic counterparts, gaps in outcomes as well as of 
EBT use persisted, especially in women. 
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Radial versus femoral access for coronary angiography in patients presenting 
with an acute coronary syndrome: impact on door to balloon time and bleeding 
events 
I. Reho, M. Sprenger, B. Bottignole, D. Tüller, D.J. Kurz, A. Bernheim, F.R. Eberli, R. Zbinden (Zürich, 
CH) 
 

Background: The radial access for coronary angiography is superior compared to the femoral 
approach regarding access site complications (bleeding events especially in patients presenting with 
an acute coronary syndrome (ACS). One concern when switching from the femoral to the radial route 
is an increase in door-to-balloon time in ST-elevation myocardial infarction (STEMI) patients, 
especially when operators are not experienced with the radial access. As an institution with a primarily 
femoral approach we switched to the radial access route during 2012. The aim of this analysis was to 
look for differences in bleeding events and door to balloon times comparing patients with the radial 
and the femoral access, respectively. 
Methods/Results: In 2012 789 patients underwent urgent coronary angiography for  an ACS at our 
institution (388 STEMI patients, 401 NSTEMI patients; mean age 63.9 +/- 13.0 years; 24.6% women). 
502 patients had a femoral access for coronary angiography and 287 patients had a radial approach 
(36%).  Access related bleeding rate was 4.0% for the radial approach and 11.8% for the femoral 
approach (p=0.001). There was no significant difference between femoral and radial access regarding  
gender. Patients in the femoral access group were slightly older compared to the radial group (64.9+/- 
12.6 vs 62.1 +/- 13.5 years; p=0.004)  
388 STEMI patients were treated by primary percutanous intervention (PCI) in 2012 at our institution. 
Door to balloon time was 102 +/- 103 minutes (including patients transferred from other hospitals). 110 
STEMIs were treated by the radial approach and 278 by the femoral approach. Door to balloon time 
was 103 +/- 76min for the radial group and 102 +/- 113 min for the femoral group  (p=NS).  
Conclusion: For experienced “femoral operators” a switch to the radial access site is feasible and safe. 
There is no significant increase in door- to balloon time but a significant decrease in bleeding events 
with the radial approach in patients presenting with ACS. 
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Aortic root surgery in patients with Marfan syndrome in the current era: 
Analysis of surgical technique and outcome in 59 patients 
C.H. Attenhofer Jost, H.M. Connolly, J.M. Bowen, C. Scott, H.V. Schaff (Zürich, CH; Rochester, US) 
 

Background: There are limited data on outcome of aortic root surgery in patients (pts) meeting strict 
diagnostic criteria for Marfan syndrome (MFS) in the current era. 
Methods: Pts meeting diagnostic criteria for MFS referred for aortic surgery  were included in this 
study. We identified 59 pts diagnosed as having MFS by modified Ghent criteria including genetic 
testing (10 pts), family history (32 pts) and/or using diagnostic features plus the systemic score. 
Results: Between April 2004 to February 2012, 59 MFS pts (42 men; 71%) referred for aortic root 
replacement underwent 67 cardiac operations (7 had 2 operations and 1 had 3 operations).  The 
primary reason for surgery included aortic root aneurysm in 51 pts (all had aortic root dimension >45 
mm), aortic regurgitation in 15, acute dissection in 4, and MR due to MVP in 7. Age at surgery was 
36±13 years (range: 14-63). Mean height was 190±10 cm, preoperative aortic root size was 50±6 mm 
(23±4 mm/m2 BSA, in 8 pts >28mm/m2), and mid-ascending aorta 36±7 mm.  
Among 59 initial operations, 20 (34%) had composite replacement of AV and ascending aorta (AVR), 
and 39 (66%) had AV sparing root replacement (AVS) procedures (37 David type and 2 Yacoub type 
operations). Five pts having AVS procedures had additional simultaneous AV repair. 9 of the 59 pts 
(15%) had aortic arch repair due to aneurysmal dilatation at the time of initial aortic root procedure. 
Three pts had MV repair, and one had MV replacement as simultaneous procedures. Early mortality 
was 0%. 
At a mean follow-up 4.6±3.2 years, 2 deaths occurred: a 38 year old man died 4.5 years after surgery 
(sudden cardiac death) and a 42 year old man died with urosepsis 1.5 years after surgery. 
Eight pts (14%) required 11 reoperations; 6 of the 8 pts had initial AVS procedure (5 David-see 
graphic, 1 Yacoub). Among the 11 reoperations, five had subsequent AVR (severe AR), CABG (1pt), 
infected prosthetic AV in 1 and ascending aortic replacement (1 pt), AV replacement for AR plus MV 
repair, one had a composite homograft placed for recurrent graft infection and one pt had surgery for 
dissection of the descending aorta and later surgery for a thoracoabdominal aneurysm.  
Conclusion: Prophylactic aortic root replacement in MFS pts with AVS or AVR carries an excellent 
survival. Preoperative aortic root size is rarely  >28 mm/m2. Reoperations are most often required 
after initital AVS procedures; AVS procedures can fail and identification of risk factors for failure is 
essential. 
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Should aortic arch replacement be performed during initial surgery for aortic 
root aneurysm in patients with Marfan syndrome? 
F Schoenhoff, A. Kadner, M. Czerny, K. Meszaros, J. Schmidli, T. Carrel (Bern, CH) 
 

Objective: Aim of this study was to investigate whether complete arch replacement during initial 
surgery for root aneurysm should be routinely performed in patients with Marfan syndrome (MFS). 
Patients and methods: Retrospective analysis of 94 consecutive MFS patients fulfilling Ghent criteria 
that underwent 148 aortic surgeries and were followed at this institution since 1995. 
Results: Mean follow-up was 8.8±7y. Initial presentation was acute aortic dissection (AAD) in 35% of 
patients [76% type A, 24% type B] and aneurismal disease in 65%.  
Complete arch replacement was performed in 8% of patients during initial surgery for AAD (otherwise 
hemi-arch replacement was performed) and 1.6% in elective root repair. Secondary complete arch 
replacement had to be performed in only 5% of patients without, but in 33% following AAD [36% of 
type A, 25% of type B] (p=0.0004). Thirty-day, 6-months, 1-year and overall mortality was 3.2%, 5.3%, 
6.4% and 11.7%, respectively. Operative and 30d mortality in secondary aortic arch replacement was 
zero. 
Secondary complete arch replacement after AAD did not increase the need for complete replacement 
of the thoraco-abdominal aorta during follow-up (37% vs 40%, p=1.0). 
Conclusion: MFS patients undergoing elective root repair have a small risk for re-interventions on the 
aortic arch and primary replacement does not seem to be justified.  
In patients with AAD, the need for re-interventions is precipitated by the dissection itself and not by 
limiting the procedure to a hemi-arch replacement in the emergency setting. This strategy is 
associated with low mortality in MFS patients presenting with AAD. 
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Different prognostic value of functional right ventricular parameters in 
arrhythmogenic right ventricular cardiomyopathy 
A.M. Saguner, A. Vecchiati, S.H. Baldinger, A. Medeiros Domingo, P. Biaggi, A. Müller-Burri, L.M. 
Haegeli, R. Jenni, E. Delacrétaz, C.B. Brunckhorst, F. Duru, F.C. Tanner (Zürich, Bern, CH) 
 

Introduction: The value of standard two-dimensional transthoracic echocardiographic (TTE) 
parameters for risk stratification in patients with arrhythmogenic right ventricular cardiomyopathy 
(ARVC) is controversial. 
Methods: We investigated the impact of right ventricular fractional area change (FAC) and tricuspid 
annulus plane systolic excursion (TAPSE) for prediction of major adverse cardiovascular events 
(MACE) defined as the occurrence of cardiac death, heart transplantation, survived sudden cardiac 
death, ventricular fibrillation, sustained ventricular tachycardia or arrhythmogenic syncope.  
Results: Among 70 patients who fulfilled the 2010 ARVC Task Force Criteria and underwent baseline 
TTE, 37 patients (53%) experienced a MACE during a median follow-up period of 5.3 (IQR 1.8-9.8) 
years. FAC, TAPSE, and TAPSE indexed to body surface area (BSA) decreased over time (p=0.032 
for FAC, p=0.041 for TAPSE, and p=0.014 for TAPSE/BSA, each vs. baseline), whereas right 
ventricular end-diastolic area (RVEDA) increased (p=0.029 vs. baseline). Kaplan-Meier analysis 
revealed a reduced cumulative survival among patients with FAC <23% (p<0.001), TAPSE <17mm 
(p=0.021), or right atrial (RA) short axis/BSA >=25mm/m2 (p=0.037) at baseline. A reduced FAC 
constituted the only independent predictor of MACE on multivariate analysis (hazard ratio 1.07 per 1% 
decrease; 95% confidence interval 1.02-1.11; p=0.004). 
Conclusion: This long-term observational data indicates that FAC is the only independent predictor of 
adverse outcome in ARVC, while TAPSE and dilatation of right-sided cardiac chambers have a lower 
predictive value. These parameters advocate a role for TTE in risk stratification in patients with ARVC. 
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Stress-perfusion Cardiac Magnetic Resonance (CMR) at 3.0 Tesla: diagnostic 
accuracy and appropriateness of CMR-driven coronary angiography. A single 
center experience 
S. Muzzarelli, E. Faragasso, G. Pedrazzini, D. Sürder, E. Pasotti, T. Moccetti, F. Faletra (Lugano, CH) 
 

Background: Stress-perfusion cardiac magnetic resonance (CMR) has become an important non-
invasive diagnostic tool for the functional assessment of patients with known or suspected coronary 
artery disease. However, little data are available about the appropriateness of CMR-driven coronary 
angiography (cath) in ischemia positive patients and about the diagnostic accuracy of stress-perfusion 
CMR at 3.0 Tesla.  
Methods: This was an observational single center study. All consecutive patients undergoing 
combined stress-perfusion/viability CMR on a 3.0 Tesla system at our institution between September 
2011 and December 2012 were included. Myocardial ischemia was quantified with a semi-quantitative 
score by using a 16-segment model (score for each segment: 0-2, maximal score 32). The localization 
of myocardial ischemia was described based on the territories of the main epicardial coronary vessels. 
Territories with predominant transmural scar were excluded. The appropriateness of cath in ischemia 
positive patients and the diagnostic accuracy of stress-perfusion CMR to detect a significant coronary 
stenosis (>= 70%) at subsequent, CMR-driven cath, was determined based on a coronary territory 
analysis.  
Results: 668 stress-perfusion/viability CMR were performed, of which 168 (20%) were positive for 
myocardial ischemia. 92 of those patients (55%) then underwent cath. The definitive decision for cath 
was taken by the treating cardiologist. Patients not undergoing cath had less extensive myocardial 
ischemia (mean ischemic score 2.7±1.8 vs. 4.4±3.1; p<0.01). In 80 patients (87% of those undergoing 
cath) either a significant coronary stenosis (>= 70%) was found or a revascularization was performed. 
All together 267 coronary territories (in 92 patients, 9 territories excluded because of predominant 
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transmural scar) were compared with cath findings. Overall, sensitivity and specificity was of 90% and 
87%. For the single coronary territories sensitivity and specificity was as follows: left anterior 
descending (n=88; 83%-85%), circumflex (n=91; 100%-79%), right coronary artery (n=88; 86%-94%).  
Conclusions: Stress perfusion CMR at 3.0 Tesla demonstrates good sensitivity and specificity for 
detecting significant coronary artery disease in a coronary territory analysis. CMR driven-cath in 
ischemia positive was shown to be appropriate in a large collective of unselected patients undergoing 
stress perfusion CMR for functional evaluation of coronary artery disease. 
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Causes of disagreement between low dose 256-slice dual-source Computed 
Tomography (CT) and coronary angiography 
S. Muzzarelli, R. Murzilli, D. Sürder, L.M. Donato, M.C. Dequarti, S. Musto D'Amore, F. Faletra 
(Lugano, CH) 
 

Background: Coronary computed tomography angiography (CCTA) has become a robust imaging 
modality. However, little is known about factors influencing its diagnostic accuracy. Therefore, we 
aimed to describe diagnostic accuracy of last generation 256-slice dual-source CT and to identify 
causes of misinterpretation. 
Methods: Fifty-five consecutive patients undergoing coronary angiography (cath) following CCTA were 
retrospectively re-interpreted by 2 independent observers. CCTA were performed with a 256-slice 
dual-source CT high-pitch spiral (n=17, 31%) or step-and-shoot (n=37, 69%) mode. Segmental luminal 
stenosis was graded as <50%, 50-69%, and >= 70% according to CCTA and cath (AHA-
segmentation). At CCTA vessel diameter (<2, 2-3, >3mm), image quality by using a validated 5-point 
quality score, plaque characteristics (non-calcified, calcified, mixed plaque) and plaque localization 
(bifurcation vs non) were described for all segments. Finally, contrast-to-noise ratio (CNR) and the 
total Agaston calcium score were quantified in all patients. Agreement between CCTA and cath, and 
independent predictors of disagreement were determined.  
Results: All together 851 coronary segments were evaluated. Per-segment sensitivity and specificity at 
>= 50% stenosis was of 81% and 97%. There was a substantial agreement between CCTA and cath 
(k=0.68; SE=0.03) for the 3 categories of coronary stenosis. Segments with disagreement (n=65, 7%) 
were more likely to have a worse quality score (Odds Ratio [OR] 2.4 per point; 95%-CI=1.8-3.2), a 
smaller diameter (OR 0.4; 95%-CI=0.2-0.9 and OR 0.4; 95%-CI=0.2-0.9 if diameter 2-3mm and >3mm 
as compared with <2mm), a lower CNR (OR 0.7; 95%-CI=0.5-0.9 per tertile) and were more likely to 
be bifurcation lesions (OR 8.2; 95%-CI=4.2-16.0). HR per se, total Agaston calcium score, BMI, 
plaque characteristics and scan modus did not predict disagreement. In a multivariable model the 
quality score, the CNR and bifurcation lesion remained independent predictors of disagreement.  
Conclusion: There is a substantial agreement in grading of coronary stenosis between CCTA and 
cath. However, discrepancies exist and are mainly related with motion- and noise-related image 
quality and vessel anatomy. Surprisingly, calcium score did not predict disagreement (trend only), 
probably indicating conscious reading of CCTA images. Awareness of such potential limitations may 
help guiding interpretation of CCTA and further technical development of CT scanners. 
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Echocardiographic evaluation of severe aortic stenosis: impact of three-
dimensional imaging and correction for pressure recovery 
B.E. Stähli, A. Abouelnour, A. Vecchiati, R. Jenni, F.C. Tanner (Zürich, CH) 
 

Introduction: In patients with aortic stenosis (AS), echocardiographic grading of stenosis severity is 
important, in particular when valve surgery or transcatheter aortic valve implantation (TAVI) are 
considered. Energy loss index (ELI) has been proposed to improve the determination of aortic valve 
area (AVA) by correcting for the effects of pressure recovery. However, the impact of ELI on 
calculation of AVA in patients with severe AS has not been studied, and the effect of 3D 
echocardiography in this context is not known. 
Methods: Transthoracic (TTE) and transesophageal (TEE) echocardiography studies of 40 patients 
(54% males) with severe AS evaluated for TAVI were analyzed. AVA was calculated by the continuity 
equation based on left ventricular outflow tract (LVOT) diameter measured in 2D-TTE and 2D-TEE as 
well as based on LVOT area measured in 3D-TEE. In addition, AVA determined by 3D-TEE 
measurements was corrected for ELI (ELI = [(AVA x Aortic area) / Aortic area - AVA)] / body surface 
area). AVA and indexed AVA (AVAI) obtained from these four methods were compared. 
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Results: LVOT area was 2.45±0.91 cm2 calculated using 2D-TTE diameter measurements, 2.82±0.78 
cm2 calculated using 2D-TEE diameter measurements, and 4.27±0.89 cm2 measured in 3D-TEE 
(p<0.001). The AVA was 0.52±0.19 cm2 calculated using 2D-TTE values, 0.59±0.17 cm2 using 2D-
TEE values, and 0.90±0.22 cm2 using 3D-TEE values (p<0.001). The AVAI calculated by 2D-TTE and 
2D-TEE was smaller (0.29±0.11 cm2/m2 and 0.33±0.10 cm2/m2, respectively) as compared to the 
value obtained by 3D-TEE (0.51±0.13 cm2/m2; p<0.001). When AVAI assessed by 3D-TEE was 
corrected for pressure recovery by ELI, there was a further increase (0.60±0.17 cm2/m2; p<0.001; 
Figure 1). Utilizing 3D-TEE and correction for pressure recovery by ELI, 14/35 (40%) patients were 
reclassified to have moderate aortic stenosis with an AVAI between 0.60-0.85 cm2/m2, and 2 patients 
had AVAI >0.85 cm2/m2.  
Conclusions: Since the true LVOT is not circular, the geometric assumptions used for calculation of 
AVAI from 2D measurements lead to underestimation of AVA in patients with severe AS. The effects 
of pressure recovery accentuate this problem. When both the true LVOT area and the effects of 
pressure recovery are considered, AS needs to be reclassified from severe to moderate in over a third 
of patients. The implementation of these parameters in echocardiographic practice might improve the 
accuracy of AS severity assessment. 
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Oral session 7 
Congenital heart disease 
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Cardiac resynchronization therapy after anatomic repair for congenitally 
corrected transposition of the great arteries 
P.O. Myers, V. Bautista-Hernandez, F. Cecchin, G.R. Marx, P.J. del Nido (Boston, US) 
 

Objective: Early results for anatomic repair of congenitally corrected transposition of the great arteries 
(ccTGA) are excellent. However, development of left ventricular dysfunction late after repair remains a 
concern. Ventricular pacing and prolonged QRS have been shown to be risk factors for left ventricular 
dysfunction. In this study we sought to determine factors leading to late left ventricular dysfunction and 
the impact of cardiac resynchronization as a primary and secondary (upgrade) mode of pacing. 
Methods: From 1992 to 2012, 106 patients (median age at surgery, 14 months; range, 2 months to 43 
years) with ccTGA had anatomic repair. A retrospective review of pre-operative variables, surgical 
procedure, and post-operative outcomes was performed. Sixty-two patients had an arterial switch, 42 
patients a Rastelli procedure, and 2 had an aortic translocation. 
Results: Early mortality was 5.7% (n = 6), and there were 3 late deaths during a median follow-up 32 
months (range, 7 days to 7.2 years). The early deaths were excluded from further analysis. Twelve 
patients (12%) developed moderate or severe left ventricular dysfunction. Thirty-eight patients (38%) 
were pacing at latest follow-up. Seventeen patients had resynchronization therapy, 9 as an upgrade 
from a prior dual chamber system (8.5%) and 8 as a primary pacemaker (7.5%). Factors associated 
with LV dysfunction were age at repair > 10 years (P < 0.001), weight > 20 kg (P < 0.001), pacemaker 
implantation (P < 0.001) and severe neo-aortic regurgitation. Eight of nine patients undergoing 
secondary cardiac resynchronization therapy (upgrade) improved LV function. None of the 8 patients 
undergoing primary resynchronization developed LV dysfunction.  
Conclusions: Late left ventricular dysfunction after anatomic repair of ccTGA is not uncommon, with 
higher incidence in older patients and in those requiring pacing. Early repair, aggressive management 
of significant neo-aortic regurgitation and cardiac resynchronization therapy in patients requiring a 
pacemaker could be of value to preclude the development of left ventricular dysfunction. 
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A novel pediatric biventricular assist device: test bench results 
S. Perrodin, M. Van Steenberghe, P. Tozzi (Lausanne, CH) 
 

Objectives: Most pediatric ventricular assist devices (VADs) currently used in children are 
extracorporeal pulsatile pumps or centrifugal pumps. Research today focuses on miniaturizing existing 
adult continuous flow pumps to make them completely implantable in children. These VADs require 
long-term anticoagulation therapy and extensive surgery, as well as the need for two devices to be 
implanted for biventricular support. We created an external biventricular assist device for children 
made of Nitinol. These wires shorten when heated with an electric current and lengthen when cooling. 
Placed around the heart, this device supports it with a compressing movement mimicking the cardiac 
muscle’s contractions. The aim of this study is to evaluate the performance of this device in a test 
bench. 
Methods: Coiled Nitinol wires were attached vertically between two discs, placed at the apex and base 
of a pediatric heart model. Energy was provided by a laboratory power supply. Ejection fraction, heart 
rate, cardiac output and generated systolic pressure were measured on a test bench allowing variation 
in preload and afterload settings. 
Results: The heart model had an end-diastolic volume of 26 ml. Our test bench settings were a 
preload range of 0 - 15 mmHg and an afterload range of 0 - 160 mmHg. To reach the device’s 
maximal contraction, a power supply of 35 volts and 3.5 amperes during 1.5 seconds was necessary. 
With a diastole lasting 1.5 seconds to obtain complete relaxation, we achieved a heat rate of 20 beats 
per second. The ejection fraction range went from 34.4 % down to 1.2 % as the afterload increased, 
along with a cardiac output from 180 ml/min down to 6 ml/min. The device generated a maximal 
systolic pressure of 30 mmHg. 
Conclusions: External biventricular assistance in child’s size heart is technically feasible. This device 
does not require anticoagulation therapy and a single device could assist both ventricles. Further 
testing remains necessary to assess this VAD’s in-vivo performance range and it’s reliability. 
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Staged left ventricular recruitment following single ventricle palliation in 
patients with borderline left heart hypoplasia 
P.O. Myers, S.M. Emani, D.B. McElhinney, W. Tworetzky, D. Zurakowski, F.A. Pigula, G.R. Marx, P.J. 
del Nido (Boston, US) 
 

Introduction: Management of patients with hypoplastic left heart (LH) syndrome and borderline left 
ventricle (LV) is dichotomous: SVP or biventricular (BiV) repair.  We hypothesize that staged LV 
recruitment and BiV conversion may be achieved following SVP by a strategy consisting of relief of 
inflow and outflow tract obstructions, resection of endocardial fibroelastosis, and promotion of flow 
through the LV. The objective was to review our results of a novel management strategy intended to 
rehabilitate the LH in patients with LH hypoplasia who have undergone initial SVP. 
Methods: Patients with hypoplastic LH and borderline LV who underwent traditional SVP (n=41) or 
staged LV recruitment (n=38) between 1995 and 2012 were retrospectively analyzed and compared to 
a control SVP group. 
Results: Mean initial Z-scores for LH structures prior to Stage 1 were not significantly different 
between groups. Mortality was 3/38 (8%) following LV recruitment and 8/41 (19.5%) following 
traditional SVP. LH dimension Z-scores increased significantly over time following LV recruitment, 
whereas they declined following traditional SVP, with significant interaction between stage of palliation 
and treatment group.  Restriction of the atrial septum was the only predictor of increase in LVEDV 
(P<0.001). Native BiV circulation has been achieved in 12 patients following staged LV recruitment 
with all of these having had restriction at the atrial septum. 
Conclusions: In patients with borderline LH disease who undergo SVP, it is possible to increase LH 
dimensions by LV recruitment strategy. In a subset of patients, this strategy has allowed establishment 
of biventricular circulation. 
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Neonatal cerebral MRI in relation to neurodevelopmental outcome at one year 
of age in infants operated for congenital heart disease 
R. Liamlahi, W. Knirsch, S. Bertholdt, M. von Rhein, I. Scheer, A. Schmitz, H. Dave, V. Bernet, I. Beck, 
A. Dimitropoulos, B. Latal on behalf of the Research Group Heart and Brain 
 

Background: Cerebral injury may occur in infants undergoing bypass surgery for congenital heart 
disease (CHD). No information is available on the association between perioperative lesions and 
neurodevelopmental outcome. The objective of this study was to determine the correlation between 
perioperative cerebral injuries detected on cerebral MRI (cMRI) and neurodevelopmental outcome at 
one year of age in infants who underwent full-flow neonatal bypass surgery for severe CHD. 
Methods: Between 12/2009 and 01/2012, we included 30 neonates born at a median of 39 2/7 weeks 
(range 36 5/7 - 41 6/7) with severe CHD (dTGA n=22, univentricular heart defect n=7, interrupted 
aortic arch n=1). Thirty infants underwent cMRI before and 28 after the first bypass surgery. Median 
age at 1st cMRI was 6 (range 1-12) days, age at 2nd cMRI was 26 (range 13-52) days. At the age of 
12 months (11-16), 26 children were tested with the Bayley Scales of Infant Development III. 
Results: Median cognitive composite score was 103 (range 60-125), language composite score was 
(LCS) 91 (65-132) and motor composite score was (MCS) 90 (46-130). Outcome was significantly 
poorer than the norm for the LCS (p=0.005) and the MCS (p<0.001). Preoperative white matter injury 
or cerebral stroke occurred in 7 of 30 patients (23%), with isolated WMI in four, isolated stroke in one, 
and combined WMI and stroke in two. Lesions were mostly small. Postoperatively, two infants (7%) 
manifested new cerebral lesions, both minimal WMI’s. One infant developed an isolated vena galena 
thrombosis but no other lesion. We could not find any significant correlation between pre- or 
postoperative cerebral lesions (WMI or stroke) and any neurodevelopmental outcome variable.  
Conclusion: Neonates with severe CHD showed predominantly a WMI pattern on cMRI before and 
after full-flow bypass surgery. Lesions were mostly small. One-year outcome was poorer in the 
language and motor domain. Perioperative cerebral lesions did not correlate with neurodevelopmental 
outcome parameters. This may be due to the small sample size and to the fact that functional 
impairments associated with these lesions may not manifest until later in life. 
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Smaller brain volumes correlate with impaired neurodevelopmental function in 
adolescents after surgery for congenital heart disease 
W. Knirsch, A. Buchmann, C. Hagmann, R. Huber, P. Klaver, B. Latal, M. von Rhein on behalf of the 
Research Group Heart and Brain 
 

Background: Patients with complex congenital heart disease (CHD) are at risk for neurodevelopmental 
impairments. Delayed brain maturation and pre- and postoperative brain injury have been found with 
magnetic resonance imaging (MRI). We studied the long-term effect of CHD on brain development 
and function in adolescents with CHD.  
Methods and results: We examined 48 adolescent survivors of childhood cardiopulmonary bypass 
surgery for CHD in comparison to 32 healthy controls. At a mean age of 13.8 years, adolescents 
underwent an extensive neurodevelopmental assessment and cerebral MRI that was analyzed 
quantitatively by surface-based and voxel-based morphometry. Compared to controls, adolescents 
with CHD had lower total brain volume, white matter (p-values<0.01) and grey matter (p=0.05) 
volumes, whereas corticospinal fluid volumes were not different. Regional brain volume reduction 
ranged from 5.3 percent (cortical gray matter) to 11 percent (corpus callosum). Brain volume reduction 
was also present in CHD adolescents without macroscopic lesions (n=40). Adolescents with cyanotic 
CHD showed more brain  volume loss than those with acyanotic CHD, particularly in the white matter, 
thalami, hippocampi, and corpus callosum (all p-values<0.05). Volume reduction of grey and white 
matter correlated significantly with cognitive, motor and executive function (grey matter: p<0.05, white 
matter: p<0.01). 
Conclusions: Adolescents after cardiopulmonary bypass surgery for CHD show permanent brain 
volume loss, correlating with poorer neurodevelopmental performance in long-term follow-up. Our 
findings suggest that cerebral changes described for neonates with CHD are not transient and that the 
long-term cerebral involvement in survivors of cardiopulmonary  
bypass surgery for CHD affects neurodevelopmental outcome until adolescence. 
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Self-navigated free-breathing isotropic 3D whole heart MRI for the 
characterization of complex cardiac anatomy in patients with congenital heart 
malformations 
P. Monney, D. Piccini, G. Vincenti, T. Rutz, S.C. Koestner, M. Stuber, J. Schwitter (Lausanne, CH) 
 

Introduction: Cardiac anatomy of patients with congenital heart disease (CHD) is often complex and 
accurate evaluation mandates MR image acquisition in several non-standard planes. This requires 
much operator and patient involvement since multiple breath-holds are needed. The utility of self-
navigated isotropic 3D-free-breathing whole-heart MRI (SN-3D) was assessed for the visualization of 
heart, coronary arteries (CA) and great vessels in CHD patients.  
Methods: Data acquisition was performed during free breathing on a 1.5T-MRI scanner (Siemens 
Aera) with a 3D-radial trajectory modified for respiratory self-navigation; it was ECG-triggered, with a 
T2-preparation pulse and fat-saturated mid-diastolic bSSFP readout. The SN-3D started 4 min after 
injection of 0.2 mmol/kg of gadobutrol. Imaging parameters were: TR/TE 3.1/1.56ms, FOV 
(220mm)^3, acquired voxel size (1.15mm)^3. The isotropic image data were reformatted offline and 
image quality grading was performed.  
Results: 38 patients (66% male, age 23±10 y) were included. Heart rate (HR) was 71±13 bpm. The 
scan duration was 9.1±4.2 min. Image quality was good in 23, moderate in 10, mediocre in 2 and poor 
in 3. 3D datasets allowed the assessment of the arrangement of heart chambers and great vessels, 
the anatomy of venous return after atrial switch for transposition of the great arteries (Fig 1AB), the 
morphology of cavo-pulmonary connections after Fontan operation (Fig 1C), the morphology of the 
pulmonary arteries (Fig 1D), and the morphology of the aorta (Fig 1EF). In the high-resolution 
reformatted images, it was possible to measure the diameters of the vessels and to quickly plan 
targeted additional flow or cine images. Moreover, the proximal 3 cm of the CA could be well 
visualized and its 3D course followed in most of the patients with moderate or good image quality 
(N=33: LAD 97%, LCx 73%, RCA 91%), making SN-3D useful to detect anomalous CA (Fig 2).  
Conclusion: The SN-3D methodology enables time-efficient whole-heart coverage during free 
breathing. The only determinant for scanning time is the HR, while the need for breath-holding is 
entirely removed. Self-navigation and the absence of foldover artifacts with the 3D-radial acquisition 
enhance the ease of use and favor a fast acquisition planning. Even small anatomical structures could 
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be precisely identified illustrating the potential of this methodology to assess the anatomy of the 
proximal course of CA. 
The first two authors contributed equally 
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Evolution of systemic right ventricular function and exercise capacity in adults 
with complete transposition and an atrial switch procedure over a 5 year period 
S. Schenker, S. Rückforth, A. Wahl, K. Wustmann, M. Schwerzmann (Bern, CH) 
 

Introduction: The systemic right ventricle in the adult with congenital heart disease (e.g. with complete 
transposition of the great arteries [d-TGA] and a previous atrial switch procedure, or with congenitally 
corrected TGA) is thought to fail in the long run. Data on the evolution of right ventricular (RV) 
dysfunction and exercise capacity in these patients are still sparse.  
Methods: Retrospective, descriptive analysis of serial follow-up exams in adults with d-TGA and an 
atrial switch procedure seen at the Congenital Cardiac Center in Bern between 2005 and 2013. 
Systolic systemic RV function and exercise capacity were assessed by serial cardiac magnetic 
resonance imaging (cMRI) and cardiopulmonary studies (CPS). 
Results: Out of 61 adults with an atrial switch procedure for d-TGA, 32 adults (mean age 32±8 years, 
22-49 years, 10 females) had serial cMRI exams. 21 of these adults also had serial CPS studies 
(mean age 32 ± 8 years, 3 females). Over a time period of 5.5 ± 2.6 years, there was no increase in 
RV enddiastolic volume indexed to body surface area (RVEDVI). RVEDVI was 120±33ml/m^2 at first 
and 117±45ml/m^2 at late follow-up exam. To our surprise, RV ejection fraction (EF) slightly improved 
over time from 44±8% at first  to 49±8% at late follow-up (p=0.005). We found no correlation between 
age, gender and associated defects to RV-EF at late follow-up. However, adults with documented 
sustained tachycardias (n=9) had more impaired RV function than adults without arrhythmias at late 
follow-up (RVEF 44±10% vs RVEF 51±6%, p = 0.039). Overall, exercise capacity was mildly reduced 
in our patients at first and late follow-up (70±15% and 69±15% of predicted peak VO2). Absolute 
exercise capacity decreased over time (peak VO2 28 ml/kg/min at first and 25 ml/kg/min at late follow-
up, p=0.06), but there was no change in age-, gender- and weight adjusted predicted exercise 
capacity. Adults with arrhythmias (6 pts, mean age 32±8 years) had a lower exercise capacity at late 
follow-up compared to adults without arrhythmias (54±17% vs. 75±9% of predicted peak VO2; 
p=0.002)  
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Conclusion: It is reassuring that in a contemporary cohort of adults with a systemic RV, we observed 
no decrease in RV function and no decline in exercise capacity over a 5 year period.  However, adults 
with tachyarrhythmias are more likely to develop systolic RV dysfunction and decreased exercise 
capacity, and require careful medical surveillance. 
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Prevalence of baffle-leaks in adults after atrial switch operations for 
transposition of the great arteries 
G. De Pasquale Meyer, F. Bonassin, A. Oxenius, T. Seeliger, F.C. Tanner, P. Biaggi, C.H. Attenhofer 
Jost, M. Greutmann (Zürich, CH) 
 

Background: Intra-cardiac right to left shunting predisposes to paradoxical systemic embolism, 
particularly in the presence of intravenous lines or transvenous pacemaker leads. In patients after 
atrial switch operations for transposition of great arteries residual leaks between the surgically created 
atrial baffles are well-known long-term sequelae. The prevalence of such baffle-leaks is however not 
well defined. 
Methods: Since 2010 we routinely perform contrast echocardiography with agitated saline, to detect 
baffle-leaks in patients after atrial switch operations (Senning or Mustard repair). For this study we 
analyzed all patients who had transthoracic echocardiography with saline contrast injection between 
2010 and 2012. The presence and severity of right to left shunting was assessed. We compared 
baseline characteristics, oxygen saturation at rest and during exercise testing and hemoglobin levels 
between patients with and without baffle-leaks. 
Results: A total of 65 patients (56 patients after Senning and  9 patients after Mustard repair) without 
previously known baffle-leaks were identified (mean age 32 +/- 8 years, 77% males). In 57 patients 
(88%) saline-contrast echocardiography was performed without clinical suspicion for a baffle-leak, and 
in 8 patients (12%) for suspected baffle leaks (4 patients with unexplained oxygen desaturation, 2 
patients with recurrent strokes and 2 patients with suggestive findings on cardiac MRI). Right to left 
shunting was identified in 42 patients (65%). Most patients had spontaneous right to left shunting 
(88%); 17 (45%) had grade 1, 12 (33%) had grade 2 and 8 (21%) had grade 3 shunts. Five patients 
with the incidental diagnosis of a baffle-leak had previous implantation of transvenous pacemaker 
leads; one of them had a previous stroke without anticoagulation. The rate of baffle-leaks was not 
different between patients who had Senning or Mustard repairs (64% versus 67%, p = 0.6). On 
average, patients with baffle leaks had lower oxygen saturations at peak exercise (93 +/- 5% versus 
96 +/- 3%, p = 0.004) but not at rest (97 +/- 3% versus 98 +/- 2%, p = 0.051) without any difference in 
hemoglobin levels.  
Conclusions: Baffle leaks are common in our population of patients after atrial switch operations for 
transposition of the great arteries. Routine use of saline contrast echocardiography may help to 
identify patients with right to left shunting who are at potential risk for paradoxical systemic embolism. 
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Valve-sparing aortic root replacement and remodeling with complex aortic 
valve reconstruction in children and young adults with moderate or severe 
aortic regurgitation 
P.O. Myers, P.J. del Nido, S.M. Emani, C.W. Baird (Boston, US) 
 

Objectives: Aortic regurgitation or anomalous leaflet anatomy usually precludes valve-sparing aortic 
root procedures for aneurysmal disease. This study reviews our experience in combined valve-sparing 
aortic root and valve reconstruction in children and young adults. 
Methods: All valve-sparing aortic root procedures from 2000 to 2012 were reviewed, and patients with 
aortic valve repair beyond resuspension were included. Root procedures were classified as root 
replacement (David, VSRR) or root remodeling (Yacoub or other remodeling, VSRr). The primary 
endpoint was structural aortic valve deterioration (SVD), a composite of aortic valve reoperation and/or 
>= moderate regurgitation at follow-up. 
Results: 34 patients were included during the study period. The mean age was 15.4±8.7 years. 3 
patients had Marfan syndrome, 4 had Loeys-Dietz syndrome, and 20 had previously repaired 
congenital heart disease. The surgery consisted of VSRR in 18 patients, and VSRr in 16 patients. 
Aortic valve repair consisted of leaflet procedures in 25 patients and subannular reduction in 15. 25 
patients had annular stabilization. More patients in the VSSr group had congenital heart disease (13 
vs. 8, P = 0.04), however there were no other significant differences in baseline characteristics 
between groups (see table). There were no early deaths. During a mean follow-up of 14.4±2.8 
months, there were 5 reoperations for aortic valve replacement due to aortic regurgitation, and 2 
patients presented >= moderate regurgitation. Freedom from SVD was 74.7±9.8% at 6 months, 
67.9±11% at 1 year and remained stable thereafter, although it was significantly worse in the VSSR 
group (P = 0.028). A more severe degree of aortic regurgitation was the only significant predictor of 
SVD at univariable analysis (P = 0.02). Although the aortic root Z-score was significantly smaller in the 
VSRR group after surgery (P = 0.02), this difference subsided during follow-up (P = 0.47). 
Furthermore, the aortic annulus and Z-score weren't significantly different if it was stabilized (P = 
0.32). 
Conclusions: Combined valve-sparing root and aortic valve reconstruction can be done with low 
operative risk and allows valve preservation in a majority of patients at mid-term follow-up. Although 
root replacement was previously shown to have better outcomes than remodeling in children, this data 
should caution the same assumption being made when associated with complex aortic reconstruction. 
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Implant and short-term outcome with a second generation self-expanding 
trans-apical TAVI system: post CE mark single center experience 
O. Reuthebuch, R. Jeger, C. Kaiser, P. Buser, U. Schurr, F. Eckstein, F. Rüter (Basel, CH) 
 

Background: We present post CE-mark experience and short-term outcome with the 2nd generation 
transapical JenaValveTM TAVI System. 
Methods: Patients (n=27, 9 female, mean age 80.3±5.5 years) were operated between November 
2011 and August 2012. Via a transapical approach the valve was positioned, conceivably repositioned 
and finally implanted. All data were gathered during hospital stay. 
Results: Implant success rate was 100%, mean operation time 124.7±43.2min and implanted 
prosthesis size was 23mm (n=6), 25mm (n=14), 27mm (n=7). In-hospital MACCE: Intra-operative 
resuscitation with subsequent aortic rupture (n=1) postoperative hemorrhage needing revision 
(n=1)myocardial infarction (n=1), AV-block needing definitive pacemaker (n=1), new onset renal failure 
needing hemodialysis (n=1), pleural empyema (n=1) and stroke (n=1). 30-day-mortality was 11.1% 
(n=3). Mean ICU/total stay was 2.2 ± 1.7 / 11.7 ± 7.9 days. Median NYHA class decreased to II until 
discharge (p=0.0001, Wilcoxon signed rank test). Postoperative echocardiography (day 6.7 ± 4.8) 
revealed residual paravalvular leakage trace to grade 1 in 12 patients (44.5%) and no leakage in 15 
patients with a mean trans-valvular pressure gradient of 11.6 ± 5.6 mmHg with significant reduction by 
36.0 ± 17.7 mmHg (p=0.0001, Wilcoxon signed rank test). 
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Conclusion: This 2nd generation re-positionable TAVI could be safely and successfully implanted with 
fast learning curve, significant reduction of pressure gradient, low complication rate and overall clinical 
improvement at discharge. 
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Transcatheter aortic valve implantation in Switzerland: early periprocedural 
and 30 day outcomes from the national, multicenter SWISS TAVI Registry 
P. Wenaweser, S. Stortecky, L. Altwegg, D. Tüller, R. Jeger, G. Pedrazzini, L. Raeber, M. Roffi, J. 
Grünenfelder, E. Ferrari, S. Noble, S. Zaugg, S. Windecker, C. Huber (Bern, Zürich, Basel, Lugano, 
Genève, Lausanne, CH) 
 

Aims: The SWISS TAVI Registry was established as a national collaboration among the Swiss 
Working Group of Interventional Cardiology and the Swiss Society of Cardiac Surgery to prospectively 
assess the safety and efficacy of TAVI in Switzerland. 
Methods and results: The SWISS TAVI Registry (NCT01368250) is a national, prospective, 
multicenter, centrally monitored registry, which provides procedural and clinical outcomes of 
consecutive patients undergoing TAVI using CE approved devices at Swiss cardiovascular centers. 
Data are entered in an online database (www.swisstaviregistry), which is maintained and monitored by 
an independent Clinical Trials Unit. From February 2011 to July 2012, a total of 424 patients were 
entered into the SWISS TAVI registry and were prospectively followed at 30 days. The majority of 
patients underwent TAVI as treatment for native aortic valve stenosis (98.1%). Patients were elderly 
(mean age 82.5±5 years), similarly distributed according to gender (females 51%) and highly 
symptomatic (75.0% NYHA class III or IV). Patients with severe aortic stenosis (mean transaortic 
gradient 44.5±17mmHg, aortic valve area 0.7±0.2cm2) either were deemed inoperable or at high risk 
for conventional surgery (STS Risk Score 8.2±7). Accordingly, comorbidities were commonly 
encountered: peripheral vascular disease (19.4%), chronic obstructive pulmonary disease (16.1%) 
and coronary artery disease (57.4%). Patients undergoing TAVI were treated with the Medtronic 
CoreValve (46.7%), Edwards Sapien (47.6%), JenaValve (4.5%) and Symetis Acurate TA valve 
(1.2%). The majority of patients received TAVI using the femoral access (78.8%), while 19.8% were 
treated through the transapical access and in 1.4% alternative access routes were used. All clinical 
events were reviewed by an independent clinical event committee and adjudicated according to the 
VARC I endpoint definitions. At 30 days, all cause mortality occurred in 5.2%, cerebrovascular events 
in 3.3% (major stroke 2.6%), bleeding was as frequent as 20.4% (life threatening bleeding 6.9%), 
vascular access site complications as 14.7% (major vascular complications 8.1%) and acute kidney 
injury occurred in 3.5% of patients. 
Conclusion: The SWISS TAVI registry is a prospective, national, centrally monitored cohort study 
recording consecutive TAVI procedures in Switzerland. The first outcome report based on 
independently adjudicated events shows favorable procedural and clinical outcomes in unselected 
TAVI patients. 
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The impact of integration of a multidetector computed tomography annulus 
area sizing algorithm on outcomes of transcatheter aortic valve replacement: a 
prospective, multicenter, controlled trial 
R.K. Binder, J.G. Webb, A.B. Willson, M. Urena, N. Hansson, B.L. Norgaard, M. Barbanti, P. Pibarot, 
E. Larose, M. Freeman, E. Dumont, C. Thompson, M. Wheeler, T.-H. Yang, S. Pasian, C. Hague, G. 
Nguyen, R. Raju, S. Toggweiler, D.A. Wood, J. Rodés-Cabau, J. Leipsic (Vancouver, Quebec, CA; 
Aarhus, DK) 
 

Background: Appreciation of the three-dimensional, non-circular geometry of the aortic annulus is 
important for transcatheter heart valve (THV) sizing. 
Objectives: We prospectively investigated the impact of integration of a multidetector computed 
tomography (MDCT) annular area sizing algorithm on transcatheter aortic valve replacement (TAVR) 
outcomes. 
Methods: Patients being evaluated for TAVR in four centers underwent pre-procedural MDCT. 
Recommendations for balloon expandable THV size selection were based on a MDCT sizing 
algorithm with an optimal goal of modest annulus area oversizing (5% – 10%). Consecutive patients, 
who underwent TAVR with the algorithm (MDCT group), were compared to consecutive patients 
without the algorithm (control group). The primary endpoint was the incidence of more than mild 
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paravalvular regurgitation (PAR) and the secondary endpoint was the composite of in-hospital death, 
aortic annulus rupture and more than moderate PAR. 
Results: Of 266 patients, 133 consecutive patients underwent TAVR (SAPIEN XT THV) in the MDCT 
group and 133 consecutive patients in the control group. More than mild PAR was present in 5.3 % 
(7/133) in the MDCT group and in 12.8 % (17/133) in the control group (p = 0.032). The combined 
secondary endpoint occurred in 3.8 % (5/133) in the MDCT group and in 11.3 % (15/133) in the 
control group (p = 0.02).  
Conclusion: The implementation of a MDCT annulus area sizing algorithm for TAVR significantly 
reduced PAR and the combined endpoint of in-hospital death, annular rupture and more than 
moderate PAR. Three-dimensional aortic annular assessment and annular area sizing should be 
considered for TAVR. 
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Optimized aortic annulus sizing using three dimensional computed 
tomography reconstruction in patients evaluated for transcatheter aortic valve 
implantation 
S. Stortecky, D. Heg, T. Pilgrim, S. Gloekler, A. Khattab, F. Nietlispach, C. Huber, B. Meier, P. Jüni, P. 
Wenaweser, S. Windecker, L. Buellesfeld (Bern, CH) 
 

Objectives: To evaluate the accuracy and reproducibility to size the aortic annulus using computed 
tomography based three-dimensional (3D) aortic root reconstruction  compared with conventional 
imaging among patients evaluated for transcatheter aortic valve implantation (TAVI). 
Background: TAVI requires a meticulous assessment of aortic root anatomy and dimensions for 
appropriate selection of device size and type.  
Methods: Patients referred for TAVI underwent pre-procedural assessment of aortic annulus 
diameters using multislice computed tomography (MSCT), angiography and transesophageal 
echocardiography (TEE). In addition, 3D reconstruction of MSCT images of the aortic root was 
performed, allowing for precise delineation of the annular plane and assessment of annulus perimeter, 
area, maximum, minimum and virtual diameters derived from area and perimeter (aVD and pVD). 
Inter-observer as well as inter-modality differences were assessed.  
Results: A total of 177 patients (age 82.5±5.5; 55% females) with symptomatic aortic valve stenosis 
were enrolled. We observed a good inter-observer variability of 3D reconstruction assessments with 
concordance coefficients for agreement of 0.91 (95%CI 0.87-0.93) and 0.91 (0.88-0.94) for annulus 
perimeter and area assessments, respectively. 3D derived pVD and aVD correlated very closely with a  
concordance coefficient of 0.97 (0.96-0.98) with a mean difference of 0.5±0.3mm (pVD-aVD). 3D 
derived pVD showed the best, but moderate concordance with diameters obtained from coronal MSCT 
(0.67,0.56-0.75;0.3±1.8mm), and the lowest concordance with diameters obtained from TEE 
(0.42,0.31-0.52;1.9±1.9mm). Inter-modality agreement on device size selection was best for pVD and 
aVD (98%) and worst for pVD and TEE (39%). 
Conclusion: MSCT based 3D reconstruction of the aortic annulus enables accurate and reproducible 
assessment of aortic annulus dimensions in patients evaluated for TAVI. Differences compared with 
standard imaging techniques may unfold clinical relevance and deserve evaluation in future studies. 
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Results after conventional total aortic arch replacement 
M. Czerny, T. König, D. Reineke, G. Sodeck, M. Rieger, F. Schoenhoff, R. Basciani, H. Jenni, J. 
Schmidli, T. Carrel (Bern, CH; Wien, AT) 
 

Objective: To analyze our results after elective conventional total aortic arch replacement. 
Methods: We analyzed a consecutive series of  39 patients (median age 63 years, median logistic 
EuroSCORE 18.4) who underwent elective conventional total arch replacement.  
Results: In hospital mortality was 5.1%, perioperative neurologic injury was 12.8%. The indication for 
surgery was degenerative aneurismal disease in 59% and late aneurysm following repair of a prior 
type A aortic dissection in 35.9% and 5.1% were due to anastomotic aneurysms after prior elective 
ascending repair. Fifty-nine percent had already undergone previous proximal thoracic aortic surgery.  
In 30.8% a conventional elephant trunk was added to total arch replacement, in 28.2%, root 
replacement was necessary. Median hypothermic circulatory arrest time was 42 minutes (21-54 
minutes). Bilateral selective antegrade cerebral perfusion was used in 95% of patients. Median follow-
up was 11 months (1-20). There was no late death and no need for reoperation during this period.  
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Conclusions: Conventional total aortic arch replacement shows excellent results regarding 
perioperative mortality and freedom from reoperation. The number of patients undergoing total arch 
replacement as a redo procedure and as a part of a complex multisegmental aortic pathology is high. 
Future strategies have to improve brain protection to decrease adverse neurologic events, specially 
following complex and/or extensive replacement of the aortic arch and adjacent aortic segments. 
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Towards a batteryless sunlight-powered pacemaker 
A. Häberlin, J. Fuhrer, H. Häberlin, R. Vogel (Bern, Burgdorf, Solothurn, CH) 
 

Introduction: Today’s pacemakers are powered by batteries with limited energy storing capacity. After 
a few years, the device has to be replaced. This intervention causes costs and bears the risk of 
complications. To overcome this limitation, a batteryless pacemaker would be desirable. We suggest a 
novel approach for direct energy harvesting inside the human body: A subcutaneously implanted solar 
cell could be able to convert the small amount of light, which penetrates the skin, into electrical 
energy. 
Methods: We placed a solar cell (monocrystalline, 3S, Switzerland) under ex vivo pig skin flaps of 
different thicknesses (4mm, 5mm and 9mm). The figure provides a schematic illustration of the setting 
(skin (S), solar cell (*), scale in mm). We measured open circuit voltage (V) and short circuit current (I) 
during direct sunlight exposure and in shadow on a sunny spring day (sun elevation ~50°). Ultimately, 
we applied suncream on a skin flap (NIVEA Sun Kids, protection factor 50+). Power per area (P/A 
[microwatts/cm^2]) was calculated as follows: P/A = (I * V * FF)/A with a typical fill factor (FF) of 0.7.  
Results : Power per area for different settings is shown (table). A solar cell covered with a skin layer of 
~5mm thickness delivers ~2000 microwatts per cm^2 during direct sunlight exposure. The power 
consumption of a pacemaker lies around 10 microwatts. Therefore, direct sunlight exposure of a 
1cm^2 solar cell for <8 minutes per day allows to power a pacemaker for 24 hours. The use of 
suncream does not lower the efficiency, since it mainly attenuates UV light.  
Conclusion: A subcutaneously implanted 1cm^2 solar cell converting sunlight into electricity may 
provide enough energy to power a pacemaker. The performance of the method can be explained by 
the good skin penetrance of infrared (IR) light and the IR light conversion efficiency of a solar cell 
(~40%). Our approach shows major advantages: sunlight is ubiquitous and long-term behavior of solar 
cells is well known. Implantation in the neck region would guarantee high sunlight exposure and 
require only short subcutaneous cables from the solar cell to the pacemaker. However, the principle 
has to be tested in vivo, to assess the influence of various factors on IR penetrance (e. g. blood, 
melanin). 
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ECG characteristics of patients with inferolateral early repolarization and 
idiopathic ventricular fibrillation versus controls 
L. Roten, P. Pascale, N. Derval, P. Maury, F. Sacher, M. Haïssaguerre (Bern, Lausanne, CH; 
Bordeaux, Toulouse, FR) 
 

Introduction: Inferolateral early repolarization (ER) is associated with idiopathic ventricular fibrillation 
(IVF). The prevalence of ER is high in the general population, but our ability to identify the malignant 
variants is limited. We sought to better define ECG characteristics of malignant ER.  
Methods: We compared the ECGs of patients with inferolateral ER and IVF with controls. The IVF 
group consisted of patients from our international registry on IVF and ER (n=92). Patients with 
inferolateral ER from the French population study MOPOP 3 served as controls (n=248). Basic ECG 
intervals, J wave and ST segment characteristics were assessed. ST segment was measured 100 ms 
after the J point and classified as follows: 1 point: descending (<0 mV); 2 points: flat (0-0.05 mV); 3 
points: intermediate (0.05-0.1 mV); 4 points: ascending (>0.1 mV). Mean inferior (II, III, aVF), high 
lateral (I, aVL) and lateral (V4-V6) ST point score (STPS) was calculated. A higher STPS indicates a 
more ascending ST segment pattern.  
Results: PR interval, QRS width, QT interval and Tpeak-end/QT ratio in lead V5 were not different 
among groups. Compared to controls, heart rate was significantly faster (69 vs. 63 bmp; p=0.002) and 
QTc interval longer in the IVF group (388 vs. 377 ms; p=0.001). Both groups had similar prevalence of 
J waves in lateral (52 vs. 46%; p=0.39) and high lateral leads (32 vs. 37%; p=0.37), whereas inferior J 
waves were less prevalent in controls (87 vs. 74%; p=0.013). The IVF group had significantly higher 
mean J wave amplitude in inferior (0.17 vs. 0.14mV; p<0.001) and lateral (0.17 vs. 0.14 mV; p=0.003), 
but not high lateral leads (0.15 vs. 0.13 mV; p=0.26). Controls had a significantly higher STPS in 
lateral (2.26 vs. 2.74; p<0.001) and high lateral leads (1.86 vs. 2.11; p=0.006), whereas inferior STPS 
was not different among groups (1.84 vs. 1.89; p=0.47).  
Conclusions: Compared to controls, patients with inferolateral ER and IVF had longer QTc interval, a 
higher prevalence of inferior J waves, higher mean inferior and lateral J wave amplitudes and less 
ascending ST segment in affected lateral and high lateral leads. ST segment in affected inferior leads 
was not different among groups. 
 
 

159 
 

The characteristics of infero-lateral early repolarisation are different between 
young males and females athletes 
M. Di Valentino, P. Siragusa, G. Moschovitis, J.M. Gallino, C. Limoni, A. Gallino, A. Menafoglio 
(Bellinzona, CH) 
 

Introduction: early repolarisation in infero-lateral leads (ER), a common ECG pattern in athletes, has 
been recently linked with an increased risk of cardiac death, particularly for some phenotypes 
(“malignant ER”): J wave amplitude > 2 mm in inferior leads with horizontal/descending ST segment.  
The aim of this study was to assess the different ECG phenotypes of ER in males and females young 
athletes.  
Methods: ECG was analysed as part of a cardiovascular screening examination in young (14-35 
years) competitive athletes. ER was defined as J point elevation >= 1 mm in 2 or more contiguous  
leads (except V1-V3). Following features were noted: localisation of ER (inferior, lateral or infero-
lateral), for each localisation amplitude of J point, morphology of J wave (notch, slurred or 
indeterminate) and ST segment pattern (ascending, horizontal/descending).  
Results: ECG of 1070 athletes (75 % males, age 19.7±6.3 years) was analysed. The ECG 
characteristics are reported in Table 1. 
Conclusions: the ECG characteristics of ER are different by sex: in males ER is more prevalent, more 
frequent in infero-lateral leads with notched or indeterminate J waves and ascending ST segment. In 
females, ER is more frequent in inferior leads with slurred J wave of lower amplitude and 
horizontal/descending ST segment. There is a trend towards more  “malignant” ER in males. The 
clinical significance of these findings are currently undetermined. 
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Vectorcardiography for optimizing cardiac resynchronization therapy in 
dyssynchronous canine hearts 
M. Strik, P. Houthuizen, L.B. van Middendorp, S. Ploux, F. Regoli, F. Prinzen, A. Auricchio 
(Maastricht, NL; Lugano, CH) 
 

Introduction: A parameter to adequately optimize Cardiac Resynchronization Therapy (CRT) 
programming is currently lacking. We compared epicardial cardiac mapping with surface ECG and 
investigated their potential to predict acute CRT response using a vectorcardiography approach. 
Methods: CRT was performed in dogs with chronic left bundle branch block (LBBB, n=8) by sequential 
atrial (A), right ventricular (RV) apex and left ventricular (LV) basolateral pacing. A-LV/A-RV delays 
were varied between 50 ms to 230 ms in steps of 20 ms. These 100 randomized A-LV/A-RV delay 
combinations were tested interspersed with 25 baseline measurements. Acute CRT response was 
assessed as percent change in LV dP/dtmax, settings providing >= 90% of peak LV dP/dtmax being 
defined as optimal. Maximal vector amplitudes were calculated from the activation times at approx. 
100 epicardial cardiac contact mapping electrodes (VA-CM, figure 1: top left) and from the QRS 
complex derived from the surface ECG (VA-QRS, figure 1: bottom left). Vector amplitude halfway 
between LV-pacing at short A-LV delay and intrinsic LBBB were defined as predictive for optimal 
response (figure 1: right panels). The arrays of data were subjected to quadratic fitting to account for 
measurement variability and plotted for comparison. 
Results: VA-QRS behavior was highly comparable with VA-CM as evidenced by high surface plot 
correlation (mean of R=0.94, figure 1: right panels). Figure 2 shows that the mean surface correlation 
coefficient between VA-QRS (the proximity to the halfway value) and percent change in LV dP/dtmax 
was 0.73. Optimal LV dP/dtmax increase was found at multiple A-LV/A-RV settings, which were 
accurately and equally identified by VA-CM and VA-QRS (area under the receiver-operating 
characteristic = 0.92 and 0.89, respectively). 
Conclusion: During CRT optimization, the vector amplitude behavior from the ECG matches epicardial 
cardiac contact mapping and accurately predicts optimal settings for acute CRT response. 
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Long-term follow-up of the passive Sprint Fidelis ® ICD lead 
S. Frey, M. Kühne, C. Sticherling, R. Widmer, P. Ammann, S. Osswald, B. Schaer (Basel, St. Gallen, 
CH) 
 

Background: The Medtronic Sprint Secure lead has a reported 5-year survival of 98%. In October 
2007, an unusually high rate of problems in Medtronic Sprint Fidelis leads (SFL) became apparent and 
the lead was withdrawn from the market. 2 years ago, we presented data on the mid-term follow-up of 
passive fixation leads with a 4- and 5-year cumulative lead survival of 95.6 % and 89.4% (n= 76 and 
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37 patients with a corresponding follow-up period). Long-term follow-up after 2 additional years is now 
presented.  
Methods: All 166 patients in whom a SFL was implanted in 2 large Swiss centers were identified. We 
excluded 9 patients with incomplete follow-up and 18 with active fixation leads. Patients who died or 
were lost to follow-up were censored at last device check, all others on the 5th of December 2012. We 
employed the commonly used definition of lead failure: increase of lead impedance to > 1500 V; lead 
fracture with inappropriate discharge due to noise sensing; >300 occurrences of non-physiological 
short VV-intervals;  linear but not asymptotic decrease in sensing value intervals up to a level that the 
treating cardiologist considered inappropriate. 
Results: 139 patients were included. Age of the patients was 60±13 years, 22% were female. Median 
follow-up was 70 (IQR 56-82) months. 11 leads (7.9%) were replaced after 47±19 (range 15-76) 
months for lead failure as defined as above:  high impedance (n=6), increased short-VV intervals 
(n=2), overt malfunction (n=1), high-voltage part impedance > 200 omega (1), linear decrease in 
sensing amplitude up to a level that the treating cardiologist considered inappropriate (n=1). In 
addition, 2 new pace/sense leads were implanted at the time of elective device replacement in 
patients with asymptotic low sensing amplitude.  
Cumulative lead survival was 98.5% at 3, 96.0% at 4, 92.5% at 5 and 91% at 6 years. Patients at risk 
were: n = 119, 113, 103, 63.The Kaplan-Meier curve of lead survival is shown in figure 1. 
Conclusion: In a population with only passive leads and a median observation period of 5.8 years, the 
Sprint Fidelis lead exhibits an impaired 5- year survival of 92.5%. However, this survival is better than 
in registries with predominantly active leads. In addition, our data are more robust, as 75% of patients 
have a 5-year follow-up. 
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Incidence of appropriate ICD therapy after device replacement in patients with 
a primary prevention indication 
B. Schaer, C. Sticherling, M. Kühne, S. Osswald (Basel, CH) 
 

Background: There is an on-going controversy whether or not to replace an ICD in patients who have 
not experienced any ICD therapy (ICD-T) at the time of battery depletion. Very recently, a prospective 
trial (INSURE) demonstrated that, with a mean follow-up of 22±16 months after device replacement, 
the 3-year cumulative incidence of ICD-T was 48% in patients who had had ICD-T before compared to 
21% in those who did not. However, results cannot be generalized as 85% of patients were implanted 
for secondary prevention. No data are available in a primary prevention population. 
Methods: Out of our registry encompassing 1’020 ICD patients, we identified all patients with a primary 
prevention indication, ischemic or dilated cardiomyopathy and device replacement for “end-of-life”. 
Patients were censored at first appropriate ICD-T after replacement, death or the 30th of November 
2012. Factors predicting ICD-T after replacements were identified with univariate analysis and 
included: type of cardiomyopathy, age, LVEF, NYHA stage > 2, presence of diabetes, renal failure, 
sinus rhythm, CRT-device, therapy with betablocker, ACE-inhibitors, diuretics and age > 70 years. 
Results: 116 patients were included, mean age was 59±10 years, mean LVEF 26±7%. 90% were 
male, 66% had ischemic cardiomyopathy, 41% a CRT-D device, 49% NYHA class > 2 and 22% renal 
failure. Mean follow-up after replacement was 28±8 months. 18 (15%) patients had ICD-T after 
replacement. Figure 1 shows the distribution of patients with ICD-T before and after replacement, 
figure 2 the KM-curve of arrhythmia free survival stratified in patients who had and those who had not 
had ICD-T before replacement. Cumulative incidence of ICD-T at 3 years was 46% and 10%, 
respectively. Of those 7 patients who had the first ICD-T after replacement, the arrhythmia was VF in 
1, fast VT in 2 and VT in 4 patients. Univariate analysis revealed no single predictive factor. 
Conclusion: As in patients with secondary prevention indication, a significant number of primary 
prevention patients without ICD-T before device replacement receive a first ICD-T during further 
follow-up (cumulative incidence at 3 years 10%), even though the rate is lower. No risk factors could 
be identified. 
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Frequency and type of neoatherosclerosis five years after drug-eluting stent 
implantation: an optical coherence tomography study 
M. Taniwaki, L. Räber, S. Baumgartner, T. Pilgrim, A. Moschovitis, P. Wenaweser, B. Meier, S. 
Windecker (Bern, CH) 
 

Introduction: The frequency, type and extent of neoatherosclerosis within drug-eluting stents (DES) 
has not been described during very long-term follow-up. Moreover, it is unknown whether DES eluting 
sirolimus differ from those eluting paclitaxel in the propensity for neoatherosclerosis during long-term 
follow-up. 
Methods: The SIRTAX LATE OCT population was analyzed for evidence of neoatherosclerosis within 
stented segments five years after DES implantation. Using OCT definitions according to the 
Consensus Statement of the International Working Group of OCT, we assessed the presence of  
fibrocalcific plaques, fibroatheromas, macrophage accumulations, microvessels, as well as surface 
erosions and ruptures in each single frame. Plaques were considered to be present in case of a 
longitudinal extension of at least 1mm, and all other findings had to be visualized in at least three 
consecutive frames. 
Results: All segments were independently assessed by two experienced observers.  A total of 88 
event-free patients with 41 lesions treated with SES (41 patients) and 47 lesions treated with PES (47 
patients) were analysed at five years of follow-up. Neoatherosclerotic plaques were observed in 14% 
of lesions, and  fibroatheromas (12.5%) were more common than fibrocalcific plaques (5.6%). While 
macrophage accumulations were frequently present (31.8%), microvessels (2.3%) and surface 
erosions (2.3%) were rare, and no plaque rupture was observed. Neoatherosclerotic plaques were 
more common among lesions treated with PES (25.5%) than SES (4.9%; P < 0.01), and differences 
between stent types applied to both the frequency of fibrocalcific plaques (SES 0%, PES 10.6%, 
p=0.032) as well as fibroatheromas (SES 4.9% vs. PES 18.8%, p=0.043). Similarly, macrophage 
accumulations were more frequent among lesions treated with PES (46.8%) than SES (14.6%, 
p=0.001). 
Conclusions: Among event-free patients, neoatherosclerotic plaques  were observed in 15% of lesions 
five years after DES implantation. The frequency, type and extent of neoatherosclerotic changes were 
importantly influenced by the implanted DES type. 
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Benefit-risk ratio of 12 versus 6-months dual antiplatelet therapy after coronary 
stent implantation: a report from BASKET and BASKET-PROVE 
R. Jeger, M. Pfisterer, R. Sorensen, S. von Felten, H. Alber, P. Bonetti, F. Eberli, P. Erne, G. 
Pedrazzini, H. Rickli, S. Galatius, C. Kaiser for the BASKET and BASKET PROVE Investigators 
 

Background: The optimal duration of dual antiplatelet therapy (DAPT) after coronary stent implantation 
is unclear. 
Methods: Two subsequent trials with similar inclusion criteria but different DAPT duration (BASKET 6 
versus BASKET-PROVE 12 months) were evaluated. Definite/probable stent thrombosis (ST) and 
major bleedings (MB), defined as TIMI 3 and BARC >= 3, respectively, were compared in patients with 
stents >= 3.0mm for months 7-12 (DAPT in BASKET-PROVE only) versus months 0-6 (both trials 
DAPT) and 13-24 (both trials aspirin only) using propensity score adjusted time-stratified Cox 
proportional-hazard models.  
Results: At baseline, BASKET (n=557) had more extensive coronary disease and a higher bleeding 
risk than BASKET-PROVE patients (n=2’314). Overall, there were lower event rates with 12- versus 6-
months DAPT. However, with prolonged DAPT, the hazard ratio for MB was higher during months 7-
12 compared to months 0-6 and 13-24 (interaction DAPT x phase p<0.001 TIMI 3 and p=0.046 BARC 
>= 3) while risk of ST was lower (interaction DAPT x phase p=0.145). Considering observed case-
fatality rates of 31% with ST and 11% with MB, the extrapolated reduction of 85 ST/10’000 patients 
with prolonged DAPT translated into “savings” of 27 lives/2 years, whereas the “excess” of 43 
MBs/10’000 patients resulted in 5 extra deaths, yielding an expected benefit of 22 survivors/10’000 
patients treated with prolonged DAPT. 
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Conclusion: Despite low ST and MB rates with both DAPT regimes, 12- versus 6-months DAPT was 
associated with a remarkable extrapolated reduction in deaths in a benefit-risk analysis considering 
observed case-fatality rates.  These findings need confirmation in large dedicated trials. 
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Long-term outcomes of biodegradable polymer drug-eluting stents versus 
durable polymer sirolimus-eluting stents in patients with acute myocardial 
infarction 
G. Stefanini, R. Byrne, P. Serruys, A. de Waha, S. Massberg, P. Jüni, B. Meier, A. Kastrati, S. 
Windecker (Bern, CH; München, DE; Rotterdam, NL) 
 

Background: Culprit lesions of patients with ST-elevation MI (STEMI) are characterized by plaque 
rupture and thrombus formation, features which have been associated with delayed arterial healing as 
compared to stable lesions in response to durable polymer drug-eluting stents (DES) implantation as 
compared to stable lesions. Biodegradable polymer DES aim to avoid this shortcoming by improving 
biocompatibility, and may potentially improve long-term clinical outcomes in STEMI patients. 
Methods: We pooled individual patient data from two large-scale multicenter randomized clinical trials 
(ISAR-TEST 4 and LEADERS) comparing biodegradable polymer DES with durable polymer 
sirolimus-eluting stents (SES) and assessed clinical outcomes during follow-up through 4 years. Out of 
3,658 patients, 497 patients (13.6%) presented with STEMI and were included in this analysis (291 
patients treated with biodegradable polymer DES and 206 patients treated with durable polymer SES). 
The prespecified primary endpoint was major cardiac adverse events (MACE), defined as the 
composite of cardiac death, myocardial infarction, and target-lesion revascularization.  
Results: No heterogeneity across the trials was observed in analyses of the primary and secondary 
endpoints. At four years, we observed a lower risk of MACE for patients treated with biodegradable 
polymer DES versus durable polymer SES (HR 0.59, 95% CI 0.38-0.89, P=0.01). This was mainly 
driven by a significant reduction in the risk of target-lesion revascularization (HR 0.54, 95% CI 0.30-
0.97, P=0.04), as well as a trend towards a lower risk of the composite of cardiac death and 
myocardial infarction (HR 0.63, 95% CI 0.37-1.05, P=0.07) with biodegradable polymer DES as 
compared to durable polymer SES at four years.  
The risk of stent thrombosis showed a trend in favor of biodegradable polymer DES over durable 
polymer SES with respect to both definite (HR 0.44, 95% CI 0.17-1.11, P=0.08) and definite or 
probable definition (HR 0.49, 95% CI 0.22-1.09, P=0.09).   
Conclusions: These findings suggest that biodegradable polymer DES may improve clinical outcomes 
compared with durable polymer SES in patients with STEMI during long-term follow-up to 4 years. 
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Morphological differences in vascular healing after biolimus-eluting versus 
everolimus-eluting stents using optical frequency domain imaging 
N. Palhais, M. Togni, J.-J. Goy, J.-C. Stauffer, S. Cook (Fribourg, CH) 
 

Background: Delayed endothelialization and chronic inflammation have been described, and 
increased the risk of late-occurring complications after implantation of first-generation drug-eluting 
stent implantation (DES). Little is known regarding vessel remodeling after implantation of second-
generation and third generation DESs. The purpose of the present study was to compare 
morphological findings at follow-up using optical frequency domain imaging (OFDI) between patients 
having received a second-generation (everolimus-eluting, EES) with and those having received a 
third-generation (biolimus-eluting, BES) coronary stents. 
Methods and Results: Between December 2010 and August 2012, we performed OFDI imaging 
(Dragonfly and C7XR, St Jude Medical) in 29 patients (24 male, 59.9±9.3 years; 12 EES and 17 BES) 
14.7±6.8 months after DES implantation. All OFDI runs were analyzed offline (LightLab Analysis 
Workstation) by two independent and blinded assessors. Qualitative imaging was performed to detect 
the presence of intraluminal thrombus, stent endothelialization, and vascular healing. Quantitative 
analysis was performed at 0.5-mm intervals using dedicated analysis software along the entire target 
segment. A total of 9860 struts (BES; 5780, EES; 4080) were analyzed. The number of uncovered 
struts in BES was significantly greater than that in EES (5.4±6.1% vs. 1.9±2.6%, p = 0.006). Similarily, 
embedded stent was more frequently observed in EES than BES (66.7% vs. 29.4 %, p  = 0.047]. Peri-
strut low-intensity area was more frequently observed in BES than EES. There was no significant 
difference between BESs and EESs in terms of restenosis (17.7% vs. 8.3%, p = 0.47), presence of 
thrombi (17.6% vs. 16.7%, p = 0.95) and incomplete stent apposition (29.4% vs. 33.3%, p = 0.82). No 
stent fracture was reported. 
Conclusion: These findings suggest that vascular healing is quicker after EES than BES implantation. 
Although further studies are required to determine their clinical significance, these findings need to be 
taken into account when considering shortens antiplatelets therapy. 
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Gender-based analysis of everolimus-eluting stent safety in the Berne-
Rotterdam Cohort 
G. Stefanini, L. Räber, M. Magro, B. Kalesan, M. Taniwaki, R. van Domburg, P. Wenaweser, P. Jüni, 
B. Meier, P. Serruys, S. Windecker (Bern, CH; Rotterdam, NL) 
 

Background: Everolimus-eluting stents (EES) improve safety compared with early-generation 
sirolimus-eluting (SES) and paclitaxel-eluting stents (PES). However, it is unknown whether the 
benefits in terms of safety are consistent among female and male patients.   
Methods: A total of 12,339 consecutive patients were treated at 2 academic institutions between 2002 
and 2009. 11,954 patients – 3,112 women (26%) and 8,842 men (74%) – completed last follow-up and 
were included in this analysis. EES were implanted among 1,100 women (35%)  and 3,001 men 
(34%), whereas early-generation SES or PES were used among 2,012 women (65%) and 5,841 men 
(66%). We performed a stratified analysis of clinical outcomes between EES and early-generation 
SES or PES according to gender. Adjustment was performed with inverse probability of treatment 
weighting. Primary endpoint was ARC definite stent thrombosis (ST).  
Results: During follow to 4 years (median 2.9 years), the use of EES reduced the risk of definite ST to 
a similar extent in women (RR 0.41, 95%CI 0.28-0.59) and men (RR 0.40, 95%CI 0.20-0.78; p-
interaction=0.95) compared with early-generation SES and PES. This was paralleled by a similar 
reduction in the risk of myocardial infarction with EES over early-generation SES and PES among 
women (RR 0.47, 95%CI 0.29-0.75) and men (RR 0.59, 95%CI 0.46-0.77; p-interaction=0.54), as well 
as the composite of cardiac death and myocardial infarction among women (RR 0.82, 95%CI 0.65-
1.04) and men (RR 0.72, 95%CI 0.61-0.84; p-interaction=0.24). In addition, EES provided a 
comparable efficacy benefit in terms of target-vessel revascularization among women (RR 0.52, 
95%CI 0.39-0.70) and men (RR 0.69, 95%CI 0.59-0.80; p-interaction=0.32) compared with early-
generation SES and PES.   
Conclusions: Newer generation EES provide a similar safety benefit among women and men, with a 
consistent reduction in the risk of definite ST and myocardial infarction compared with early-generation 
SES and PES during long term follow-up. 
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Prognostic value of “routine” cardiac stress imaging 5 years after PCI 
M.J. Zellweger, G. Fahrni, C. Kaiser, M.E. Pfisterer for the BASKET Investigators 
 

Background: Appropriate use criteria in current European and US guidelines state that “routine” 
cardiac stress imaging (CSI) less than 2 years after percutaneous coronary intervention (PCI) is 
„inappropriate“ and the use of “routine” CSI more than 2 years after the  intervention „uncertain“ (lack 
of data).  
Aim: To evaluate the prognostic value of “routine” CSI 5 years after PCI.  
Methods: Five years after enrollment into BASKET (Basel Stent Kosten Effektivitäts Trial), all 372/826 
patients (54.5%) initially enrolled who were still alive and consented to a 5-year control CSI 
irrespective of symptoms underwent stress myocardial perfusion SPECT (MPS) imaging. These 
patients were contacted by a standardized questionnaire after a further follow-up of 3-4 years for this 
study. Of these, 33 were lost to follow-up, leaving a prognostic patient population of 339 patients. For 
MPS, a 17 segment model was used to calculate the summed stress score (SSS). An SSS  >4 was 
considered  abnormal. Predefined endpoints were death, myocardial infarction (MI) and repeat 
revascularization after 3-4 years.  
Results: The mean age of the patients was 72±10 years, 18% were female, and 74% were 
asymptomatic. The MPS was abnormal in 205/339 patients (60%). During a mean follow-up of 3.7±0.3 
years 14 deaths, 20 MI, and 28 revascularization procedures were noted. Endpoints are compared in 
patients with normal versus abnormal MPS in the table below. Patients with an abnormal MPS not 
only suffered more combined endpoints death/MI/revascularization, but also death/MI and MI alone, 
with a strong trend to a higher mortality, too. 
Conclusions: These data show that “routine” stress imaging 5 years after PCI has a strong prognostic 
value and may be advised in future guidelines as “appropriate”. 
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Oral session 11 
Rare cardiac emergencies and other rarities: clinical cases part II 
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Recurrent life-threatening gastrointestinal bleeding: cured by pericardectomy 
G. De Pasquale Meyer, F. Bonassin, A. Oxenius, C.H. Attenhofer Jost, C. Gubler, R. Prêtre, M. 
Greutmann (Zürich, CH) 
 

A 26 year old male presented with recurrent life-threatening gastrointestinal bleeding with the need for 
multiple blood transfusions. An extensive work-up, including repeated upper and lower gastrointestinal 
endoscopy, small bowel capsule endoscopy and even explorative laparotomy with intraoperative 
endoscopy of the entire small bowel revealed no source of bleeding. 
The patient had a history of constrictive pericarditis since age 17 years with a stable clinical course. 
Previous biopsy of the lung and pleura because of pleural effusion revealed no evidence of 
tuberculosis. On presentation he had marked clinical signs of elevated systemic venous pressures 
with impressive varicose vein convolutes in both legs and severely dilated inferior vena cava without 
respiratory variation on echocardiography (Figure 1). Cardiac evaluation by cardiac computed 
tomography revealed calcified pericardial plaques, predominantly affecting the right ventricular 
pericardium (Figure 2). On invasive testing we found markedly elevated filling pressures with 
equalization of enddiastolic pressures. Hepatovenous pressure gradient was in the normal range, 
excluding primary liver disease as main cause for elevated portal pressures. A diagnosis of pericardial 
constriction with severe passive portal hypertension, leading to recurrent diffuse gastrointestinal 
bleeding was made. Despite an increased perioperative risk, the patient underwent successful surgical 
pericardectomy and made a good and quick recovery with rapid normalization of hemoglobin levels 
and without recurrence of gastrointestinal bleeding during a follow-up of 10 months. 
This case illustrates an unusual complication of constrictive pericarditis and underscores the live-
saving potential of pericardectomy in selected cases. 
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Preparation of an 8-year old child with a new generation of implanted 
ventricular assist device for discharge home 
G. Stoffel, M. Schweiger, A. Cavigelli, H. Dave, O. Romanchenko, C. Balmer, B. Stiasny, F. Lemme, 
O. Kretschmar, M. Hübler (Zürich, CH) 
 

Introduction: The continuous development and miniaturization of intracorporeal ventricular assist 
devices (VAD) allows their use in children as a bridge to recovery or to transplant. Given the long 
waiting time for a suitable donor organ, discharging these children to home may allow an optimized 
quality of life. We planned the discharge of an eight-year-old girl who had a heart ventricular assist 
device (HVAD, Heartware®) implanted due to chemotherapy-induced cardiomyopathy after an 
osteosarcoma. No discharge management guidelines are presently available for pediatric patients with 
this new HVAD, as these patients are until now rarely discharged to home. 
Method: Training the patient, the family and the community allows a smooth transition to life outside 
the hospital and an improved quality of life for the child. Key aspects for discharge planning can be 
derived from the experiences gained from discharging adult patients with this system. A 
multidisciplinary care team, who provides the usual discharge program, has coordinated the 
development of specialized discharge training guidelines for patients with HVAD for all persons 
involved pre and post discharge.  
Results: At an early stage, the patient and the family were trained to leave the ward for short walks. 
After the identification of the community-based care providers, the local school team, the local rescue 
workers and the involved pediatricians were trained in handling the device and in dealing with 
emergency situations. A common emergency plan, emergency card and an emergency algorithm were 
compiled. The training sessions comprised a short theoretical introduction, practical workshops and 
Cardiac Arrest Simulation Training (CAST). In order to facilitate the child's return to her school class, 
the care team informed the entire school class about the required therapy and the HVAD.  
Conclusions: Multiprofessional collaboration and extensive training programs combined with the high 
commitment of the family, the responsible rescue workers and all persons involved at the child's 
residence enabled discharging the child with the HVAD. This requires an extensive and meticulous 
interdisciplinary discharge planning and highly dedicated teamwork among the medical, custodial and 
therapeutic divisions to optimally prepare transition to home and to allow the child this step back to 
normality. 
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Cardiovascular emergency during pregnancy: a case report 
C. Della Badia, N. Agustoni, M. Chegai, M. Pons, M. Albani, E. Zamprogno, F. Filippakos, G. 
Franciosi, R. Trunfio, F. Siclari, G. Moschovitis, P. Melchiorre Mayer (Lugano, CH) 
 

Background: in rare cases aortic dissection can occur in the third trimester of pregnancy. This is a rare 
life threating disease that require immediate surgical intervention. We report the clinical case of a 
young lady with acute dyspnea in the 37th week of her third pregnancy. 
Case presentation: a 37 year old woman without relevant medical history and with two previous 
normal pregnancies, was referred to our attention because of progressive dyspnea since 3 days 
associated with mild chest pain. Pulmonary embolism was first suspected. On arrival her vital signs 
were: HR 90 bpm, BP 105/65 mmHg and tachypnea (respiratory rate 32), oxygen saturation 80% with 
10 litres oxygen. Clinical examination revealed pulmonary rales and mild legs edema. D-Dimers were 
elevated. On ECG sinus tachycardia. X-Rays confirmed pulmonary oedema and cardiomegaly, 
therefore the cardiologist was immediately alerted.  
Urgent TT echocardiography revealed aneurismatic dilatation of the ascending aorta of 6 cm with 
severe insufficiency of the aortic (tricuspid) valve and dilatation of the LV with moderate systolic 
dysfunction, EF 40-45%. Aortic dissection was suspected. During the examination the patient became 
unstable, with important hypotension (SBP 90 mmHg), bradycardia (HR 60 bpm) and oxygen 
desaturation requiring mechanical ventilation and adrenergic support. After rapid multidisciplinary 
discussion it was decided to proceed first with emergency caesarean delivery. Two minutes after 
anaesthesia’s induction, the baby was born (Apgar score 6-9-9). At that point angio-CT was performed 
with confirmation of the dissection of the ascending aorta. Surgical replacement (Bentall procedure) 
was immediately performed with success. At 7 days follow-up both mother and baby are doing well. Of 
interest, the histology of the resected aortic wall was aspecific. 
Conclusions: this case illustrates a very rare case of aortic dissection during pregnancy without clear 
clinical and histological Marfan features and without any known risk factor for dissection. The clinical 
course with emphasis on diagnostic work-up and imaging are described, and the literature and 
management are briefly reviewed. 
Figure 1. Transthoracic echocardiography showing dilatation of LV and of the ascending aorta with 
severe aortic valve insufficiency. 
Figure 2. Chest angio-CT performed after delivery confirming the dissection of the aneurysmatic 
ascending aorta. 
 

 



 
61 

 

 

 
 
 

202 
 

Acquired GERBODE defect following valve-sparing surgical repair of acute 
aortic type A dissection 
E.W. Holy, U. Hufschmid, B.C. Friedli (Baden, CH) 
 

Case: A 48-year-old man presented for a regular follow-up visit in our outpatient clinic after he had 
suffered an acute type A aortic dissection with aneurysm of the aortic root and a dissecting flap 
extending from above the right coronary ostium to the descending aorta. Emergency replacement of 
the ascending aorta and aortic arch was performed with a valve-sparing procedure of the aortic root 
because of severe acute aortic regurgitation. The patient's postoperative course was uneventful. 
Transthoracic echocardiography (TTE) before discharge from the hospital showed a competent and 
symmetric aortic valve and regular left ventricular (LV) function. At the follow-up visit two months after 
surgery cardiac auscultation revealed a 4/6 systolic murmur at the LV apex. Apart from a T-inversion 
in V2 the 12-lead-ECG findings were normal. In a treadmill ergometry the patient demonstrated a good 
exercise capacity without signs of a myocardial ischemia. The TTE revealed a ventriculo-atrial fistula 
with a restrictive unidirectional left-to-right shunt (peak gradient 118 mmHg) originating from the left 
ventricular outflow tract to the right atrium (GERBODE defect). Correspondingly the right atrium (RA) 
and ventricle (RV) were moderately dilated. The RV function and the pulmonary artery pressure were 
normal. The LV demonstrated a slight eccentric hypertrophy from longstanding arterial hypertension 
with normal function (LVEF 70%) and no dilatation. Assessment of the pulmonary-systemic flow ratio 
by TTE to quantify the shunt volume was considered not applicable. Since the patient presented in a 
compensated clinical condition without echocardiographic signs of pressure overload in the right 
cavities cardiologists and cardiac surgeons agreed on pursuing a conservative strategy including a 
rigorous anti-hypertensive treatment and endocarditis prophylaxis. In his last routine follow-up visit 2 
years after the surgical procedure the patient presented in a stable condition and TTE did not show 
any worsening of cardiac hemodynamics. 
Conclusion: We report the case of an acquired LV-RA fistula (GERBODE defect) as a postoperative 
complication after surgical repair of an acute aortic type A dissection. In an asymptomatic patient with 
a restrictive left-to-right shunt without pulmonary hypertension we chose a conservative management. 
If the patient progresses to symptomatic congestive heart failure, chamber enlargements or pulmonary 
hypertension corrective closure will be indicated. 
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The unusual manifestation of acute cardiotoxicity 
J. Klimusina, F. Sartori, M. Previsdomini, P. Servida, M. Ghielmini, G. Stüssi, A. Gallino (Bellinzona, 
CH) 
 

24-years-old man was admitted to the hospital due to recurrent infections, fatigue and weight loss in 
the last month. The diagnosis of acute myeloid leukemia was established and the patient was 
randomized in the clinical study which foresaw  the administration of clofarabine on the top of the 
standard treatment with cytarabine and idarubicin. His initial ECG (figure 1, panel A) and 
echocardiography performed according to the study protocol were normal. The day following the 
administration of the first dose of clofarabine and idarubicin under continuous infusion of cytarabine 
the patient developed a lipotimic episode with ECG documenting II degree Mobitz type II 
atrioventricular block (figure 1, panel B). The patient was admitted to the intensive care unit with the 
close monitoring of the rhythm. Several hypotheses were proposed including leukemic myocardial 
infiltration, myocarditis, borreliosis and acute cardiotoxicity of the chemotherapeutic agents. Cardiac 
MRI was subsequently performed for the differential diagnosis excluding myocardial infiltration or 
signs of myocarditis. The cardiac troponin I was slightly elevated ( 1.04 mcg/l, normal range <0.03 
mcg/l). The serology of borreliosis resulted negative. The diagnosis of acute cardiotoxicity presumably 
of idarubicin was established. Further chemotherapy consisted only in continuous infusion of 
cytarabine and withdrawal of idarubicin and clofarabine according to the study protocol. In the 
subsequent days we observed gradual improvement of the atrioventricular conduction with the 
normalization of ECG on the day 10 (figure 1, panels C,D,E). The patient reached complete remission 
after induction therapy. Several weeks after the first episode (day 27) ECG documented negative T 
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waves in precordial leads and QT prolongation in an asymptomatic patient. The follow-up 
echocardiography demonstrated the dilatation (left ventricular end-diastolic diameter LVEDD 66 mm)  
and mild dysfunction of the left ventricle (EF=45%). The treatment with low dose of valsartan was 
initiated.  
Thus, our final diagnosis was acute cardiotoxicity presumably of anthracyclines manifested initially by 
atrioventricular conduction disturbances and then by systolic dysfunction. The follow-up 
echocardiography showed the modest improvement of cardiac function and  mild reduction of left 
ventricular volumes. One should be aware of acute cardiotoxicity of chemotherapeutic agents and 
should immediately prompt  further cardiac evaluation in suspected cases. 
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Uncommon cause of large intra-abdominal masses: Extramedullary 
haematopoiesis in a patient with Eisenmenger Syndrome 
A. Breitenstein, M. Tinguely, R. Speich, M. Greutmann (Zürich, CH) 
 

A 43 year old female patient was referred for assessment of large retroperitoneal masses adjacent to 
the right kidney, incidentally found on abdominal ultrasound and later confirmed on computed 
tomography (figure 1).  
The patient was known to have irreversible pulmonary hypertension, caused by a large patent ductus 
arteriosus. Since age 13 she developed progressive cyanosis of the lower half of the body due to right 
to left shunting from the main pulmonary artery into the descending aorta across the patent ductus 
arteriosus (Eisenmenger syndrome). On physical examination blood pressure was 130/90 mmHg and 
heart rate 56 bpm. The patient had marked cyanosis of the lower half of the body with clubbing of toes 
but not of the fingers. Transcutaneous pulsoxymetry revealed oxygen saturations of 80% in toes and 
93% in the right hand (differential cyanosis). As a consequence of the long-standing severe cyanosis, 
blood work revealed massive secondary erythrocytosis with a hemoglobin level of 24.9 g/dl and a 
hematocrite 78%.   
For further assessment of the retroperitoneal masses, the patient underwent percutaneous biopsy 
guided by computed tomography.  
The pathohistological analysis of the tissue sample revealed bone marrow derived haematopoetic 
cells with surrounding fat tissue representing a myelolipoma with extramedullary haematopoesis. 
There were no signs of malignancy. 
Discussion: In patients with Eisenmenger syndrome with long-standing cyanosis, secondary 
erythrocytosis is a physiologic adaptation to chronic hypoxemia. It is characterized by an isolated 
increase in erythrocytes. Typically  erythropoiesis is confined to bone marrow but rarely, in patients 
with markedly elevated erythropoietin levels,  extramedullary haematopoiesis may occur as 
demonstrated in this case. 
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Oral session 12 
Of mice and men: what can we learn from cardiovascular basic research? 
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In vitro fertilization-induced vascular dysfunction predisposes to shortened life 
span in mice 
E. Rexhaj, S. Rimoldi, A. Pireva, R. Von Arx, Y. Allemann, C. Sartori, U. Scherrer (Bern, CH) 
 

Background: Epidemiological studies shown an association between pathologic events during early 
life and the development of cardiovascular and metabolic disease in adulthood. In line with this 
hypothesis, we, recently found that ART mice display endothelial dysfunction and arterial 
hypertension, but the long-term consequences of this problem are unknown. To evaluate whether ART 
had consequences on the life span in mice, we compared the survival of ART and control mice.  
Methods: 80 male FVB mice generated by ART and 80 control mice born and raised in our animal 
facility were observed in these studies. Three to four animals were placed in a cage in the clean 
conventional mouse facility. 6 ART and 7 control mice had to be sacrificed because of injuries related 
to fighting. 32 ART and 20 control mice were fed normal chow, 42 ART mice and 53 control mice were 
fed a high-fat diet (HFD, 49.5% fat, 31.5% proteins and 0% carbohydrates). Kaplan-Meier survival 
curves were constructed using known birth and death dates and the log-rank test was used to 
evaluate statistical differences between groups. 
Results: We found that in mice fed with normal chow life span was similar in the two groups. In 
contrast, high-fat diet, while not having a detectable effect on life span in control mice, significantly 
reduced the survival in ART mice (P<0.0001). 
Conclusion: ART had consequences on the life span, because when challenged with a high-fat diet it 
was roughly 25% shorter in ART than in control mice. 
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Vascular dysfunction and hypertension in offspring of RDP mice is associated 
with insulin resistance 
A. Pireva, E. Rexhaj, S. Rimoldi, E. Bouillet, C. Sartori, Y. Allemann, U. Scherrer (Bern, CH) 
 

Background: Epidemiological and experimental studies in humans suggest that environmental 
influences acting early in life predispose to premature cardiovascular and metabolic disease. In line 
with these concept we recently found that children born after a pregnancy complicated by 
preeclampsia  display vascular dysfunction. In mice restrictive diet during pregnancy (RDP, a model 
mimicking preeclampsia in humans) induce vascular dysfunction in the offspring involving decreased 
vascular nitric oxide bioavailability. There is abundant evidence that NO plays an important role in the 
regulation of insulin sensitivity in animals and humans. We speculated that offspring of RDP mice are 
insulin-resistant. 
Methods: To test this hypothesis, we assessed insulin sensitivity (intraperitoneal glucose tolerance 
test (IPGTT) and euglycemic-hyperinsulinemic clamp studies) in offspring of RDP and control mice fed 
with high fat diet (HFD) for 8 wks. To test for the underlying mechanism we studied basal and insulin 
stimulated glucose uptake in isolated skeletal muscles. 
Results:  The main new finding was that HFD induced more severe insulin resistance in offspring of 
RDP than in control mice, as evidenced by a markedly smaller glucose infusion rate to maintain 
euglycemia (77.4±10.7 vs. 96.7±12.2, P<.001) and a higher plasma glucose concentration during the 
IPGTT(ANOVA<.01) in offspring of RDP than in control mice. Insulin resistance appeared not to be 
related to an intrinsic defect of skeletal muscle because insulin stimulated glucose uptake was similar 
in RDP and control mice (34.8±17.6 vs. 35.6±12.4, P=0.91).  
Conclusion:  We demonstrate for the first time that RDP causes insulin resistant in mice. In analogy to 
other NO-deficient states, this problem may be related to vascular dysfunction resulting in impaired 
insulin stimulation of blood flow and substrate delivery to skeletal muscle tissue. Preeclampsia-
induced vascular dysfunction has also been found in humans.  We speculate that preeclampsia 
represents a novel risk factor facilitating diet-induced insulin resistance in humans. 
Grant support: Swiss National Science Foundation and Swiss Society of Hypertension 
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Cardiac mTORC2 inactivation promotes apoptosis and autophagy and 
accelerates the progression to dysfunction in pressure overload hypertrophy 
P. Shende, L. Xu, C. Morandi, L. Pentassuglia, P. Heim, C. Berthonneche, T. Pedrazzini, B.A. 
Kaufmann, M.N. Hall, M.A. Rüegg, M. Brink (Basel, Lausanne, CH) 
 

Rationale: Mechanistic target of rapamycin (mTOR), a central regulator of growth and metabolism, has 
distinct targets with tissue-specific functions depending on whether it is part of the multiprotein 
complex mTORC1 or mTORC2. We recently published that mTORC1 inactivation in cardiomyocytes 
causes hyperactivation of the mTORC2 target Akt-S473. Similarly, we found that the mTORC1 
inhibitor rapamycin can hyperactivate targets of mTORC2. Others have described cardioprotective 
effects of rapamycin in models of pressure overload. In the present study, we therefore aimed to bring 
insights into the function of cardiac mTORC2 by deleting rictor, a specific and essential component of 
this complex.  
Methods and results: Cardiac mTORC2 was inactivated by targeted deletion of its specific component 
rictor, which resulted in significantly reduced total and phosphorylated Akt (Ser473, Thr450) and 
PKCalpha (Thr638). Deletion at 4 weeks of age and follow-up with ultrasound imaging revealed no 
changes in postnatal cardiac growth, geometry and function. When induced during adulthood, rictor 
ablation did not change cardiac function or geometry under basal conditions up to 54 weeks of age. 
However, one week of aortic constriction-induced pressure overload caused eccentric hypertrophy 
and decreased ventricular function in the rictor-deficient mice, which was associated with increased 
cardiac fibrosis, apoptosis, autophagy and beta-MHC transcript levels. ANP, BNP and metabolic gene 
expression were not affected. Myocytes from adult rictor knockout hearts and rictor-deficient neonatal 
cardiomyocytes contained increased cleaved caspase-3 and LC3B-II, indicating increased apoptosis 
and autophagy, respectively. Furthermore, the mTOR kinase inhibitor PP242, but not the mTORC1 
inhibitor rapamycin, induced apoptosis and autophagy in cardiomyocytes.  
Conclusions: Our study demonstrates that mTORC2 activity is not required for normal postnatal 
cardiac growth or function. However, mTORC2 is protective during the adaptation to pressure 
overload, which is explained, at least in part, by its effects on apoptotis, autophagy and fibrosis. These 
results provide a mechanistic rationale for the use of rapamycin in pressure overload hypertrophy. 
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Post-ischemic in vivo p66shc silencing as a therapeutical strategy for 
ischemia/reperfusion brain injury 
R.D. Spescha, J. Klohs, G. Giacalone, S. Keller, P. Mocharla, M. Kaufmann, R. Wenger, J. Vogel, M. 
Sessa, T.F. Lüscher, G.G. Camici (Zürich, CH; Milan, IT) 
 

Purpose: Stroke is a leading cause of morbidity and mortality, and its incidence increases with age. 
Currently, it still lacks a specific therapy for an effective treatment of stroke, thus, new approaches in 
the treatment are essential. Recently, we demonstrated that p66shc knockout mice are protected from 
ischemia/reperfusion (I/R) brain injury by a decreased production of ROS. The herewith described 
study was designed to investigate the role of p66shc in stroke in a clinically relevant experimental 
setup whereby p66shc knockdown is performed after the ischemic episode.  
Methods: A transient middle cerebral artery occlusion (MCAO) was performed to induce I/R brain 
injury in wild type (C57/Bl6) mice. After 45 min of ischemia, specific small interfering RNA (siRNA) for 
p66shc (sip66shc) or scrambled siRNA (siScr) were injected intravenously. 48 h post-MCAO, stroke 
size and neurological deficit were analyzed using magnetic resonance imaging (MRI) and RotaRod 
test as well as Bederson test, respectively. Moreover, blood brain-barrier permeability was assessed 
by measuring Evans blue extravasation. Long-term benefit was studied by analyzing survival up to 6 
days. In parallel, to test the human relevance of the data observed in mice, p66shc silencing was 
performed on primary human brain endothelial cells (HBEC) exposed to hypoxia/reoxygenation (H/R) 
and p66shc gene expression was determined in peripheral blood monocytes (PBM) of patients who 
suffered an ischemic stroke.  
Results: Post-ischemic in vivo silencing of p66shc resulted in a reduction in stroke size (p<0.01, n=6-
7) as well as an improved neurological function (p<0.05, n=11) as compared to siScr injected mice. 
Moreover, Evans blue extravasation in p66shc silenced mice was reduced as compared to siScr 
injected mice (p<0.05, n=5-6). Additionally, sip66shc mice displayed a 50% increase in survival 6 days 
after stroke (p<0.05, n=10-11). In HBEC exposed to H/R we showed that p66shc is a crucial mediator 
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for H/R-induced superoxide anion production and H/R-reduced nitric oxide (NO) bioavailability 
(p<0.05, n=6-7). Lastly, in PBM of ischemic stroke patients we found a strongly increased p66shc 
gene expression as compared to age-matched control subjects.          
Conclusion: The present study, together with previously published own work underscore the concrete 
potential for p66shc to become a novel target for the treatment of ischemic stroke and set the basis for 
follow up clinical studies. 
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Exosomes secreted by adult human cardiac progenitor cells mediate 
cardiovascular cell protection: a novel potential tool for therapeutic 
applications 
L. Barile, T. Moccetti, G. Vassalli (Lugano, CH) 
 

Introduction: The demonstration of beneficial effects of cell transplantation into injured hearts despite 
the persistence of only few transplanted cells suggests that secreted factors are responsible for these 
effects. A paracrine mechanism is supported by the observation that culture media conditioned by 
progenitor cells contain growth factors with  beneficial effects. A key component of paracrine secretion 
is exosomes, membrane microvesicles that are stored in endosomal compartments and are secreted 
when these structures fuse with the plasma membrane. We have assessed whether adult human 
cardiac progenitor cells (CPC) secrete exosomes, and we have characterized their cytoprotective 
properties. 
Methods: CPC were isolated from atrial appendage specimens from patients undergoing heart 
surgery. Exosomes were isolated from cultured media conditioned by CPC using ExoQuick and 
measured with Q-nano. CPC-secreted exosomes were visualized by electron microscopy. Exosome-
associated antigens, e.g. CD63, were measured by flow cytometry. CPC were transfected with a 
CD63-GFP construct to monitor cellular uptake of GFP-labeled exosomes. Cytoprotective effects of 
exosomes were assessed by measuring viable cells after serum starvation of human vascular 
endothelial cells (HUVEC) or a human cardiomyocytic cell line in vitro.  
Results: Exosomes secreted by human CPC were visualized by electron microscopy (Figure A). The 
expected microvesicle size was verified with Q-nano. Flow cytometry showed exosome-associated 
antigens (eg, CD9 and CD81) and the CPC marker CD105 on exosomes. CPC-derived exosomes 
increased the percentage of viable HUVEC and cardiomyocytes after serum starvation in vitro(Figure 
B). 
Conclusions: We provide, for the first time, ultrastructural evidence of exosome secretion by adult 
human CPC. These exosomes carried exosome-associated antigens and mediated cytoprotective 
effects on human cardiovascular cells in vitro. These results suggest that exosomes are emerging as 
a very attractive vector of paracrine signals from cell to cell. These microvesicles deliver cytoprotective 
molecules to neighboring cells, protecting these molecules from enzymatic degradation in the 
extracellular space. A major advantage of exosomes is that it can be stored as an “off-the-shelf” 
product, ready for therapeutic applications at any time.  Also, the use of allogeneic exosomes may be 
feasible. Thus, exosomes may circumvent limitations of viable cells currently used in cell therapies. 
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Treatment with the nicotinamide phosphoribosyltransferase (Nampt) inhibitor 
FK866 reduces neutrophil infiltration within mouse atherosclerotic plaques 
impacting CXCL1 expression 
F. Montecucco, R. da Silva, I. Bauer, R. Fraga-Silva, G. Pelli, M. Fabre, S. Lenglet, K. Galan, F. 
Burger, R.A.S. Santos, N. Stergiopulos, F. Mach, N. Vuilleumier, A. Nencioni (Genève, CH; Belo 
Horizonte, BR; Genoa, IT; Lausanne, CH) 
 

Introduction: Neutrophil infiltration within atherosclerotic plaques has been recently described as a 
histological feature of plaque vulnerability in both humans and mice. In particular, CXC chemokine-
mediated neutrophil recruitment has been suggested as a pivotal mechanism increasing intraplaque 
inflammation in atherogenesis. Pharmacological treatments selectively targeting CXC chemokines 
have been tested with partial success in animal models of both acute and chronic cardiovascular 
diseases. In this study, we investigated the potential benefits of nicotinamide 
phosphoribosyltransferase (Nampt) inhibition, which has been shown to reduce CXC chemokine 
systemic levels, in a mouse model of carotid atherosclerosis.  
Methods: Apolipoprotein E deficient (ApoE-/-) mice (15-20 week of age) were fed with Western-type 
diet consisting of 15% (wt/wt) cocoa butter and 0.25% (wt/wt) cholesterol for total 11 weeks before 
sacrifice. At week 2 of diet, a carotid device (“cast”, altering the carotid shear stress) was surgically 
placed on the right common carotid artery. During the last 3 weeks before euthanizing (from week 8 to 
11 of diet), mice were intraperitoneally injected with FK866 (10 mg/kg) or control vehicle (0.1% DMSO 
in PBS) for 5 consecutive days per week.  
Results: In carotid atherosclerosis (both low shear stress [LSS] and oscillatory shear stress [OSS] 
plaques), treatment with FK866 was associated with reduction of intraplaque neutrophil and MMP-9 
content and weak increase of collagen as compared to vehicle. No effects in other histological 
parameters (such as intraplaque lipids and macrophages) were observed. This “less vulnerable” 
histological phenotype was associated with the reduction of CXCL1 systemic and intraplaque levels in 
FK866-treated mice as compared with controls.  
Conclusion: We concluded that FK866 treatment was associated with reduction of CXCL1-mediated 
neutrophilic inflammation in carotid atherosclerosis models. Therefore, Nampt pharmacologic inhibition 
might be a useful approach to reduce neutrophil-mediated carotid plaque vulnerability in mice. 
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Human adult Cardiac Progenitor Cells (CPC) expressing stage-specific 
embryonic antigen-1 (SSEA-1) have cardiomyogenic potential as well as pro-
angiogenic and cardioprotective activities 
L. Barile, T. Torre, F. Siclari, T. Moccetti, G. Vassalli (Lugano, CH) 
 

Introduction: Cardiac progenitor cells (CPC) have been isolated based on expression of various 
surface molecules. We have evaluated Stage-specific Embryonic Antigen-1 (SSEA-1/CD15), a 
molecule expressed by differentiating embryonic stem cells (ESC), as a novel CPC marker in human. 
Methods: Right atrial appendage specimens obtained from 20 patients who underwent heart surgery 
were cultured as primary tissue explants. SSEA-1+ cells were purified from the cell outgrowth of tissue 
explants using magnetic immunobeads. Cells were clonally expanded. Cell surface molecule 
expression was analyzed by flow cytometry. The cardiosphere model was used to induce 
cardiomyogenic differentiation. Expression of embryonic or cardiac-specific genes was measured by 
RT-PCR. Sarcomeric proteins were detected by immunostaining. Paracrine effects of SSEA-1+ CPC 
compared to their SSEA-1-negative counterparts were assessed by measuring the viability of human 
cardiomyocytes and human vascular endothelial cells (HUVEC) cultured in media conditioned by 
SSEA-1+ CPC or SSEA-1-neg. cell and exposed to doxorubicin and serum starvation, respectively. 
HUVEC tube formation was used as an in vitro angiogenic assay. 
Results: SSEA-1+ CPC from the cell outgrowth of human cardiac explants are clonogenic and express 
mesenchymal stem cell (MSC) markers (CD105, CD73, CD13) and the stem cell marker CD34, but 
not hematopoietic markers (CD45, CD14). Clonally derived SSEA-1+ CPC express ESC markers 
(Oct4, Nanog), early mesoderm markers (MESP1, TBX5), and the ventricular marker TBX18. SSEA-
1+ clones express higher levels of early cardiac-specific markers (GATA4, NKX2.5) compared to their 
SSEA-1-neg. counterparts. Cardiospheres formed by SSEA-1+ CPC are larger in size and express 
higher levels of late cardiac genes (troponin I, alpha-sarcomeric actinin, myosin light chain-7, myosin 
heavy chain 6) and connexin 43 compared to those formed by their SSEA-1-neg. counterparts (Figure; 
panel A). Culture media conditioned by SSEA-1+ CPC increased cardiomyocyte and HUVEC viability 
(Figure; panels B and C, respectively) as well as endothelial tube formation (Figure; panel D) 
compared to their SSEA-1-neg. counterparts. 
Conclusions: Human adult SSEA-1+ CPC are clonogenic, exhibit enhanced cardiomyogenic potential 
and angiogenic activities, as well as superior pro-survival paracrine effects on cardiomyocytes and 
endothelial cells. These functional data suggest SSEA-1+ CPC are of major interest to cardiac 
regeneration. 
 



 
72 

 

 
 
 



 
73 

 

Oral session 13 
Cardiovascular risk: scoring and management 
 
 

228 
 

High altitude exposure is hemodynamically well tolerated in patients with 
simple congenital heart disease 
A. Schmidt, L. Minder, T. Radtke, M. Wilhelm, M. Pavlovic, H. Saner, J.-P. Schmid (Bern, CH) 
 

Purpose: Patients (pts) with congenital heart disease, even with simple forms, are often excluded from 
recreational activities at high altitude, due to a lack of reliable data on the effect of hypoxia on 
hemodynamic response and exercise tolerance. Therefore we aimed to measure the influence of an 
acute altitude exposure of 3454 m on cardiac output and on single components of cardio-pulmonary 
response during exercise. 
Methods: Sixteen pts with mild to moderate congenital aortic stenosis, mild to moderate congenital 
mitral disease, small persistant or repaired atrial or ventricular septal defect, mild pulmonary stenosis 
or repaired patent ductus arteriosus (56% male, mean age 14.6 years) and 21 healthy controls (62% 
male, mean age 14.8 years) were included in the study. They performed a symptom limited cardio-
pulmonary exercise stress test with respiratory gas analysis and a non-invasive cardiac output 
measurement (inert gas rebreathing method; Innocor®) during a submaximal constant work load test 
at low-land (540m) and at the Jungfraujoch (3454m).   
Results: High altitude exposure was well tolerated by all study participants except for slight nausea 
and headache in 3 participants (2 healthy controls and 1 GUCH patient); however none had to return 
prematurily to low-land. Peak VO2 in healthy controls was 43.7±7.5 compared with 41.5±9.0 
ml/kg/min. in GUCH pts (p=0.592). At high altitude, it decreased by 18.8% and 13.5% respectively. 
The percentage of decrease was not significantly different between the groups (p=0.180). The 
hemodynamic response to submaximal exercise showed a 22.7% increase in cardiac output for the 
healthy subjects and 16.6% increase for GUCH patients (p=0.666; c.f. Figure).  
Conclusions: Adolescents with simple congenital heart disease show a comparable exercise capacity 
compared with age-matched controls. No statistically significant difference was noticed between the 
two groups regarding the reduction of peak VO2. In GUCH pts, hemodynamic adaptation to exercise 
at high altitude was normal in terms of cardiac output rise as a compensatory mechanism for 
hypoxemia. Whether these results can be extended to patients with more severe congenital heart 
disease has to be explored further. 
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Discontinuation of recommended therapies one year after an acute coronary 
syndrome: results from a prospective cohort 
B. Gencer, N. Rodondi, R. Auer, D. Carballo, L. Räber, D. Nanchen, P. Vogt, S. Carballo, P. Meyer, 
P.-F. Keller, C.M. Matter, S. Windecker, T.F. Lüscher, F. Mach (Genève, Bern, CH; San Francisco, 
US; Lausanne, Porrentruy, Zürich, CH) 
 

Background: Adherence to recommended medication is a key factor to decrease the recurrence of 
acute coronary syndrome (ACS), but very limited data exist about reasons of discontinuation. We 
aimed at determining the prevalence and reasons of therapy discontinuation one year after ACS.  
Method : We studied 1385 men and women from a prospective cohort study of consecutive patients 
hospitalized for an ACS from July 2009 to December 2010 (18 months) in four Swiss academic 
hospitals. We measured the rate and the pre-specified reasons of medication discontinuation for 
aspirin, statins, beta-Blockers and Angiotensin Converting Enzyme Inhibitors/AngioTensin II receptor 
blockers (ACEI/ARB)one year after ACS. We assessed medical adherence with Medical Adherence 
Scale (MAS) questionnaires. With the use of logistic regression we identified factors associated with 
medication discontinuation.  
Results: Among 1385 patients with ACS followed-up during one year, the discontinuation rate of 
prescribed treatment one year after hospital discharge was 2.9% for aspirin, 6.5% for statins, 16.5 % 
for beta-blockers and 15.6% for ACEI/ARB(7.9% if heart failure was documented). More than 70% of 
patients reported that treatment was stopped by their physician, while potential side effects were an 
uncommon reason, except for statins (45.4%) and ACEI/ARB (32.5%). The preexisting use of any 
medication, the diagnosis of ST-segment elevation ACS, an attendance to rehabilitation program and 
a reported complete medication adherence (Medication Adherence Scale <1) were all negatively 
associated with the one year cardiovascular medication discontinuation.  
Conclusion: Adherence to medication after an ACS differs according to therapeutic drug classes with 
the highest rate of discontinuation for beta-blockers. An attendance to rehabilitation program 
decreased cardiovascular discontinuation at one year. Interestingly, patients attributed the reasons of 
therapy discontinuation to the treating physicians’ decision. These results indicate that there is a need 
to better inform and educate both patients and physicians 
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Eccentric endurance exercise significantly lowers liver enzymes in overweight 
and obese individuals 
C. Saely, P. Rein, A. Vonbank, H. Drexel (Feldkirch, AT; Triesen, LI; Philadelphia, US) 
 

Background: Elevated liver enzymes are highly prevalent in overweight and obese patients, reflect the 
presence of non-alcoholic fatty liver disease, and are associated with an increased risk of diabetes 
and cardiovascular events. Liver enzymes can be lowered by physical exercise, but many overweight 
patients are not willing or not able to engage in strenuous exercise regimens. Eccentric endurance 
exercise (e.g. hiking downwards) is less strenuous than concentric exercise (e.g. hiking upwards) but 
its effects on liver enzymes are unknown. 
Methods: We allocated 42 overweight and obese sedentary individuals to an exercise intervention 
program, consisting of hiking downwards a pre-defined route in the Austrian Alps over two months. 
For the opposite way, a cable car was used where compliance was recorded electronically. The 
difference in altitude was 540 metres; the distance was covered three to five times a week. A matched 
group of 12 individuals served as a control group. Metabolic profiles were obtained at baseline and 
after the two months period. 
Results: Compared to baseline, 8 weeks of eccentric endurance exercise significantly lowered serum 
alanine aminotransferase (ALT; 36±23 vs. 31±18 U/l; p<0.001), the ALT / aspartate aminotransferase 
(AST) ratio (1.22±0.41 vs. 1.02±0.33; p<0.001), and serum gamma-glutamyl transferase (56±98 vs. 
44±65 U/l; p=0.005), whereas these parameters did not change significantly in the control group 
(p=0.261, p=0.272, and p=0.644, respectively). Eccentric enddurance exercise was well tolerated and 
there were no series adverse events. 
Conclusion: We conclude that eccentric exercise is a promising new exercise modality which 
significantly lowers liver enzymes in overweight and obese individuals and therefore is of interest as a 
therapeutic intervention in non-alcoholic fatty liver disease patients. 
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Lipoprotein (a), the metabolic syndrome and vascular risk in angiographied 
coronary patients 
A. Vonbank, C. Saely, P. Rein, H. Drexel (Triesen, LI; Feldkirch, AT; Philadelphia, US) 
 

Background: Lipoprotein (a) [Lp(a)] especially in young individuals is an important cardiovascular risk 
factor. However, data on the vascular risk conferred by Lp(a) in patients with the metabolic syndrome 
(MetS) are not available. 
Methods: Lp(a) was measured in a cohort of 587 consecutive patients undergoing coronary 
angiography for the evaluation of stable coronary artery disease. The MetS was diagnosed according 
to International Diabetes Federation (IDF) criteria. Vascular events were recorded over 8 years. 
Results: Median Lp(a) was significantly lower in patients with the MetS (n=345) than in subjects who 
did not have the MetS (12 [interquartile range 0.8-35] vs. 17 [0.8-57] mg/dl; p=0.004). Prospectively, 
34% of our patients suffered vascular events. Lp(a) proved to be a strong and independent predictor 
of vascular events in subjects without the MetS (standardized adjusted HR 1.33 [1.01-1.74]; p=0.029) 
but not in patients who had the MetS (HR 1.07 [0.84-1.37]; p=0.543). An interaction term MetS x Lp(a) 
was significant (p=0.005), indicating that Lp(a) was a significantly stronger predictor of vascular events 
in subjects without Mets than in patients with the MetS. 
Conclusion: We conclude that Lp(a) in patients with MetS is low and is not associated with the 
incidence of vascular events. The power of Lp(a) as a predictor of cardiovascular events is 
significantly modulated by the presence of the MetS. 
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Indication and use of anticoagulation in atrial fibrillation and acute coronary 
syndrome: impact of a new scoring system 
G. Sütsch, D. Radovanovic, B. Nägeli, O. Bertel, P. Urban, P. Erne, C. Scharf on behalf of the AMIS 
Plus Investigators 
 

Background: Introduction of the new CHA2DS2VASc score in atrial fibrillation (AF) patients has 
lowered the threshold for oral anticoagulation (OAC) compared to the precursor CHADS2. We 
assessed the impact of the new scoring in pts with acute coronary syndrome (ACS). 
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Methods: Data from the AMIS Plus registry from January 2001 to June 2012 were assessed for risk 
scores and treatment. 
Results: Out of 30184 patients with ACS, 1657 (5.5%) were diagnosed with AF. Among them 
complete datasets for risk scores were available for 1211 patients (see table). The application of 
CHADS2 criteria of >= 2 resulted in 837/1211 (69%) patients requiring OAC; the corresponding figure 
for CHA2DS2VASc score of >= 2 was 1029/1211 (85%) patients. 
Discussion: The introduction of the CHA2DS2VASc score increases the proportion of patients 
requiring OAC by 16% (p< 0.001). Surprisingly, many patients with low risk scores received OAC (37 
and 30%, respectively) compared to "only" 46% of those with high risk scores, irrespective of the score 
applied. Finally, triple therapy was given to 17-20% of patients regardless of risk and type of scoring 
system. 
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A novel role of Tie-2+CD14+ monocytes in development of thoracic aortic 
aneurysms 
M. Czerny, S. Aharinejad, J. Grzybeck, M. Salamah, T. Lucas, G. Laufer, F. Schoenhoff, T. Carrel 
(Bern, CH; Wien, AT) 
 

Background: Thoracic aortic aneurysms (TAAs) have a high mortality, when left untreated; and are 
associated with increased matrix metalloprotease (MMP) activity. Tie-2 expressing monocytes (TEMs) 
produce MMPs and are involved in extracellular matrix (ECM) remodeling; but their role in 
development and progression of TAAs is unknown.  
Methods: This study included 98 TAA patients and 10 controls. Circulating TEM count was assessed 
by flow cytometry and serum angiopoietin-2 (Ang-2) was measured by ELISA. Immunohistochemistry 
was used to analyze TEMs, Ang-2 and MMP-9 in aortic tissue.  
Results: The mean circulating TEM fraction in the pooled TAA patient cohort was higher (5.76%±9.2; 
p<0.001) than controls (0.57%±0.4). Patients with progressive TAA had a higher TEM fraction 
(5.11%±3.8) compared to those with constant TAA (3.14%±5.0, p=0.04). TEMs were localized in 
tunica adventitia and media; and their number was higher in TAA patients compared to controls 
(p<0.01). In ROC curve analysis at a cut off level of 1% TEMs identified TAA with a sensitivity of 80% 
and a specificity of 78% (AUC: 0.91, p<0.0001). At a cut off level of 1.8% TEMs identified patients with 
progressive TAA with a sensitivity of 75% and a specificity of 78% (AUC: 0.80, p=0.047). Serum Ang-2 
was higher in TAA patients vs. controls (p<0.001). Ang-2 and MMP-9 were abundantly present in the 
aortic tunica adventitia of TAA patients compared to controls.  
Conclusions: This study identifies TEMs as novel potentially important biomarkers for the  
development of TAAs and aortic wall remodeling; and indicates their potential in monitoring TAA 
progression. 
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beta ARKct gene delivery ameliorates atrophic remodeling of the unloaded rat 
heart 
H. Brinks, N.D. Ullrich, S. Longnus, M.-N. Giraud, A. Segiser, J. Rabinowitz, W.J. Koch, T. Carrel, H.T. 
Tevaearai (Bern, Fribourg, CH; Philadelphia, US) 
 

Objective: Mechanical unloading of a failing heart induces beneficial reversal of pathologic 
hypertrophy and improves adrenergic responsiveness, but may also result in detrimental progressive 
atrophy. We have previously shown that the betaARKct peptide inhibits desensitization of beta-
adrenergic receptor (betaAR) signaling, thereby enhancing cardiac function and preventing 
deterioration in failing hearts. Our current aim was to investigate potential anti-atrophic effects of 
betaARKct via enhanced betaAR stimulation in unloaded rat hearts.  
Methods: Rat hearts were transplanted heterotopically to induce unloading-related remodeling, treated 
with different doses of adeno-associated virus-6 containing betaARKct (AAV6-betaARKct 10^11 and 
6x10^11 total viral particles) and harvested after 30 days (n=8/group). Results were assessed 
macroscopically and at molecular, electrophysiological and functional levels and compared with 
loaded control hearts. 47 genes were analyzed using a microarray. Contractile function was tested in 
response to betaAR stimulation (Isoproterenol) in an ex-vivo working heart model (n=6/group). 
Excitation-contraction (E-C) coupling and calcium cycling were tested in isolated myocytes. 
Results: Both betaARKct-treated and control hearts atrophied significantly, losing up to 50% of 
ventricular mass. Gene expression reflecting Ca2+ cycling, cardiac metabolism, matrix remodeling 
and contractile elements were deregulated in unloaded non-treated hearts, but ßARKct-treatment 
dose-dependently resulted in significantly improved, near-normal levels. As opposed to untreated 
hearts, which showed an abrogated inotropic catecholamine response, myocardial expression of 
ßARKct resulted in normalized contractile response (dP/dt) to isoproterenol. E-C coupling was not 
impaired after 30 days of unloading. 
Conclusion: Recent clinical studies have associated beta2-adrenergic agonist treatment of the failing, 
unloaded heart with enhanced rate of recovery through improved ventricular contractile capacity. Our 
results suggest that betaAR signaling may limit unloading-induced atrophy-associated alterations in 
gene expression and contractile function. Restoring betaAR signaling via betaARKct gene transfer, 
may thus synergistically act with mechanical unloading towards myocardial recovery. The involved 
mechanisms need further investigation. 
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Myocardial neural genes regulation after cell-based treatment of chronic 
myocardial infarction: friend or foe? 
A. Ducray, S. Lecaudé, A. Frobert, S. Cook, M.-N. Giraud (Fribourg, Bern, CH) 
 

Introduction: Nerve growth factor (NGF) partially controls cardiac innervation. The implications of other 
neurotrophic factors still need to be defined. Deregulation of cardiac innervation may result in cardiac 
arrhythmia and sudden death. In the present study, we investigated alterations of myocardial neural 
genes after cell therapy. 
Methods: Two weeks post myocardial infarction (MI, LAD ligation), rats received either an epicardial 
application of Mesenchymal Stem Cell (MSC) within a fibrin matrix, the matrix alone or sham 
operation. Left ventricles (LV) were harvested 2 weeks post MI or 4 weeks after treatment for 
differential gene expression analysis (nCounter, NanoString®). We focused on NGF pathway and 
neurotrophic factors (mesencephalic astrocyte-derived neurotrophic factor, MANF, glial cell line-
derived neurotrophic factor, GDNF, neurturin, NRTN) and their receptors. Values were log2 
transformed and normalized to healthy heart. Statistical significance refers to p<0.05 after non-
parametric Newman-Keuls test. 
Results: 
1- Neural remodeling after MI:  Significant up-regulations of NGF and its downstream signaling 
molecules (NFAT, FOXO3, Calcineurin, endothelin-1) were recorded 2 weeks post-MI within the 
infarcted area. Their expressions wwas down-regulation after 6 weeks in sham-operated group 
suggesting an early but temporary neural remodeling. NRTN, and neurotrophic factors receptors 
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(TrKB, Gfra1 and 2) followed similar longitudinal regulation. No gene expression alterations were 
observed in the remote LV. 
2-Neural remodeling in response to MSC/Matrix treatment: all the rats survived post-treatment. 
Echocardiography and histology revealed both functional recovery and muscle repair after MSC/matrix 
treatment.  Cell therapy resulted in sustained up-regulation of NGF, NFAT, Gfra2 and NRTN in the 
remote area compared to pre-treatment. This effect was associated with a 5-fold up-regulation of the 
beta-adrenergic receptor 2 suggesting a powerful inotropic effect. 
Conclusion: We demonstrated for the first time that expression of neurotropic factors and their 
receptors are modulated by cell therapy. No sudden deaths were recorded suggesting no pro-
arrhythmia potential of the MSC/Matrix treatment and associated neural regulation. Our results 
suggest that neurotrophic factors may play an important role in cardiac regeneration and should be 
considered as potential therapeutic targets. 
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Human cardiomyocytes derived from induced pluripotent stem cells in 3D 
spheroid culture as a model for cardiotoxicity evaluation of new cancer 
therapies 
P. Beauchamp, W. Moritz, J. Kelm, N. Ullrich, T.M. Suter, C. Zuppinger (Bern, Zürich, CH) 
 

Purpose: One of the most important causes of compound attrition in preclinical medicine development 
is cardiotoxicity. Additionally, many effective cancer therapies show a pronounced cardiotoxicity at 
higher cumulative dose or in combination with other drugs. As testing platform and for investigating 
mechanisms, isolated organs and primary cells from rodents have been the gold standard in research 
and toxicology so far, but there is a need for better in vitro models. For this purpose, we have 
developed and characterized a scaffold-free 3D cell culture model using cardiomyocytes derived from 
induced pluripotent stem cells (iPSC) of human origin. 
Methods: IPSC-derived cardiomyocytes (Cellular dynamics Intl.) in standard 2D culture were cultured 
for 10 days and examined using immunofluorescence microscopy and Western blotting. Myocardial 
microtissues were generated by self-assembly in multi-well hanging drop cultures. After microtissue 
formation the spheroids were transferred to specially shaped multiwell assay plates for further culture 
and assaying. Toxicity was assessed using the caspase-3/7-Glo assay (Promega). 
Results: iPSC-derived cardiomyocytes were characterized after 10 days in 2D culture and 90% of cells 
showed well-formed myofibrils positive for sarcomeric proteins such as myomesin, embryonic heart-
myomesin, myosin heavy chain, and cardiac actin. The same proteins were also detected by Western 
blotting. Additionally, the cells expressed connexin-43 localized at cell-cell contacts. In hanging drop 
cultures, iPSC-derived cardiomyocytes formed spheroid microtissues (MT) within 4 days. Histological 
analysis of MT's cultured for 25 days showed a homogeneous tissue structure with myomesin-positive 
cells throughout the spheroid and no formation of a necrotic core. MT's showed spontaneous 
contractions up to 3 weeks that were recorded by optical motion tracking. Excited by electrical field 
pacing, MT's at 37ºC in a heated perfusion chamber complied to the external stimulus up to a 
frequency of 2Hz. These results were confirmed by high-resolution calcium-imaging using Fluo4-
loaded MT. Assessment of cardiotoxicity in 2D versus 3D culture using the known cardiotoxic agent 
doxorubicin indicated a higher IC50 in the 3D culture.  
Conclusions: Morphological and functional characterization underlines that the combination of 3D 
culture with iPSC-derived human cardiomyocytes appears to be a promising approach for the 
cardiotoxicity evaluation of new cancer therapies. 
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Myocardial regeneration in response to cell-based treatment: the molecular 
signature of adaptive cardiac remodeling 
M.-N. Giraud, S. Lecaudé, A. Ducray, A. Frobert, T. Carrel, H.T. Tevaearai, S. Cook (Fribourg, Bern, 
CH) 
 

Introduction: Myocardial repair after infarction (MI) is still a debatable question.  Skepticism from early 
studies showing low efficiency of cell-based treatment has been recently challenged by successful 
trials (CADUCEUS and SCIPIO) that demonstrate substantial viable and functional heart muscle 
recovery in post-MI patients. In the current study, we hypothesized that a cell delivery vehicle may 
influence potential for regeneration by comparing post-MI myocardial recovery in response to 
mesenchymal stem cell (MSC) administered alone or within a fibrin matrix.  
Methods: Female Lewis rats underwent MI induced by permanent LAD ligation. After 2 weeks, animals 
with reduced LV function received 4.10^6 MSCs via either direct intramyocardial injection (n=11) or 
epicardial application within a fibrin matrix (n=11). An additional group with the application of the 
matrix alone (n=15) and a sham-operated group (n=11) served as controls. After 4 weeks, a second 
echocardiography was performed and hearts were then harvested. Trichrome staining and RNA 
isolation (remote left ventricle (LV) and MI area) followed by gene expression analysis (nCounter, 
NanoString®) were performed for sham, matrix and Cell+Matrix groups. 
Results:  
1- Function: Cell+Matrix group showed an unprecedented increase in ejection fraction (fig1); 6/11 rats 
recovered their heart contractility with a mean increase of 18±6% of the ejection fraction (pre vs. post 
treatment EF=43±7% vs. 61±3, p<0.05), 4/11 showed stabilized heart function and 1 was non-
responder.  
2-Histology: Cell+Matrix induced a replacement of the scar with cardiac muscle: the regeneration 
varied from partial to almost complete scar substitution. Sham and Matrix groups showed large 
transversal infarct with thin fibrotic LV wall. 
3-Gene expression: Within the remote LV, Cell+Matrix treatment resulted in up-regulation of genes 
involved in apoptosis/autophagy, cytokines signaling (EGFR, NGF) and contractility (5 fold increase of 
adrenergic receptors), and a specific and 6 fold down-regulation of Timp3 (matrix remodeling) 
Conclusion: We demonstrate for the first time that post-MI myocardial regeneration and functional 
recovery are largely potentiated by the concomitant administration of MSC and fibrin. Our initial 
molecular investigations suggest that the adaptive remodeling involves both the infarcted area and the 
remote LV. 
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Neuropeptide Y and microcirculatory dysfunction in ST-elevation myocardial 
infarction 
F. Cuculi, N. Herring, A. De Caterina, B. Prendergast, J. Forfar, K. Channon, A. Banning, R. 
Kharbanda (Luzern, CH; Oxford, GB) 
 

Background: The co-transmitter neuropeptide-Y (NPY) is released during high levels of sympathetic 
stimulation and is a potent vasoconstrictor. The time course of how plasma NPY levels vary in acute 
ST-elevation MI (STEMI) treated with primary percutaneous coronary intervention (PPCI) or its impact 
on reperfusion is unknown. We defined the release profile of plasma NPY, and tested the hypothesis 
that levels correlate with reperfusion measures after PPCI. 
Methods: NPY was measured (ELISA) in peripheral blood taken before and immediately after PPCI 
and at 6, 24 and 48 hours post PPCI. Reperfusion was assessed by angiographic criteria, ST segment 
resolution, invasive measurement of coronary flow reserve (CFR) and the index of microcirculatory 
resistance (IMR).  
Results: In 64 patients (62.6+11.7 years-old, 73% male) plasma NPY levels were highest before PPCI 
(17.4 [8.8-42.2] pg/ml, median (interquartile range)) and dropped significantly post PPCI (12.4 [6.5-
26.7] pg/ml, p<0.0001) and after 6 hours (9.0 [2.6-21.5] pg/ml, p=0.008). Patients with admission NPY 
levels above the median were significantly more hypertensive and tachycardic and were more likely to 
have diabetes mellitus. Patients with angiographic no-reflow (less than TIMI 3 flow and myocardial 
blush grade > 2, n=16) or no electrocardiographic ST-resolution (<70%, n=30) following PPCI had 
significantly higher plasma NPY levels. Patients with a CFR<1.5 or IMR >33 also had significantly 
higher plasma NPY levels pre and post PPCI. 
Conclusions: Plasma NPY levels correlate with indices of reperfusion and coronary microvascular 
resistance. Drugs targeted at NPY receptors may therefore be therapeutically beneficial when 
combined with PPCI for STEMI. 
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Single housing reduces lung hemorrhages in male mice with tissue factor 
disulfide mutation and protects them from lethality 
S.H.M. Sluka, A. Akhmedov, T. Klein-Rodewald, M. Horsch, P. Grest, B. Rathkolb, J. Beckers, F. Neff, 
E. Wolf, G.G. Camici, H. Fuchs, V. Gailus-Durner, M. Hrabé de Angelis, W. Ruf, T.F. Lüscher, F.C. 
Tanner (Zürich, CH; München, DE; La Jolla, US) 
 

Tissue factor (TF), the key initiator of coagulation, is expressed in sub-endothelial tissue, particularly in 
heart, lung and brain. The extracellular allosteric disulfide bond Cys186–Cys209 of human TF shows 
high evolutionary conservation. In vitro experiments suggest that TF pro-coagulant activity depends on 
the intact Cys186–Cys209 disulfide bond. 
To investigate the role of this allosteric disulfide bond in vivo, we generated a C213G mutant TF 
mouse by replacing Cys213 of the corresponding disulfide Cys190-Cys213 in murine TF. 
Homozygous C213G TF mice presented with a bleeding phenotype, affecting predominantly heart, 
lung, and brain. This resulted in a gender specific lethality with reduced survival especially in 
homozygous males. In brain and lung, the expression of C213G TF protein was about 10 fold lower, 
whereas expression was equal to the wildtype protein in heart. Procoagulant activity of C213G TF was 
reduced by about 100-fold in these organs. Between the genders, however, there was neither a 
difference in expression nor in activity. Homozygous female mice exhibited bleeding in lung less 
frequently, while bleeding in heart and brain occurred equally frequent in males and females. At the 
molecular level, gene regulation patterns of C213G TF hearts and brains showed high homology 
between males and females, whereas patterns of gene regulation were very different in lungs of 
females compared to males. To test whether more aggressive behavior in male housing groups leads 
to higher incidence of lung bleeding we weaned 12 homozygous males to individual cages. After 100 
days all males had survived and lung bleedings were reduced from 50% to 25%, suggesting fighting 
behavior might lead to exercise induced pulmonary hemorrhage.  
These studies indicate that the allosteric Cys190-Cys213 disulfide bond is of crucial importance for 
proper in vivo expression and activity of murine TF. C213G TF mice suffer from a bleeding phenotype 
affecting heart, lung, and brain. Male mice further suffer from decreased survival and discriminate from 
females by a higher abundance of lung bleeding paralleled by a different pattern of pulmonary gene 
regulation. These findings suggest lung bleeding as the major reason for reduced survival in mice 
lacking the Cys190-Cys213 disulfide bond. 
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P-wave features analysis to detect risk to develop atrial fibrillation 
A. Viso, M. Aceña, R. Leber, A. Cabasson, R.A. Abächerli, L. Kappenberger, A. Auricchio, J.-M. Vesin 
(Lausanne, Lugano, Baar, CH; Nice, FR) 
 

Purpose: Paroxysmal Atrial Fibrillation (AF), due to the brief duration and erratic frequency of AF 
episodes, is difficult to detect using routine ECGs. Percentages between 25 and 50% of asymptomatic 
AF have been reported in several studies. A method to detect the risk for AF based on short-term 
ECG recordings in sinus rhythm could increase the detection of asymptomatic patients suffering from 
AF during routine ECG tests. The aim of this work is to compare different markers resulting from the 
analysis of a single ECG lead recorded during sinus rhythm and test whether they can predict subjects 
prone to AF. 
Method: For this purpose, the ECGs from three populations were analyzed: healthy patients (48 in 
group A, age: 45 to 75 y and 5 in group B, age: 75 to 85y) and patients with history of AF (17 in group 
D, age: 48 to 72 y). The recorded ECGs lasted 5 minutes and were acquired in sinus rhythm at a 
sampling frequency of 1 KHz. Signals were pre-processed to reduce the noise and to remove the 
baseline drift. QRS detection was performed and then the P-wave peak was detected in a window of 
50-250ms prior to the QRS. P onsets and ends were obtained using first and second derivative 
estimates. Those measures were performed on lead V1 which provides information concerning intra-
atrial conduction delays. P-wave indices such as P-wave duration, P-R interval and an index of P-
wave stability over time defined as the beat-to-beat Euclidean distance between P waves were 
extracted.  
Results: Using the P-R interval and the P width features, no significant differences between the groups 
were obtained. However, the variance of the beat-to-beat P-wave Euclidean distance was higher for 
the group D than for the other 2 groups (p<0.001). This may be indicative of disturbed conduction in 
the atrial tissue leading to differences in the electrical pathway used by the P-wave. Results are shown 
in the table below. 
Conclusion: This study provides a valuable marker (beat-to-beat Euclidean distance) which could be 
combined with other markers to perform a good detection of people prone to AF. 
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Two major determinants for durable lesion formation in PVI: "Lesion to Target 
Distance" and catheter-tissue contact force 
C.-I. Park, H. Lehrmann, R. Weber, C. Keyl, J. Allgeier, J. Schiebeling, P. Schurr, T. Arentz, A. Jadidi 
(Bad Krozingen, DE) 
 

Introduction: Optimal catheter tip to tissue contact is mandatory to achieve transmural RF lesions and 
enable durable pulmonary vein isolation (PVI). We assessed both (1) the maximum distance of 
radiofrequency (RF) lesion to conducting PV fiber that allowed durable PV isolation and (2) the 
catheter-tissue contact force needed to ensure durable PV isolation. 
Methods: 40 patients with symptomatic AF (33% persistent, 80% male, 61 ± 10 years) underwent wide 
3D-guided circumferential PVI with the SmartTouch™ CF sensing catheter. The exact 3D location of 
PV isolation sites (PVI) and PV reconnection/recovery sites (PVR) under Adenosine injection were 
annotated on the 3D-map. For determination of efficient lesion distance and contact force, we 
analyzed all RF lesions that were applied within 15 mm distance from the target (PVI or PVR sites).  
Results: 35 PV-Recovery sites with their 231 adjacent RF lesions were compared to 35 PV-Isolation 
sites with 180 adjacent RF lesions. Contact force values differed significantly between PVI and PVR 
sites for RF lesions within a 6mm distance from the conducting PV fiber: A minority (14%) of RF 
applications at PVR sites displayed a CF>10g, whereas the majority (89%) of durable PVI sites 
displayed sufficient mean CF (>10g, p < 0,05).  
Significant differences in mean CF and FTI were found at durable PV-Isolation sites vs PV-
Reconnection sites, when adjacent RF lesions up to a maximum distance of 6mm were assessed: CF 
5.1 g, vs CF 10.6 g, p < 0.0001 and FTI 224.6 vs FTI 415.1 gs, p < 0.0001.    
Conclusions: Efficient and durable PV isolation can be achieved when RF lesions are applied with a 
mean CF>10 g (and FTI>420 gs) and within a maximum distance of 6mm (from conducting PV fiber). 
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Non-invasive pacing study (NIPS) via pacemakers and implantable cardioverter 
defibrillators to differentiate atypical from typical atrial flutter 
N. Al Jefairi, M. Zimmermann, H. Sunthorn, C. Stettler, F. Trentaz, D. Shah, H. Burri (Genève, CH) 
 

Background: The presence of a right atrial lead in pacemakers and implantable cardioverter 
defibrillators offers the opportunity to perform non-invasive pacing studies (NIPS), which may 
differentiate atypical from typical atrial flutter. However, the accuracy of this strategy has never been 
tested before. 
Methods: Consecutive device patients with a pacing lead implanted in the right atrial appendage who 
were scheduled for atrial flutter ablation were included. Flutter tachycardia cycle lengths (TCL) and 
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post-pacing intervals (PPIs) were measured by NIPS from the right atrial lead via the implanted device 
during the ablation procedure. 
Results: A total of 25 patients were studied. The results are shown in the figure. A PPI-TCL of >80ms 
was 100% specific with a sensitivity of 63% to identify atypical flutter, with an overall accuracy of 88%. 
Conclusions: NIPS using implanted devices is useful to distinguish atypical from typical flutter, and 
may thus avoid unnecessary interventions if atypical flutter ablation is not to be considered. 
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Quantitative comparison of electrical and anatomical definition of the 
pulmonary vein ostia 
S. Knecht, M. Kühne, D. Altmann, S. Osswald, C. Sticherling (Basel, St Gallen, CH) 
 

Introduction: The precise definition of the pulmonary vein (PV) ostium is crucial during catheter 
ablation of atrial fibrillation (AF). However, no universal definition of the PV ostium exists. The aim of 
this study is to quantitatively compare an anatomical and electrical definition of the PV ostia. 
Methods: In patients with drug-refractory paroxysmal AF, detailed fast anatomical maps were acquired 
with the Carto3 system before PV isolation (PVI) was performed using radiofrequency energy. The 
“electrical ostium” was defined as a site with an atrial signal and a PV potential and no isoelectric 
segment in between (no ostial delay) and was tagged for every PV on the posterior wall. The 
“anatomical ostium” was defined on 3D reconstructions from pre-procedurally acquired cardiac 
magnetic resonance or computed tomography scan based on the inflection between the left atrial and 
the PV wall (Figure). After surface registration of both left atrial anatomies, deviations between the 
ostia of the 3D reconstruction and the FAM were calculated. 
Results: 15 patients (left atrial size 41±5 mm, left ventricular ejection fraction 59±12 %, left atrial 
volume 104±22 ml) undergoing PVI were studied. The mean surface registration error was 2.7±0.6 
mm. Four patients (27%) had a left common ostium with a mean length of 12.0±2.5 mm. Electrically 
defined ostia were 7.8±4.8 mm more distal in the vein compared to the anatomically defined ostia. 
Deviations were 10.0±7.0 mm, 7.6±3.8 mm, 5.3±3.6 mm, 7.7±3.5 mm, for the left superior, left inferior, 
right superior and right inferior PVs, respectively. For the left common PV, the electrical ostium was 
9.7±3.3 mm, closer to the bifurcation of the PVs than to the anatomical ostium of the common PV 
(p=0.04). 
Conclusions: The site of the electrical ostium is significantly more distal compared to the anatomical 
ostium. If used for PVI, the electrical definition results in a more distal isolation of the PVs. Whether 
this has implications with regards to outcomes needs further investigation. 
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Contact force guided pulmonary vein isolation reduces the rate of Adenosine-
mediated pulmonary vein reconnection, OCCAS-AF a multicenter pilot study 
A. Jadidi, C.-I. Park, H. Lehrmann, E. Pruvot, P. Pascale, D. Shah, H. Puererfellner, P. Jais, M. 
Haissaguerre, O. Xhaet, C. DeChillou, J.-P. Albenque, T. Arentz (Bad Krozingen, DE; Lausanne, 
Genève, CH; Linz, AT; Bordeaux, FR; Yvoir, BE; Nancy, Toulouse, FR) 
 

Introduction: PV reconnection is the main mechanism of ablation failure and AF recurrence. In a 
multicenter study we assess if CF-guided RF ablation for PVI can reduce both Adenosine-mediated & 
long-term PV reconnection (PVR) rate and influence long-term clinical outcome in pts undergoing PVI.  
Methods: The threshold of catheter-tissue contact force (CF) necessary for durable PV isolation was 
determined in 40 pts at 30W RF energy using SmartTouch CF sensing ablation system. The OCCAS-
AF multicenter study aims to include a total of 228 patients (parox. & persist. AF). Adenosine-
mediated & late PVR rates and AF freedom will be compared between pts ablated using (1) CF-
guided PVI vs. (2) conventional RF PVI (without use of CF).  
Results: Adenosine-mediated PV reconnection (PVR) occurs in 87% (CI: 0,76 to 0,94) at ablation sites 
with a mean CF<12g (FTI<560gs). We therefore target in the pilot study, a mean CF >12g, to compare 
the rate of acute Adenosine-mediated PV-Recovery (fig A, B). We observed a total of 35 time- & 
Adenosine-mediated PV-Reconnections at 153 isolated PVs (23%) in 25/40 (63%) pts undergoing PVI 
without use of CF. In contrast, when targeting a mean CF>12g during ablation, we observed 3 PV-
Reconnections at 70 isolated PVs in 3/18 (16%) patients (p<0,05, fig C).  
Conclusions: The current pilot study demonstrates that Contact Force-guided PVI (targeting a mean 
CF>12g), reduces rate of Adenosine-mediated PV-Reconnection during index PVI procedure. Long-
term FU results of OCCAS-AF will allow to judge the impact of CF-guided PVI on AF freedom. 
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Predictors for pacemaker dependency after heart surgery 
N. Arenja, B. Schaer, M. Kühne, S. Osswald, C. Sticherling (Basel, CH) 
 

Background: The incidence of bradyarrhythmias requiring pacing immediately after heart surgery is 
approximately 10%. Of these, many will recover. The aim of our study was to identify risk factors that 
predict failure of recovery and subsequent need for permanent pacing. 
Methods: We retrospectively studied 39 patients undergoing pacemaker (PM) implantation early (1-14 
days) after heart surgery. We collected demographic data as well as preoperative and postoperative 
ECG findings and type of surgery. PM were interrogated at 3 months and patients were deemed “not 
PMK dependent” if they had less than 20% ventricular pacing in AV-nodal disease or less than 20% 
atrial pacing in patients with sinus arrest or sinusbradycardia as indication. 
Results: During the study period (2010-2012), heart surgery was performed in 1531 patients. Within 
these, 108 (7%) received a permanent PM. We were able to collect complete follow-up data in 39 
patients (36.1%). Indication for PM implantation was AV-Block III in 17 patients, AV-block II type 
Mobitz in 3 patients, sinus arrest with symptomatic sinus bradycardia in 11 patients, and various other 
indications in 8 patients. Baseline characteristics of all patients are shown in table 1. After 3 months, 
11 patients (28%) had no need for atrial or ventricular pacing as described above. In univariate 
regression analysis aortic valve surgery could be identified as the only predictor for subsequent PM 
implantation after heart surgery (odds ratio 3.25; 95%Cl 1.0-10; p = 0.036). 
Conclusions: 28% of the patients receiving a PM implantation early after surgery will recover at 3 
months follow-up. Further studies are warranted to determine which patients are good candidates for 
PM implantation early after surgery. 
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Use of transesophageal echocardiography during lead extraction procedure 
F. Regoli, M. Acena, M.C. Dequarti, T. Cassina, G. Casso, E. Pasotti, T. Moccetti, A. Auricchio 
(Lugano, CH) 
 

Introduction: Transoesophageal echocardiography (TEE) is used during lead extraction procedure, but 
data assessing its utility are scanty. We assessed the use of TEE in this context.  
Methods: From January 2009 to January 2013 extraction of 187 leads in 125 pts  (mean age 70± 12 
yrs, 69 male, LVEF 37±13%, NYHA class 2.3) was performed. Techniques combined mechanical 
approach amended by laser technique if needed. Extraction procedures were performed in general 
anesthesia. TEE images in different projections were acquired before and immediately after the 
extraction of each lead.  
Results: For 182/187 leads (97%) extraction was complete; 4 extractions were partially successful 
(silicon rubber tines’ tips of pacemaker electrodes remained in situ); the extraction of 1 dual coil ICD 
lead(0.5%) failed. TEE findings following lead extraction were observed in 7/125 cases (5.6%) and 
included: pericardial effusion (PE, Panel 1) (mild: 3 pts, 2.4%, severe: 1 pt, 0.8%); worsening tricuspid 
valve insufficiency (TI, Panel 2) (2 pts, 1.6%); large ventricular endocardial vegetation (1 pt, 0.8%) 
(Panel 3). Mean implantation time of extracted leads yielding TEE findings was significantly higher 
(222.9±257.4 months) compared to other leads (56.0±44.7 months, p<0.001). Severe PE (Panel 1) 
was associated with laceration of superior vena cava requiring immediate surgery. In the other cases, 
TEE findings did not have immediate clinical consequences, but required patient-specific monitoring or 
therapy (PE and TI: repeated echocardiographic exams during follow-up; endocardial vegetation: 
antibiotics and anticoagulation).  
Conclusions: Important TEE findings were observed in 5-6% of lead extraction procedures and may 
carry important diagnostic and therapeutic implications intraprocedurally or for patient follow-up. 
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Enhanced efficiency of a novel porous irrigated RF ablation catheter for 
pulmonary vein isolation 
C.-I. Park, H. Lehrmann, R. Weber, C. Keyl, P. Schurr, J. Schiebeling, J. Allgeier, R.-P. Kienzle, D. 
Shah, T. Arentz, A. Jadidi (Bad Krozingen, DE; Genève, CH) 
 

Background: Irrigated tip radiofrequency (RF) catheter ablation is the most frequently used technology 
for pulmonary vein isolation (PVI). The purpose of this study was to compare the efficiency and the 
safety of 2 different open irrigated tip RF catheters. 
Methods: 160 patients with symptomatic AF (29% persistent, 68% male, 61±10 years) were 
randomized to circumferential PVI using 2 different irrigated tip catheter: (1) The novel Thermocool® 
SF with a porous tip (56 holes) or (2) the Thermocool® catheter with 6 irrigation holes at the distal tip 
in power- and temperature-controlled modes.   
Results: Total procedure time and RF duration were significantly shorter with SF® vs. Thermocool® 
catheter: 142.5 min. vs 165 min. (p < 0.0001) and 35.4 min. vs 39.9 min. (p < 0.001), respectively. 
Similarly, the total fluoroscopy time and dose were shorter with SF® vs. Thermocool® catheter: 21 
min. vs 24 min. (p = 0.02) and 1014.5 µGy*m2 vs 1377 µGy*m2 (p < 0.0001), respectively. Irrigation 
volume was lower with SF® 600 ml vs 1100 ml, (p < 0.0001) and the rate of complications were not 
significantly different (0.6% vs 0.49%, p = 0.66). At 17.3 ± 6 months follow-up, there were no 
significant differences with regard to arrhythmia freedom between SF® (72%) and TC® groups (78%) 
(p = 0.978). 
Conclusions: PVI with the novel irrigated tip SF catheter shows significantly better procedural 
efficiency without higher incidence of complications. 
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Cardiac adaptations in non-elite ultra-endurance athletes: focus on the right 
ventricle and arrhythmias 
M. Wilhelm, C. Riemensberger, F. Carlen, N. Brugger, R. Krause, C. Seiler (Bern, CH) 
 

Background: In high level endurance athletes, mainly professional cyclists, right ventricular (RV) 
dysfunction and complex ventricular arrhythmias have been observed. We investigated the long-term 
consequences of popular ultra-endurance sports in non-elite athletes. 
Methods: Male runners of the 2011 Grand Prix of Bern, a 10 mile race were invited. Athletes with an 
office blood pressure (BP) >=140/90 mmHg were excluded. Subjects were stratified according to their 
former participations in long-distance competitions: leisure-time runners (active controls), marathon 
runners, and ultra-endurance athletes (78 and 100 km races, long-distance triathlons). Ventricular 
morphology and function were assessed by echocardiography, including Doppler tissue imaging (DTI) 
and 2D speckle tracking. 24-hour ambulatory Holter and BP monitoring was performed. Results were 
adjusted for lifetime training hours. 
Results: Two-hundred-and-eight athletes applied, 107 were randomly selected and 97 were included 
in the final analysis. Mean age was 42+/-8 years. RV end-diastolic and end-systolic areas, fractional 
area change, tricuspid annular plane systolic excursion (TAPSE), DTI of the RV lateral wall, and RV 
strain and strain rate did not differ between the groups. Ventricular ectopy was low and equally 
distributed between the groups (Table 1). In a stepwise multiple regression analysis, including age, 
lifetime training hours, type of endurance sports, and mean systolic BP, lifetime training hours were 
positively associated with RV size and TAPSE. Type and volume of sports activity showed no 
correlation with other RV functional parameters or ectopy. 
Conclusion: In non-elite athletes, long-term ultra-endurance sport practice was not associated with RV 
dysfunction or increased ventricular ectopy. Our data suggests that this phenomenon may be 
restricted to the unique subgroup of professional power-endurance athletes. 
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Impact of atrial fibrosis on wave propagation in human atrial fibrillation. 
Evidence for regional channel, pivot, slow conduction at delayed enhanced 
sites 
A. Jadidi, S. Kim, H. Lehrmann, C.-I. Park, R. Weber, G. Pache, T. Arentz (Bad Krozingen, DE; St 
Paul, US) 
 

Introduction: We assessed the impact of atrial fibrosis (delayed enhancement MRI (DE)) on AF wave 
propagation in pts with persistent AF.   
Methods: LA sites of dense DE and patchy DE at MRI of 10 patients (64+/-6yo, 7 long persist. AF) 
were segmented and registered with the LA NavX geometry, to assess propagation during AF at sites 
of dense vs patchy vs no DE. AF wavelets were mapped at DE and CFAE boundaries using 2 high 
density 40-pole catheters, allowing to map simultaneously a surface area of 30cm2 (AFocus II, SJM 
and Pentaray, BW). In each LA region, we categorized wave propagation by evaluation of 10 AF 
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beats: 1. slow conducting channels, 2. pivots, 3. wave collision and 4. conduction block. In addition, 
the mean regional beat-to-beat conduction velocity was assessed during AF.   
Results: A total of 300 AF beats were analysed at dense DE, patchy DE and non-DE LA regions. 
Wave propagation during AF differed significantly: At dense DE areas and their borders, 74% of 
wavelets showed slow conduction (0.1- 0.5m/s) with evidence of pivot and channel conduction. At 
dense DE, we found functional collisions at 21% of mapped beats. Regions without dense DE 
correlate to continuous CFAE sites and show higher conduction velocity (0.62- 0.85m/s, p<0.01) with 
evidence of  
functional wave collision at 41% of mapped AF waves/beats (p<0,05). Less than 20% of dense DE 
areas display continuous CFAE. Mean EGM voltage is lower at dense DE vs other sites (0.63+/- 
0.5mV vs. 0.85+/-0.7mV, p<0.001).   
Conclusions: A minority of DE regions display continuous CFAE. Slow conduction, channel and 
pivoting occur with high frequency at LA sites with DE. These sites may represent the arrhythmogenic 
atrial substrate in patients with persistent AF. 
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Indication for device therapy in heart failure patients after a comprehensive 
cardiac rehabilitation program 
D. Körmendy, R. Krause, J.-P. Schmidt, H. Saner, M. Wilhelm (Bern, CH) 
 

Background: Exercise based comprehensive cardiac rehabilitation (CR) has been shown to improve 
New York Heart Association (NYHA) functional class and left ventricular ejection fraction (LVEF) in 
heart failure (HF) patients. Implantable cardioverter defibrillators (ICD) and cardiac resynchronization 
therapy defibrillators (CRT-D) reduce mortality in selected patients with persistent symptoms and 
reduced LVEF. We sought to determine the proportion of patients with a remaining indication for 
device therapy after a 3 month CR program.  
Methods: We performed a retrospective, longitudinal study in HF patients with a LVEF<=35% in NYHA 
functional class I to III, who successfully completed a 3 months CR program. The exercise training 
consisted of 36 sessions. Medication was optimized during the program. Indications for device therapy 
were based on the ESC guidelines for management of HF (2012) and sudden cardiac death (2006).   
Results: A total of 300 patients were included in the analysis (mean age 59±11 years, 13.3% female). 
50.7% had ischemic, 38.7% had idiopathic dilated cardiomyopathy, and 10.6% had other 
cardiomyopathies. At baseline, median (IQR) peak oxygen uptake (VO2)was 16.6 (5.1) ml/min/kg, 
LVEF was 25 (10)%, and BNP was 269 (377) pg/ml. After three months, all parameters improved 
significantly: peak VO2 to 17.9 (7.3) ml/min/kg, p<0.001; LFEF to 35 (15)%, p<0.001; and BNP to 180 
(287) pg/ml, P<0.001. Beta-blockers and ACE-Inhibitor/angiotensin receptor blockers were used in 
87.1% and 92.3%, respectively. 194 (64.7%) patients remained with an LVEF<=35%. Of those 
patients, 116 (59.7%) were in NYHA functional class II and III. Dyssynchrony was present in 60 
(30.9%) patients, 50 (25.8%) showed a left bundle branch block. 16 (8.2%) patients had atrial 
fibrillation. ICD and CRT-D devices were present in 39 (20.1%) and 9 (4.6%) patients, respectively. A 
formal class I or IIa indication for ICD implantation remained for 54 (27.8%) and 24 (12.4%) patients, 



 
91 

 

respectively. For CRT-D implantation, class I and IIa indications were present in 26 (13.4%) and 9 
(4.6%) patients, respectively.  
Conclusion: Despite beneficial effects of a comprehensive CR program on performance and LVEF, a 
persistent indication for device therapy remained in a substantial number of HF patients. To further 
improve prognosis and exercise capacity in these patients, follow-up should be performed in close 
cooperation with an electrophysiologist. 
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Delayed target anticoagulation following heparin infusion during ablation of 
atrial fibrillation 
V. Gabus, A. Rollin, Y. Roux, D. Graf, J. Schläpfer, M. Fromer, P. Maury, P. Pascale, A. Forclaz, E. 
Pruvot (Lausanne, CH; Toulouse, FR) 
 

Background: Catheter ablation of atrial fibrillation (CA-AF) is associated with peri-procedural ischemic 
stroke (IS) in 0.5% and with asymptomatic IS in 10-30% of patients (pts). The two major IS risk factors 
during CA-AF are electrical cardioversion and poor iv anticoagulation (activated coagulation time, ACT 
<250 sec). The Aim of our study is to analyze the temporal kinetics of iv Heparin as measured by ACT 
during CA-AF. 
Methods: 93 consecutive pts (60±10 y) suffering from drug-refractory AF underwent CA-AF two days 
after interruption of Warfarin. After transseptal puncture, a bolus of 100 U/kg of Heparin (8’484±1’659 
U) followed by 100 ml of saline were infused using a forearm venous access to reach an ACT value 
>= 300sec. ACT values were measured before (T0), at 10 (T10) and 20 (T20) min following the 
infusion. 
Results: The figure shows the temporal kinetics of ACT values for the 93 pts. A significant increase 
was noticed from a mean value of 99±27sec at T0 to 355±98sec at T10 and to 377±92sec at T20 
(p<0.003, T0 vs T10/T20 and T10 vs T20). Importantly, ACT values were <300sec in 25% (23/93) of 
the pts at T10 and in 15% (14/95) at T20. 
Conclusion: Heparin infusion displays unexpected slow anticoagulation kinetics following forearm 
infusion in a significant proportion of CA-AF procedures. To ensure timely efficacy of Heparin infusion, 
an additional bolus may be considered at 10 min for pts with low ACT values as most (2/3) will remain 
subtherapeutic later on. Whether the slow kinetics of iv Liquemin contributes to IS during CA-AF 
needs further investigation. Our findings support the use of oral anticoagulation or early infusion of 
Heparin (i.e. before transseptal puncture) during CA-AF. 
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Comparison of multivariate risk estimation models to predict prognosis in 
implantable cardioverter defibrillator patients 
B. Schaer, C. Sticherling, L. Dabiri Abkenari, M. Kühne, S. Osswald, D. Theuns (Basel, CH; 
Rotterdam, NL) 
 

Background: Several multivariate risk score models were developed for heart failure patients to predict 
prognosis. They were also validated in patients with an implantable cardioverter defibrillator (ICD). The 
purpose of this study was to compare 3 risk models (Charlson Comorbidity Index (CCI); Seattle Heart 
Failure Model (SHFM); Goldenberg Score (GS)) with regard to their validity to predict mortality in 
patients who received an ICD for primary prevention of sudden death. 
Methods: From two prospective ICD registries we identified all patients with ischemic heart disease or 
nonischemic dilated cardiomyopathy who received a first ICD or CRT-D implantation for primary 
prevention of sudden cardiac death, between January 2000 and October 2009. The SHFM uses 19 
clinical and lab values, the GS 5 clinical and the slightly modified CCI 9 clinical values with different 
weighting. Discrimination of the models was assessed by the 1- and 5-year receiver operating 
characteristic area under the curve (ROC AUC). Statistical significance between ROC AUC values 
was tested by the method of DeLong. 
Results: The cohort consisted of 823 patients, was predominantly male (78%), with a median age of 
61 years. The majority of patients had NYHA functional class > II (46%), with a median LVEF of 26% 
and a median QRS duration of 140 ms. Ischemic heart disease was present in 58% and history of 
atrial fibrillation in 27%. A CRT-D was implanted in 50%. Only 5% had no comorbidity. 
During a median follow-up of 2.8 years (IQR, 1.8 to 4.4 years), 124 patients (15%) died. The observed 
cumulative incidence of mortality was 4.9% (95% CI, 3.6% to 6.6%), 10.2% (95% CI, 8.2% to 12.5%), 
and 21.1% (95% CI, 17.8% to 25.2%), at 1, 2, and 5 years, respectively. 
The ROC AUC for 1-year mortality was significantly higher for the SHFM (0.79, 95% CI 0.72 to 0.86) 
compared to the GS (0.71, 95% CI 0.64 to 0.78) and the CCI (0.71, 95% CI 0.63 to 0.78). For the 5-
year mortality the ROC AUC for the GS and the CCI were comparable (0.67, 95% CI 0.62 to 0.72, for 
both models), but significantly higher for the SHFM (0.73, 95% CI 0.68 to 0.78; P < 0.001), see also 
figure 1. 
Conclusion: The results indicate that the SHFM has the best discriminatory power for 1- and 5-year 
mortality in HF patients with an ICD for primary prevention of sudden cardiac death. The Goldenberg 
score and CCI are less performing, but viable alternatives. Due to its simple use, the Goldenberg 
score might be the most feasible score for clinical practice. 
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Application of a mortality risk score in a general population of patients with an 
implantable cardioverter defibrillator (ICD) 
B. Schär, D. Blatter, M. Kühne, S. Osswald, C. Sticherling (Basel, CH) 
 

Background: The efficacy of the implantable cardioverter defibrillator (ICD) has been shown in several 
randomised trials. Death is recognised as a competing risk and impairs the benefit of ICD therapy. A 
risk score was developed from the MADIT-II trial to predict mortality. However, only patients with 
ischemic cardiomyopathy in a primary prevention setting were included in MADIT-II. Therefore we 
performed an analysis using data from a single center ICD registry that includes patients with different 
cardiomyopathies in both primary and secondary prevention.  
Methods: All patients included in a prospective registry that started in 1994 were used for this analysis. 
Four of the five risk factors (age, QRS width, atrial fibrillation, NYHA class) established in the original 
risk score were used, blood urea nitrogen, however, was replaced by the estimated glomerular 
filtration rate calculated with the MDRD formula. Patients were censored either at time of death (256 
patients), month of the last visit if lost to follow-up (22 patients), time of heart transplantation (8 
patients), time the ICD was not replaced or deactivated (12 patients) or at the time of last registry 
access on the 5th of December 2012. 
Results: The cohort consists of 1032 patients, 881 (86%) men, mean age 60.7±13.5 years, mean 
follow-up 66±46 months. A VVI device was used in in 62%, a DDD in 16%, a CRT in 22% of patients, 
respectively. Secondary prevention was present in patients (48%), ischemic heart disease in 62%, 
dilated cardiomyopathy in 21% and miscellaneous pathologies in 17%. NYHA class was I in 24%, II in 
43%, III in 30% and IV in 3% of patients, respectively. Prevalence of risk factors were: age > 70 years 
27%; atrial fibrillation 8%; QRS width >= 120ms 40%; NYHA class >= 3 33%; GFR < 60 
ml/min/1.73m2 30%. Risk categories were: No risk factors 32%; 1 risk factor 27%; 2 risk factors 20%; 
3-5 risk factors 21%. 256 patients died 58±41 months after implant (median 49 months). Kaplan-Meyer 
curves are shown in figure 1 (overall cohort) and figure 2 (ischemic heart disease only). 
Conclusion: In a general ICD population, the presented risk score shows a significant and clinically 
relevant correlation between risk score and mortality, both overall and in the subgroup of ischemic 
heart disease. 
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Postersession 3 
Congestive heart failure, valvular heart disease 
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Midregional-pro-adrenomedullin but not copeptin represents a marker of 
overall cardiopulmonary stress 
M. Zurek, M.T. Maeder, M.H. Brutsche, A. Luethi, R. Twerenbold, M. Freese, H. Rickli, C. Mueller (St. 
Gallen, Basel, CH) 
 

Background: Midregional pro-adrenomedullin (MR-pro ADM) and C-terminal pro-vasopressin 
(copeptin) provide prognostic information in a variety of settings. However, little is known about the 
relationship of these novel bio markers with the cardiopulmonary exercise testing (CPET) response. 
We sought to assess the relationship between MR-proADM and copeptin and peak oxygen 
consumption (peak VO_2) and other key CPET parameters and to compare it to the established B-
type natriuretic peptide (BNP). 
Methods: In 162 consecutive patients with a broad spectrum of pulmonary and cardiac function 
undergoing symptom-limited CPET for evaluation of exercise intolerance, MR-proADM, copeptin, and 
BNP plasma concentrations were measured immediately before CPET.  
Results: The median (interquartile range) MR-proADM, copeptin and BNP plasma concentration were 
0.58 (0.44-0.77) nmol/l, 6.2 (4.5-10.3) pmol/l, and 42(17-103 ng/l) respectively. There were significant 
inverse correlations between peak VO_2 and both MR-proADM and BNP but not copeptin (Figure). In 
multivariable linear regression, higher MR-pro ADM was an independent predictor of lower peak VO_2 
whether it was expressed in absolute terms indexed to body weight (Beta= - 0.217, p=0.001) or as 
percentage of the predicted value (Beta= - 0.217, p=0.005). In binary logistic regression, higher MR-
proADM was an independent predictor of a peak VO_2 <14 ml/min/kg (p<0.001). The area under the 
receiver operator characteristics curve for MR-proADM for the prediction of peak VO_2 <14 ml/min/kg 
was larger than for copeptin (0.76 vs. 0.61; p=0.03) and tended to be larger than for BNP (0.76 vs. 
0.65; p=0.06). MR-proADM was also inversely correlated to the percentage of predicted peak heart 
rate achieved and peak oxygen pulse and directly related to the peak ventilation/carbon dioxide 
production relationship, the peak exercise dead space-to-tidal volume ratio, and the peak alveolo-
arterial oxygen gradient (p<=0.01 for all), and these associations were at least as strong as for BNP. 
In contrast, copeptin was not significantly related to any of these parameters (p>0.05 for all). 
Conclusion: High MR-proADM but not copeptin is at least as good an indicator of low peak VO_2 as 
BNP and is a marker of CPET parameters reflecting an impairment of the cardiac output reserve, 
ventilatory inefficiency, and impaired diffusion capacity, and thereby represents a marker of overall 
cardiopulmonary stress, which likely explains its strong prognostic value. 
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Intentionally underexpanding balloon-expandable transcatheter heart valves in 
transcatheter aortic valve replacement: a strategy for borderline aortic annular 
dimensions 
R.K. Binder, J. Leipsic, M. Freeman, M. Barbanti, S. Toggweiler, A.B. Willson, G. Nguyen, R. Raju, 
D.A. Wood, J.G. Webb (Vancouver, CA) 
 

Background: Aggressive oversizing of balloon-expandable transcatheter heart valves (THV) in 
transcatheter aortic valve replacement (TAVR) may cause aortic annular rupture, traumatic ventricular 
septal defect or atrioventricular block. 
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Objectives: To study the hemodynamics and short-term clinical outcomes of intentionally 
underexpanded THVs in patients with borderline aortic annular dimensions. 
Methods: Patients, who underwent TAVR at St. Paul’s Hospital, Vancouver, Canada, and had an 
native annular area measured by computed tomography (CT), that would imply more than 20 % area 
oversizing (or 15% with adverse root features) in relation to the nominal stent cross sectional area, 
had their THV deployment balloon intentionally underfilled by 5-10 % (1 – 3 cc depending on THV 
balloon size). These were compared to consecutive patients, who had nominal filled deployment 
balloons. Transthoracic echocardiography and CT were performed to assess THV stent geometry, 
expansion, eccentricity and hemodynamics. 
Results: In 20 of 106 consecutive patients, TAVR was performed with underfilled deployment balloons 
(underfilled group, UG). Post procedure THV area was 1.69 ± 0.23 cm2 in the UG and 1.67 ± 0,41 
cm2 in the control group (CG, p = 0.785). Mean gradient across the THV was 10.7 ± 4.0 mmHg (UG) 
and 10.6 ± 3.9 mmHg (CG, p = 0.895). Expansion (THV stent area / nominal THV area) at the THV 
inflow was 88.9 ± 7.0 % versus 102.5 ± 6.2 % (p < 0.001), at the mid-portion 92.0 ± 6.1 % versus 
102.4 ± 6.3 % (p < 0.001) and at the outflow 95.2 ± 4.3 % versus 102.8 ± 6.0 % (p < 0.001) (UG 
versus CG). Eccentricity (1 - minimum stent diameter / maximum stent diameter) of the THV inflow 
was 3.2 ± 3.4 % versus 2.5 ± 2.3 % (p = 0.263 , UG versus CG). More than mild paravalvular 
regurgitation was observed in 0 patients in the UG and in 6 (6.9 %) patients in the CG (p = 0.239). No 
case of valve embolization or annular injury occurred and no patient needed post-dilation. 
Conclusion: Intentionally underexpanding balloon-expandable THVs did not adversely affect 
procedural or short-term clinical outcomes with comparable THV gradients and valve areas. The 
durability of underexpanded THVs is not known and will be investigated in long-term follow-up. 
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Prevalence, invasive hemodynamic characteristics and clinical outcomes of 
patients with low flow, low gradient severe aortic stenosis with reduced 
ejection fraction undergoing TAVI 
C. O'Sullivan, S. Stortecky, S. Gloekler, C. Huber, T. Pilgrim, O. Ceylan, A. Khattab, F. Nietlispach, B. 
Meier, T. Carrel, S. Windecker, P. Wenaweser (Bern, CH) 
 

Aims: We assessed the prevalence, invasive hemodynamic characteristics and clinical outcomes of 
patients with low flow, low gradient severe aortic stenosis (AS) with low ejection fraction (EF<=40%) 
undergoing TAVI.  
Methods: Of 533 consecutive patients with severe native valve AS (indexed aortic valve area <= 
0.6cm2.m-2) undergoing TAVI at our institution between August 2007 and August 2012, we studied 95 
symptomatic patients with a low EF (<= 40%).  Patients were stratified by gradient into two groups 
(low gradient: mean gradient [MG] <= 40mmHg): group 1, high gradient (HG; n=34 [35.8%]) and group 
2, low gradient (LG; n=61 [64.2%]). Primary endpoint was all-cause mortality, cardiovascular (CV) 
death and major adverse cardiovascular events (MACE) defined as death, major stroke and 
myocardial infarction at 30-days and 1 year. 
Results: Compared with HG patients, LG had a significantly lower MG (55.31±12.07 vs 25.46±8.58 
mmHg, p<0.001), a higher afterload (systolic arterial pressure 114.12±22.19 vs 125.59±27.06 mmHg, 
p=0.04, systemic vascular resistance 1856.69±607.60 vs 2216.78±765.05 dyne.s.cm-5, p=0.02, 
systemic arterial compliance 0.54±0.26 vs 0.43±0.19 mL.mmHg-1.m2, p=0.02), a lower cardiac index 
(1.97±0.59 vs 1.74±0.36 L.min-1.m-2, p=0.02) and a similar severity of pulmonary hypertension 
(systolic pulmonary artery pressure 61.06±18.86 vs 61.39±14.0mmHg, p=0.93).  At 30 days, no 
significant differences in all-cause mortality (HG: 5.9% vs LG: 6.6%, p=0.63), CV death (HG: 5.9% vs 
LG: 6.6%, p=0.63) or MACE (HG:11.8% vs LG: 9.8%, p=0.5) were seen. Compared with HG, a higher 
rate of all-cause mortality (HG: 11.8% vs LG: 21.3%, p=0.38), CV death (HG: 5.9% vs LG: 19.7%, 
p=0.13) and MACE (HG: 17.6% vs LG: 23%, p=0.7) was observed at 1 year among patients with LG, 
although differences were not significant.   
Conclusion:  LG was observed in two-thirds of patients with low EF undergoing TAVI and was 
associated with similar and favourable 30-day clinical outcomes. However, overall prognosis was 
worse among LG patients, which was primarily driven by cardiovascular death. A dedicated medical 
treatment needs to be developed to further reduce long-term mortality among LG patients. 
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Endocardial fibroelastosis in the absence of hypoplastic left heart syndrome: 
associated congenital heart disease and outcome 
R. Weber, A. Oxenius, E.R. Valsangiacomo Buechel, O. Kretschmar, M. Greutmann, B. Seifert, C.H. 
Attenhofer Jost (Zürich, CH) 
 

Introduction: Endocardial fibroelastosis (EFE) occurs primarily in infants during the first year of life,and 
is often associated with congenital heart disease (CHD), especially obstructive lesions within the left 
ventricular outflow tract and hypoplastic left ventricle syndrome (HLHS). Outcome of infants with EFE 
without HLHS in the current era has not been well delineated. 
Methods: From the echocardiography database at a pediatric tertiary care center, all patients with 
echocardiographic signs of EFE (dense echoes along the endocardial surface of the left (and 
sometimes right) ventricle (LV) between 1997 until December 2012 were identified. Associated CHD, 
echocardiographic findings, ventricular function and survival were analyzed. 
Results: A total of 35 children with EFE were identified. Excluding patients with HLHS which was 
present in 18 (51%), EFE due to other etiologies was present in 17 pt (49%; 12 males). Median age at 
echocardiographic exam was 1.3±2.3 years (0.1-6.7 years). Other structural heart disease included: 
bicuspid aortic valve (12 pt; example see Figure left side), significant mitral regurgitation (7), significant 
aortic regurgitation (6), dysplastic mitral valve (4), mitral valve stenosis (3), coarctation (2), Bland 
White Garland syndrome (1; see Figure right side), d-TGA with azygous-hemiazygous drainage (1) 
and double outlet right ventricle with anomalous pulmonary veins (1). Decreased LV function was 
present in 7 pt (41%). 
Cardiac interventions were necessary in 10 pt (Ross procedure in 4 pt, balloon valvuloplasty aortic 
valve in 8 pt, mitral valve repair in 2 pt, and/or coarctation operation in 2 pt). 
Survival was severely diminished, 5 year survival (Kaplan Meier) was only 44% due to congestive 
heart failure or sudden cardiac death. 
Conclusions: Despite excluding patients with HLHS and EFE, there is a variety of CHD associated 
with EFE. The outcome of other CHD associated with EFE in the current era is still severely 
diminished. Thus any patient with EFE in combination with CHD need careful surveillance. 
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Prevalence, invasive hemodynamic characteristics and clinical outcomes of 
patients with "paradoxical" low flow, low gradient severe aortic stenosis with 
preserved ejection fraction undergoing TAVI 
C. O'Sullivan, S. Stortecky, N. Hosek, C. Huber, S. Gloekler, T. Zanchin, A. Khattab, L. Buellesfeld, T. 
Pilgrim, F. Nietlispach, T. Carrel, B. Meier, S. Windecker, P. Wenaweser (Bern, CH) 
 

Aims. We assessed the prevalence, invasive hemodynamic characteristics and clinical outcomes of 
patients with "paradoxical" low flow, low gradient severe aortic stenosis (AS) with preserved ejection 
fraction (EF) undergoing TAVI.  
Methods and results. Out of 533 consecutive patients with severe native valve AS undergoing TAVI at 
our institution between August 2007 and August 2012, we studied 263 symptomatic patients with a 
normal EF (>= 50%). Patients were stratified by flow and gradient into the following 4 groups (low flow 
defined as a stroke volume index [SVI] <= 35ml.m-2 and low gradient as a mean gradient <= 40 
mmHg): group 1, normal flow and high gradient (NFHG; n=36 [13.7%]), group 2, normal flow, low 
gradient (NFLG; n=19 [7.2%]), group 3, low flow, high gradient (LFHG; n=123 [46.8%]) and group 4, 
"paradoxical" low flow, low gradient (LFLG; n=85 [32.3%]). The primary endpoint was cardiovascular 
death at 30-days and 1 year and the secondary endpoint was the change in New York Heart 
Association (NYHA) functional status at 1 year follow-up compared with baseline.  As compared with 
NFHG, patients with "paradoxical" LFLG were more frequently female (33.3% vs 55.3%, p=0.04) had 
a higher afterload (systemic vascular resistance = 1395.91 ± 421.99 vs 2006.65 ± 586.92 dyne.s.cm-
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5, systemic arterial compliance = 0.61±0.22 vs 0.39±0.13 mL.mmHg-1.m2, valvulo-arterial impedance 
= 5.06 ±0.94 vs 6.94 ±1.88 mm Hg.mL-1.m-2, p<0.001 for all), a lower left ventricular EF (63.08±6.05 
vs 60.25±6.53%, p=0.03), a lower cardiac output (5.05±0.86 vs 3.72±0.74 L.min-1, p<0.001) and a 
similar indexed aortic valve area (0.35 vs 0.34, p=0.57). No significant differences in cardiovascular 
mortality were observed at 30 days (NFHG: 5.7% vs NFLG: 5.3% vs LFHG: 7.7% vs LFLG: 4.9%, 
p=0.97) or at 1 year (NFHG: 11% vs NFLG: 5.3% vs LFHG: 9.9% vs LFLG: 4.9%, p=0.94). Based on 
the NYHA functional classification system, 70.6%, 42.9%, 65.3% and 71.7% in NFHG, NFLG, LFHG 
and "paradoxical"LFLG groups, respectively, improved by at least one NYHA level at one year follow-
up compared with baseline.  
Conclusions. "Paradoxical" LFLG AS patients derived similar symptomatic benefit to patients with high 
gradient aortic stenosis after TAVI, despite being at a more advanced stage of their disease. 
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Transcatheter aortic valve-in-valve implantation: the university of Zurich and 
university college London experience 
B.E. Stähli, M. Reinthaler, H. Tasnady, J. Grünenfelder, W. Maier, R. Corti, V. Falk, T.F. Lüscher, M.J. 
Mullen, U. Landmesser (Zürich, CH; London, GB) 
 

Introduction: Transcatheter aortic valve-in-valve implantation has become a potential therapeutic 
option for selected high-risk patients with failed aortic surgical bioprotheses. The purpose of this study 
is to investigate the clinical outcome of aortic valve-in-valve implantation according to the Valve 
Academic Research Consortium (VARC)-2 criteria at the University of Zurich and the University 
College London.  
Methods: From May 2008 to October 2012, transcatheter aortic valve-in-valve implantation was 
performed in 14 high-risk individuals at the University Hospital Zurich and the Heart Hospital, 
University College London. The 23mm- (n=8) or the 26mm- (n=3) Edwards SAPIEN prostheses were 
implanted by transfemoral (n=9) or transapical (n=2) access. In 3 patients, a Medtronic CoreValve 
prosthesis (26, 29, and 31 mm, respectively) was implanted by transfemoral access. Mean clinical 
follow-up was 234±144 days.  
Results: Mean age of the patients was 75±4 (43% male). The predicted operative mortality assessed 
by the EuroSCORE II was 13.0±2.9%. The prosthesis was successfully implanted in 13 (93%) 
patients, in one patient, a second transcatheter valve needed to be implanted due to valve 
embolization. Thirty-day all-cause mortality was 7% (1/14), one patient died due to respiratory failure. 
Life-threatening or disabling bleeding complications were not observed, one patient had a minor 
bleeding. At baseline, 4 (29%) patients were in New York Heart Association (NYHA) class 4, while 
only 1 patient was in NYHA class 4 at 30 days and all others in NYHA class 1 or 2. Early safety was 
met in 13/14 (93%) patients at 30 days. According to VARC-2 criteria, prosthetic valve-related 
dysfunction at 30 days was observed in 7/14 (50%) patients due to an increased mean post-
procedural transvalvular gradient > 20 mmHg. At baseline, mean transaortic pressure gradient was 
42±9 mmHg. After aortic valve-in-valve implantation, mean transaortic pressure gradient was 23±6 
mmHg at discharge, 25±8 mmHg at 30 days, and 22±4 mmHg at 12 months, respectively. Prosthetic 
valve regurgitation more than mild was not seen in any patient.  
Conclusion: Our results support the feasibility and safety of valve-in-valve implantation in failed aortic 
bioprostheses. Applying the newly established VARC-2 criteria, a significant remaining gradient was 
commonly observed after valve-in-valve-TAVI (50%), whereas we did not detect any moderate or 
severe aortic regurgitation. 
 
 

P275 
 

Beyond the short term: two-year outcomes after percutaneous mitral valve 
repair with the mitraclip 
S. Toggweiler, M. Zuber, D. Sürder, C. Gstrein, G. Pedrazzini, E. Pasotti, P. Biaggi, O. Gaemperli, F. 
Faletra, R. Corti, T. Moccetti, P. Erne (Luzern, Lugano, Zürich, CH) 
 

Introduction: Outcomes 6-12 months after MitraClip therapy have been reported in previous studies. 
Little is known about outcomes beyond 1 year.  
Methods: Patients undergoing MitraClip therapy were followed with clinical assessment and 
echocardiography at baseline, at 1 month, 6 months, 1 year, and 2 years post MitraClip. A subset of 
patients (n = 16) also underwent 6 min walk tests. 
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Results: A total of 50 patients underwent MitraClip therapy for severe (n=33), moderate to severe 
(n=15) or moderate (n=2) mitral regurgitation (MR). Mean logistic EuroScore was 21 ± 17%. One clip 
was implanted in 33 patients, two clips in 16, and 3 clips in 1. The procedure was successful in 46 with 
an immediate reduction of MR to mild in 21 (42%) and moderate in 25 (50%). Mitral stenosis occurred 
in 1 patient with a mean gradient of 7 mmHg at baseline. The gradient rose to 19 mmHg post 
MitraClip, and the patient died 6 months later. There were 2 periprocedural deaths. One patient with a 
history of a recent acute myocardial infarction died due papillary muscle rupture. A second patient had 
chordal rupture, underwent surgical mitral valve replacement, and died 5 days later. Early partial clip 
detachment occurred in 5 (10%), and there was one patient with a partial clip detachment 2 years post 
procedure. Survival rates at 30 days, 1 year, and 2 years were 96%, 84%, and 73%, respectively 
(Figure). At 2-year follow-up, MR was <= moderate in 28 (56%, Figure), and this rate was higher in 
patients with a transmitral mean gradient < 3 mmHg at baseline (77%) than in those with a gradient >= 
3 mmHg (20%, p < 0.01). At 2 years, 30 patients (60%) were in NYHA class I or II, 6 (12%) in class III, 
and 1 (2%) in class IV (Figure). Six minutes walking distance improved from 423 ± 111 m at baseline 
to 526 ± 113 m at 2-year follow up (p < 0.01, Figure). Pulmonary artery pressure improved from 50 ± 
17 mmHg at baseline to 35 ± 11 mmHg at 2-year follow up (p < 0.01). Left-ventricular end-diastolic 
volume was 155 ± 76 ml at baseline and 138 ± 64 ml at 2-year follow up (p = 0.18). Ejection fraction 
remained unchanged.  
Conclusions: Two years post MitraClip, MR remained <= moderate in 60% of patients, and this 
proportion was higher in patients with a mean transmitral gradient < 3 mmHg at baseline. Pulmonary 
artery pressure normalized in the majority of patients. There was a sustained functional benefit at 2 
years with improved NYHA class and 6 min walking distance. 
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Transcatheter aortic valve replacement in nonagenarians: effective and safe 
S. Noble, C. Frangos, C. Ellenberger, E. Frangos, M. Cikirikcioglu, K. Bendjelid, A. Frei, P.O. Myers, 
M. Licker, M. Roffi (Genève, CH) 
 

Background: The number of nonagenarians is rising dramatically. These patients often develop severe 
aortic stenosis for which transcatheter aortic valve replacement (TAVR) is an attractive option.  The 
aim of this study was to analyse the outcome of TAVR performed in a cohort of nonagenarian patients. 
Methods: Between August 2008 and November 2012, 23 consecutive patients in their 90th year of age 
or older underwent TAVR in our institution after having been assessed by the local heart team. Data 
concerning baseline characteristics, procedural details and outcome were prospectively entered into a 
dedicated database. Transthoracic echocardiography and clinical follow-up were performed pre-
procedure, at discharge, at 6 and 12 months and then annually post TAVR. 
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Results: Patients were male in 52% with a mean age of 90.3±2.3. Mean logistic EuroSCORE and STS 
score were 26.6±14.5% and 8.7±2.9, respectively. Transcatheter heart valve (THV) could be 
implanted in all but one patient. Mortality at 30 days was 8.7% overall and 4.8% for transfemoral 
approach. The 30-day rate of stroke, paravalvular leak >= 2, life-threatening bleeding and pacemaker 
implantation were 4.3%, 8.7%, 13.0% and 13.0%, respectively. Device success was 73.9%. %. The 
rate of all-cause mortality increased to 27.3% at one-year follow-up and 42.8% at a median follow-up 
of 417 days.  
Conclusions: TAVR is safe and effective even in a selected population of nonagenarians. 
Consequently, these patients should not be refused such a procedure based only on their age. Multi-
disciplinary assessment is essential in order to properly select candidates. 
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Transcatheter heart valve implantation in failed atrioventricular bioprostheses 
and annuloplasty rings 
A.-A. Fassa, D. Himbert, F. Descoutures, E. Brochet, G. Ducrocq, P. Nataf, A. Vahanian (Paris, FR) 
 

Introduction: Valve-in-valve (VIV) and valve-in-ring (VIR) implantation of transcatheter heart valves 
(THV) for failed atrioventricular (AV) bioprostheses (BP) and annuloplasty rings (AR) has recently 
been described.  
Methods and results: We report on 13 patients who underwent implantation of a Sapien XT (Edwards 
Lifesciences) THV for failed AV BP and AR at our institution from May 2010 to January 2013: 3 mitral 
VIV, 7 mitral VIR (Figure, A and B), 2 tricuspid VIV (Figure, C and D) and 1 tricuspid VIR. Patient 
characteristics are shown in the table. All procedures were performed under general anesthesia and 
transesophageal echocardiography (TEE) guidance. Mitral implantations were performed via the 
transseptal (TS) (8 patients) and transapical routes (TA) (2 patients). The transfemoral approach was 
used for all tricuspid implantations. All THV were successfully implanted in an optimal position. 
Residual trans- or para-valvular regurgitations were <= grade 1 in 12 patients. 1 patient who 
underwent tricuspid VIR implantation had a residual grade 2 paravalvular regurgitation. There were 3 
procedural complications: 1 mitral VIV implantation through the TS approach was performed as an 
emergency procedure in a patient with shock, and was complicated by the left atrial migration of a 
THV, which became subsequently entrapped in the left atrial appendage. Another THV was 
successfully implanted during the same procedure; in 1 patient who underwent TA mitral VIV 
implantation, accidental transection of a left internal mammary artery graft to the left anterior 
descending coronary artery occurred, without any significant myocardial necrosis of requirement for 
coronary revascularization; 1 patient who underwent tricuspid VIV implantation suffered from an 
esophageal ulcer and hemorrhage due to prolonged TEE, which required blood transfusions. There 
were no in-hospital deaths. At a mean follow-up of 6.8 ± 5.4 months, mean NYHA class was 2.7 ± 0.9. 
1 patient presented sudden cardiac death at 6 months. 1 patient underwent transcatheter aortic valve 
replacement at one year. 1 patient underwent mitral valve replacement and tricuspid annuloplasty 
following failed mitral VIR at 6 months. 
Conclusion: THV implantation for failed AV BP and AR appears to be safe and feasible in selected 
patients at high-risk for redo surgery, and may improve hemodynamic and functional status. Larger 
series with long-term follow-up are needed to assess the potential role of this technique. 
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Prevalence of neurological and psychiatric diseases in patients with Takotsubo 
Cardiomyopathy compared to an age- and gender matched population of ACS 
J.R. Ghadri, D.R. Bataiosu, A. Sarcon, M. Jaguszewski, J. Diekmann, A. Siddique, M. Schwyzer, T.F. 
Lüscher, C. Templin (Zürich, CH; Sacramento, US) 
 

Background: Takotsubo cardiomyopathy (TTC) is characterized by a reversible left ventricular 
dysfunction which is usually precipitated by emotional stress. The exact pathophysiology of this unique 
stress-induced cardiomyopathy has not been identified yet.  
Aim: Our Hypothesis is that the prevalence of neurologic and psychiatric disorders, in both acute and 
chronic conditions, is increased in patients with TTC compared to patients with acute coronary 
syndrome. 
Methods: The total study included 206 patients who enrolled between 2002 and 2012. 103 
consecutive patients with TTC were identified according to the Mayo Clinic Diagnostic criteria and 
compared to an age- and gender matched control population of acute coronary syndrome (ACS). 
Hospital medical records were evaluated including psychiatric and neurological conditions,as well as 
psychotropic treatment   
Results: The prevalence of neurologic comorbidities were significantly increased in TTC compared to 
ACS (p<0.001). Acute neurologic disorders which comprised: epileptic seizures, headache disorders, 
stroke and intracranial bleeding or severe head injury were related to the acute onset of TTC. 
However, acute neurologic conditions were not found to be associated with ACS. Patients with TTC 
had a three-fold increase in the prevalence of psychiatric diseases (p<0.001). Moreover, the use of 
antidepressants was significantly higher in patients with TTC compared to ACS (p=0.009). 
Conclusion: Our study highlights the increased prevalence of neuro-psychiatric disorders which is also 
reflected by the high psychotropic medication intake in TTC. Therefore, our results might suggest that 
patients with neuro-psychiatric co-morbidities show susceptibility towards TTC. Particularly, acute 
neurologic disorders can have a great impact as an acute trigger in TTC. Neurologic disorders and 
psychiatric diseases might play a major role in the pathomechanism of TTC. 
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Transcatheter aortic valve implantation utilizing the direct aortic access: 
results from the first patients in Switzerland 
S. Toggweiler, X. Mueller, S. Noble, E. Ferrari, R. Corti, G. Pedrazzini, R. Jeger, D. Tüller, P. 
Jamshidi, M. Zuber, R. Tavakoli, R. Schläpfer, I. Bühler, O. Reuthebuch, O. Dzemali, T. Moccetti, F. 
Siclari, M. Cikirikcioglu, D. Locca, J. Grünenfelder, P. Erne (Luzern, Genève, Lausanne, Zürich, 
Lugano, Basel, CH) 
 

Introduction: Experience with transcatheter aortic valve implantation via the direct aortic access (DA-
TAVI) is limited. We report outcomes of the first patients in Switzerland. 
Methods: Outcomes of patients undergoing DA-TAVI for the treatment of severe aortic stenosis in 
Switzerland (Lucerne (n=6), Geneva (n=3), USZ (n=2), Cardiocentro (n=2), Triemli (n=1) and Basel 
(n=1)) were evaluated. Endpoints were defined according to the Valve Academic Research 
Committee. 
Results: Between February 2012 and January 2013, 15 patients (6 women, 9 men) with a mean age 
of 80 years (range 66-91) underwent DA-TAVI. Reason for DA-TAVI was severe PAVD in 9, narrow 
iliofemoral arteries < 6 mm in 2 elderly women, and planned concomitant off-pump coronary artery 
bypass grafting (CABG) in 4. Access was obtained by right-sided mini-thoracotomy in 10 (Figure 1, 
Figure 2A-D), J shaped partial sternotomy in 2 (Figure 2E-H), and full sternotomy in 3. Despite heavily 
calcified arteries in most, the aortic puncture site was free of relevant calcification in 12. Valves 
implanted were the Medtronic CoreValve in 13 and the Edwards SAPIEN XT in 2. Mean gradient 
improved from 45 mmHg at baseline to 9 mmHg post TAVI and aortic valve area improved from 0.7 to 
1.7 cm2. Post TAVI, paravalvular aortic regurgitation (PAR) was <= mild in 12 (80%), moderate in 1 
(7%), and moderate to severe in 2 (13%). Of those with moderate to severe PAR, one patient with a 
CoreValve 31 mm was postdilated with a 25 mm Z-MED balloon catheter resulting in residual mild 
regurgitation, the other patient had low implantation of a CoreValve 29 mm and was converted to open 
heart surgery. Thirty-day mortality rate was 3/15 (20%). Causes of death were heart failure in 2 and 
mesenteric ischemia and sepsis in 1. Major vascular complications occurred in one, 5 had major 
bleeds. There was 1 minor stroke. Implantation of a permanent pacemaker was required in 4/13 (31%) 
patients receiving a CoreValve. Mean duration of hospital stay was 19 days in patients with 
complications, and 12 days in those without.  
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Conclusions: DA-TAVI was performed in Switzerland in 15 patients at very high risk for the procedure, 
including 4 patients undergoing concomitant CABG. Valve deployment was technically successful in 
all but associated with a high rate of periprocedural complications. Experience and careful patient 
selection should lead to improved outcomes in the future. 
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Comorbidities in patients hospitalized with acute coronary syndrome 
D. Radovanovic, B. Seifert, P. Urban, F.R. Eberli, H. Rickli, O. Bertel, P. Erne on behalf of the AMIS 
Plus Investigators 
 

Background: To record comorbidities research studies usually apply the Charlson comorbidity index 
(CCI), a scoring system involving weighting factors on the basis of disease severity. It was developed 
to serve as a prognostic indicator for patients admitted to a general medical service with a variety of 
medical conditions. The aim of this study was to assess the impact of individual comorbid conditions 
on outcome and evaluate the adequateness of the CCI in patients with acute coronary syndrome 
(ACS).  
Methods: All patients with ACS enrolled in the AMIS Plus Registry between 2002 and 2012 were 
included. The primary outcome measure was in-hospital mortality. Multivariate logistic regression and 
Cox regression (for 1-year survival) models were applied to determine predictors and their association 
with points of the weighted CCI.  
Results: Comorbidity data were available for 29,620 of the 30,711 patients. Among these patients, 
27% were female (mean age 72.1y±12.6y), 73% were male (64.2±12.9y) and 55% had ST-elevation 
myocardial infarction. More than half of the patients (53.2%) had no comorbidities. Past history of 
myocardial infarction was the most frequent comorbidity (18.0% of population) followed by diabetes 
mellitus (14.7%), moderate to severe renal disease (7.1%), cerebrovascular disease (6.0%) and 
chronic lung disease (6.0%). The strongest predictors of in-hospital mortality of ACS patients were 
heart failure (adjusted OR 1.88; 95%CI(confidence interval) 1.57-2.25), metastatic tumors (OR 2.25; 
95%CI 1.60-3.19), renal diseases (OR 1.84; 95%CI 1.60-2.11) and diabetes (OR 1.35; 95%CI 1.19-
1.54). In a subgroup of 7066 ACS patients followed for 1 year, the hazard ratio (HR) for weighted CCI1 
was 1.56; 95%CI 1.01-2.41; 3.19; 95%CI 2.11-4.82 for CCI2 and 6.51; 95%CI 4.54-9.35 for CCI=>3.  
In this population of ACS patients, the CCI weighted the history of prior MI higher and heart failure and 
renal disease lower as is the case for independent predictors for mortality. However, after correction of 
these points the improvement of prediction was minimal (to the third decimal – area under the ROC 
curve was 0.670 to 0.676). 
Conclusion: Severe comorbidities such as cardiac insufficiency, diabetes, renal disease or metastatic 
tumor had a major impact on outcome in patients hospitalized with ACS. The CCI seems to be an 
appropriate prognostic indicator for in-hospital as well as 1-year outcome in ACS patients. 
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Survival, freedom from recurrence of angina and freedom from repeat 
revascularization after CABG- the Swiss mini ECC-CABG study 
M. Czerny, G. Zuk, B. Gahl, T. König, P. Bednarski, H. Brinks, L. Englberger, C. Huber, A. Kadner, D. 
Reineke, E. Roost, F. Schoenhoff, A. Weber, J. Schmidli, T. Carrel (Bern, CH) 
 

Objective: To evaluate mid term outcome of a strategy of performing primary coronary artery bypass 
grafting (CABG) with a minimally invasive extracorporeal circulation (MECC) system. 
Methods: From 2005 to 2012, 2090 consecutive patients underwent primary elective and emergent 
CABG using MECC. Prospectively collected baseline, peri and postprocedural data were used to 
determine independent risk-factors of all-cause mortality, recurrence of angina as well as the need for 
repeat revascularization. 
Results: 30-day mortality was 1.1% for the entire study period and as low as 0.6% in the last two 
years. Median follow-up was 34 months. One-year and five-year survival rates were 97.8% and 91.8% 
respectively. One year and five-year freedom from recurrence of angina was 98.9% and 96.1%. One 
year and five-year freedom from repeat revascularization was 98.0% and 96.5 %. Multivariate logistic 
regression analysis revealed diabetes mellitus (OR 1.613; CI 1.142-2.279; p = 0.070), logistic 
EuroSCORE levels (OR 1.037; CI 1.023-1.050; p = 0.000) as well as maximum perioperative CK-MB 
serum levels (OR 1.003; CI 1.001-1.005; p = 0.040) as independent predictors of mortality. 
Independent predictors of recurrence of angina were logisitic EuroSCORE levels (OR 0.893; CI 0.800-
0.997; p = 0.045) as well as maximum perioperative CK-MB serum levels (OR 1.005; CI 1.001-1.008; 
p = 0.005). Finally, maximum perioperative CK-MB serum levels (OR 1.004; CI 1.000-1.007; p = 
0.039) predicted the need for repeat revascularization.  
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Conclusions: CABG using the MECC system provides excellent results with regard to survival, 
freedom from recurrence of angina and freedom from repeat revascularization. The presence of 
diabetes mellitus at the time of CABG predicts mortality whereas higher perioperative CK-MB serum 
levels predict mortality, recurrence of angina as well as the need for repeat revascularization. These 
results represent a benchmark for any type of surgical or non-surgical myocardial revascularization 
strategy. 
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Inhibition of protein kinase B signaling attenuates the cardioprotection 
afforded by intermittent hypoxia 
G. Milano, L. Terraneo, M. Marini, L. Gorza, L.K. von Segesser, M. Samaja (Lausanne, CH; Milan, 
Bologna, Padua, IT) 
 

Background: Although associated to myocardial derangements in pathological situations linked to 
obstructive sleep apnea, intermittent hypoxia (IH) may enhance cardiac function and protect hearts 
against ischemia-reperfusion (I/R) injury, but the underlying mechanisms are not clear. 
Aims: To use an experimental model whereby chronic exposure to IH is cardioprotective in order to 
identify the underlying mechanisms through investigation of hemodynamic, biochemical and molecular 
changes occurring in the myocardium after exposure to IH. 
Methods: Mice were exposed for 14 days to IH (2-min 7% O2 followed by 3-min reoxygenation, 
repeated for 5 times, every 6 h for 14 days). At the end of the observation window, anesthetized mice 
were divided into three subgroups for hemodynamic or biochemical analyses or resistance to I/R (30-
min occlusion of the left anterior descending coronary artery (LAD) followed by reperfusion and 
measurement of the area at risk and infarct size). To investigate the role of phosphatidyl inositol 3-
kinase (PI3K) signaling in IH-induced-cardio-protection, we administered the wortmannin (PI3K 
inhibitor, 24 µg/kg by i.p. injection) to additional mice 15 min before LAD. 
Result: The employed IH protocol did not induce myocardial hypertrophy, but contractility and cardiac 
function were improved with augmented number of capillaries and increased expression of VEGF-R2, 
but not of VEGF. IH reduced the infarct size (same area at risk) and protein carbonylation after LAD. 
The phosphorylation of Akt and eNOS was increased. Administration of wortmannin abolished the IH-
induced increase in P-Akt and cardioprotection. 
Conclusio:. IH increases myocardial contractility, induces angiogenesis and improves cardioprotection 
against I/R. The latter effect is mediated by the activation of the PI3K/Akt pathway, representing a 
viable strategy to reduce myocardial I/R injury. 
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Non-invasive 3D imaging of cardiac and coronary anatomy using self-
navigated whole-heart coronary magnetic resonance imaging: an initial report 
D. Piccini, J. Schwitter, J. De Blois, P. Monney, G. Vincenti, S.C. Koestner, C. Sierro, D. Locca, T. 
Rutz, A. Littmann, M.O. Zenge, G. Krueger, M. Stuber (Lausanne, CH; Erlangen, DE) 
 

Introduction: Free-breathing, whole-heart 3D magnetic resonance imaging (MRI) with high isotropic 
spatial resolution can be a valuable tool to assess both cardiac and coronary artery (CA) anatomy. 
Conventional navigator-gated techniques require extensive acquisition planning and have limited scan 
efficiency.  Conversely, self-navigation (SN) overcomes these limitations, as respiratory motion is 
estimated and corrected using the same data acquired for imaging. SN enables 100% scan efficiency, 
making the patient’s heart rate the only determinant for the acquisition time. The ease-of-use is 
maximized and complex planning of the scan as well as navigator placement are avoided. For initial 
testing in a pre-clinical environment, high-resolution SN 3D whole-heart MRI was performed in 
patients after contrast injection. 
Methods: Whole-heart datasets from 23 patients with established or suspected coronary artery 
disease were acquired on a 1.5T MRI scanner (MAGNETOM Aera, Siemens AG) about 4 min after 
injection of a bolus of 2 mmol/kg of Gadobutrol. Data acquisition was segmented and performed in 
mid-diastole with an ECG triggered 3D radial balance steady-state free precession (bSSFP) sequence 
implementing a spiral phyllotaxis pattern, adapted to self-navigation. Each segment was preceded by 
a T2-preparation and a fat-saturation module. Parameters: TR/TE 3.1/1.56ms, FOV (220mm)^3, 
matrix 192^3, voxel size (1.15mm)^3, and excitation angle 115 deg. The time of the SN acquisition 
was recorded. All CA segments were graded by two experts (M.S. and D.P.) on a scale from 0 (not 
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visualized) to 4 (diagnostic quality) according to McConnell, AJR ‘97. Vessel length was computed for 
all CA. Where available, qualitative comparison with x-ray angiograms was performed. 
Results: The total examination time was 6.2±1.5 min. Visualization rates, average grades and vessel 
length for the left main (LM), the left anterior descending (LAD), the right coronary artery (RCA) and 
the left circumflex (LCX) are reported in Table 1. Examples of comparisons with x-ray angiography are 
shown in Fig. 1. 
Conclusion: This preliminary patient study shows that post-contrast 3D SN whole-heart coronary MRA 
with high isotropic spatial resolution is feasible and allows for visualization of the proximal to mid 
segments of the CA. Further studies are warranted to investigate the potential of this new method to 
detect and quantify coronary artery stenoses. 
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Patients with a high clinical risk benefit most from drug eluting stents (DES) 
compared to bare-metal stents (BMS): A BASKET-PROVE substudy 
G. Vassalli, C. Klersy, S. De Servi, C. Kaiser, S. Galatius, P. Erne, F. Eberli, H. Rickli, O. Bertel, P. 
Bonetti, T. Moccetti, M. Pfisterer, G. Pedrazzini on behalf of the BASKET-PROVE Study Group 
 

Introduction: The randomized Basel Stent Kosten-Effektivitäts Trial–Prospective Validation (BASKET-
PROVE) study showed no significant differences among sirolimus-eluting stents (SES),  everolimus-
eluting stents (EES), and BMS with respect to the myocardial infarction (MI) or death from cardiac 
causes in pts. requiring stenting of large coronary arteries (>3 mm). In present BASKET-PROVE 
substudy, we asked whether or not the global clinical risk burden impacted clinical outcomes, 
depending on the type of stent used. 
Methods: Data from the BASKET-PROVE study (n=2314) were analyzed using a Cox regression 
analysis to generate the risk burden for each patient.  Age (>65, the median), gender, cardiovascular 
risk factors (hypercholesterolaemia, hypertension, family history, diabetes, smoking), multiple 
comorbidities (stroke, cancer, peripheral artery disease, renal or liver disease, rheumatologic 
disorders), history of MI or PTCA, clinical presentation (stable/unstable angina, STEMI), and 
anatomical lesion distribution (LAD, multivessel disease) were included in the model. The linear 
prediction from the fitted Cox model was then computed and categorized into 3 groups according to 
the tertiles (T1-T3) of its distribution to measure the clinical risk burden. Secondary endpoints (MACE) 
were target vessel revascularization or MI or death from cardiac causes. Pts. receiving SES or EES 
were analyzed as an aggregate drug eluting stent (DES) group. 
Results: At 2 year-follow up, rates of MI or death from cardiac causes per 100 pts-year (95% CI) were 
as follows: BMS (n = 765): T1, 0.4 (0.1-1.5); T2, 1.4 (0.7-2.9); T3, 6.3 (4.3-9.1) vs. DES (n = 1549): 
T1, 1.1 (0.6-2.0; NS); T2, 0.8 (0.4-1.5; NS); T3; 2.6 (1.8-3.8p=0.004; interaction coeff. 0.074; see 
Figure). Thus, DES significantly reduced MI or death, compared with BMS, in pts. at hight clinical risk. 
MACE rates were as follows: BMS: T1, 3.7 (2.4-5.8); T2, 4.1 (2.6-6.4); T3, 13.9 (10.8-17.9) vs. DES: 
T1, 2.8 (2.0-4.1; NS); T2, 3.7 (2.7-5.1; NS); T3; 25.5 (4.2-7.2; p<0.001; interaction coeff. 0.028). 
Thrombosis rates in high-risk (T3) pts. were as follows: BMS: 2.4 (1.3-4.4) vs. DES: 1.4 (0.8-4.4; 
p=0.20). 
Conclusions: Among pts. requiring stenting of large coronary arteries, clinical outcome depends on the 
clinical risk profile. Pts. with a high clinical risk burden may benefit from DES compared to BMS. Thus, 
the clinical risk burden should be taken into account in the decision making between DES and BMS in 
this population. 
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Strategies to decrease sternal wound infection 
H. Löblein, O. Dzemali, K. Graves, A. Kostorz, A. Haeusler, D. Odavic, M. Genoni (Zürich, CH) 
 

Introduction: Sternal wound infection is one of the most dreaded complication after cardiac surgery as 
it increases the patient`s morbidities and health care cost. This study was undertaken to analyze the 
frequency of sternal wound infection after changes were implemented to tackle this problem. 
Method: Is a retrospective data analyzing all patients undergoing cardiac surgery between 2008-2010 
and 2012. In the period of 2012 there were few changes implemented to decrease the rate of sternal 
infection: hand disinfection technique, sternotomie and sternun skin closure technique, efficient 
operation time, strict guideline in post-operative wound care and the use of Posthorax. Sternal wound 
infections were classified according to the guidelines of the Center of Disease Control and  
Prevention. 
Result: There were a total of 1689 patients. 1250 patients underwent cardiac surgery during the first 
period 2008-2010 and 439 patients during the second period 2012.  There was no difference in age, 
gender, diabetes, BMI, creatinine, euroscore and the type of surgery between the two groups. History 
of hypertension, surgical time, intubation time, postoperative peak creatinine kinase(CKMB) and the 
unit of blood transfusions was significantly lower in the second period (p=0.000, p=0.000, p=0.000, 
p=0.000 respectively). The use of noradrenalin was higher in the second period (p=0.000). Bilateral 
mammary artery (BIMA) was used in 31%  bypass patients in the first period and 62% in the second 
period. There was a significantly reduction in both pre-sternal infection 3.4% versus 1.1% and deep 
sternal infection 3.2% versus 1.6% in the second period (p=0.007). There was no association between 
sternal infection, age, gender, hypertension, diabetes, COPD, BMI, preoperative creatinine value, 
euroscore, type of surgery, postoperative peak CKMB and rethoracotomy. Sternal infection was 
associated to surgical time, intubation time, blood transfusion, use of noradrenalin and BIMA (p=0.000, 
p=0.001, p=0.040, p=0.016, p=0.021 respectively) 
Conclusion: Strategies to reduce sternal infection have shown a significant reduction of sternal 
infection despite increase in BIMA. 
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Impact of streaming fast-track on early management of STEMI patients 
N. Palhais, S. Lehmann, M. Togni, J.-J. Goy, G. Baeriswyl, L. Abrecht, V. Stolt, V. Ribordy, J.-C. 
Stauffer, S. Cook (Fribourg, CH) 
 

Introduction: Timely coronary reperfusion of patients suffering from acute ST-elevation myocardial 
infarction (STEMI) is associated with improved clinical outcome. We implemented a fast track 
managed activation protocol for STEMI in 2008 at our institution. The fast-track protocol includes early 
activation of the catheterization laboratory and cardiology by a single-call system and direct admission 
from ambulance to the catheterization laboratory. Repeated instruction to the general population 
(talks, local radio broadcasting and newspaper articles), to primary care physicians, emergency rooms 
physicians and staff are organized routinely. Dedicated algorithms are transmitted as pocket cards 
and are available on the internet since 2008, and as iPhone app since 2011. The purpose of this study 
is to evaluate the evolvement of the time-intervals from 2008 to 2011, and its impact on clinical 
outcomes. 
Methods & Results: All consecutive patients that underwent PCI for acute STEMI (pain lasting<12 
hours) from January 2008 to December 2011 were included. Time-intervals, patients, lesions and 
procedural characteristics were prospectively collected. Clinical outcome was assessed by phone call 
at 1 and 12 months. There were 198 consecutive patients (143 men, mean age 63±9 y.o.) At 
admission, chest pain was lasting < 6 hours in 85% and 5% were in overt cardiogenic shock. Over this 
4-year period, the median door-to-needle time decreased from 82 to 60 minutes (p<0.003) and the 
median pain-to-revascularization time decreased from 280 to 256 minutes (p<0.01). Consistently, 
intra-hospital mortality rate decreased from 6% to 3%, and the composite rate of major adverse 
cardiac events at 1 year almost halved from 33% to 17% (p<0.001). 
Conclusion: Implementation of a fast track protocol for STEMI patients impacts the efficiency of acute 
management (as illustrated by improved time intervals) and decreases in-hospital mortality and 1-year 
clinical outcome. 
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Limitations of drug-eluting stent use in contemporary coroanry stenting 
practice 
C. Kaiser, R. Jeger, S. Galatius, J.S. Jensen, H. Alber, H. Rickli, F. Eberli, S. De Servi, P. Erne, P. 
Bonetti, S. von Felten, M. Pfisterer on behalf of the BASKET PROVE Investigators 
 

Aims: To scrutinize limitations of drug-eluting stent (DES) use in contemporary “all-comer DES” 
practice responsible for continued bare-metal stent (BMS) usage of  20-30%, i.e. contraindications to 
DES/double-antiplatelet therapy and limited DES benefits assumed in certain patient subgroups. 
Methods and results: A prospective registry of patients undergoing coronary stenting was conducted in 
9 European centers over 11.7 months, together with the BASKET-PROspective Validation 
Examination (BASKET-PROVE), analyzing reasons for DES exclusions. In addition,  subgroup 
analyses of all 2314 BASKET-PROVE patients were performed for 2-year rates of death/myocardial 
infarction (MI) and target-vessel revascularization (TVR). Of 5353 consecutive patients, 4200 (78.5%) 
with target vessels 3.0-4.0mm were “possible DES candidates”: half of them (n=2099) were excluded 
from BASKET-PROVE: for study-related reasons (32%), for contraindications to DES/antiplatelet 
therapy (16.8%) or for unknown reasons (1.2%). Contraindications were increased bleeding risk (30% 
of contraindications), planned surgery (26%) and no compliance expected (44%). A DES versus BMS 
benefit was found for death/MI in all BASKET-PROVE subgroups except for patients with stable 
angina and stent sizes >3.0mm (12% of all patients; interaction favoring BMS, p=0.03). All subgroups 
benefitted from up to 50% reduced TVR with DES. 
Conclusions: In contemporary „all-comer DES“ settings, every 6th patient presents with 
contraindications to DES/dual antiplatelet therapy precluding DES use. A  DES versus BMS benefit in 
2-year outcomes was found in all patient subgroups except for patients with stable angina and vessels 
>3.0mm: they seem not to benefit from DES regarding death/MI and may be considered for continued 
BMS use, albeit at higher TVR rates. 
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Characteristic and outcome im patients with ST-elevation myocardial infarction 
and out-of hospital reanimation insight from the National AMIS PLUS registry 
1997-2011 
M. Maggiorini, A. Müller, D. Radovanovic, P. Erne (Zürich, Luzern, CH) 
 

Background: Cardiac arrest is one of the most life-threatening complications of ST-elevation 
myocardial infarction (STEMI). Aim of the study was to identify potential treatable factors jeopardizing 
the outcome out of hospital resuscitated STEMI patients. 
Methods: All acute STEMI enrolled in the AMIS PLUS registry between January 1, 1997 and 
December 31,  2011 were analyzed. Patients were divided into those who had experienced out-of 
hospital cardiac arrest (OHCA) and those who did not. OHCA was defined as cardiac arrest requiring 
resuscitation procedures (chest compression, defibrillation, cardioversion), as defined by the 
European Resuscitation Council. Successful resuscitation was required in order to be included in this 
study. The primary outcome was in-hospital mortality. Secondary outcome measures were the rates of 
in-hospital major adverse cardiac or cerebrovascular events.  
Results: Between 1997 and 2011, a total of 21,401 patients with STEMI were included in the 
AMISplus registry. 939 of 20,773 patients (4.5 %) with complete data sets had OHCA. There mortality 
was 31.1 %  vs. 6.7 % ( p<0.001).  STEMI patients with OHCA were younger, more often males and 
smokers. The extension of coronary artery disease and comorbidities were similar between groups. 
More patients with OHCA were in cardiogenic shock and needed catecholamines and/or mechanical 
ventilation. In hospital CPR was more frequently in OHCA patients. A primary PCI was performed in 
55.9 % controls and 57.6 % OHCA patients (p = 0.31). At hospital discharge less patients with OHCA 
received aspirin, statins, beta blockers and ACE Inhibitors/AT Antagonists. Since 2009 therapeutic 
hypothermia was recorded and performed in 55 (46%) out of 119 OHCA patients. In the logistic 
regression analyses, the OR for mortality for patients who had CPR prior to admission was, 
unadjusted, 6.3 ( 95 % CI 5.4 to 7.32; p<0.001); and adjusted for age and gender it was 10.18 ( (95 % 
CI 8.6 to 12.04;  p<0.001).  
Conclusion: The mortality of STEMI patients with out-of-hospital cardiac arrest is high. Appropriate 
management of cardiogenic shock and therapeutic hypothermia are key to reduce mortality in these 
patients. 
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Impact of pre-hospital electrocardiography on ECG-to-balloon time in patients 
with ST elevation myocardial infarction, in a rural area 
G. Mitropoulou, C. Kaiser, S. Diotte, J.-L. Crevoisier (Delémont, Basel, CH) 
 

Introduction: Primary percutaneous coronary intervention is the preferred reperfusion strategy in 
patients presenting a ST elevation myocardial infarction and should be performed within 90 minutes 
from first medical contact, in order to improve patient outcome. This study aims to assess the impact 
on ECG-to-balloon time, of pre-hospital diagnosis and direct referral to a PCI capable centre, when 
compared to conventional triage through a regional hospital. 
Method: Retrospective comparison of ECG-to-balloon times in patients with acute STEMI diagnosed 
with pre-hospital electrocardiography and transferred to a PCI centre, with patients referred initially to 
the Hospital of Delémont. 
Results:  From April 2010 through March 2012, a total of 219 patients received a pre-hospital 12 lead 
ECG, transmitted by the EMS personnel in the field to a cardiologist, with a final diagnosis of STEMI in 
24 patients. Of the latter, 16 patients were directly referred to a PCI centre, bypassing the emergency 
department. During the same period, 77 patients were admitted to our emergency department with 
final diagnosis of STEMI and 44 of them were urgently transferred to a PCI centre. The two groups 
presented no significant difference in baseline characteristics (average age 66.56 years versus 63.6 
years, p=0.41, percentage of female patients 37.5% versus 27.2%, p=0.44). The mean ECG-to-
balloon time decreased significantly in patients with pre-hospital ECG compared to patients diagnosed 
with initial in-hospital ECG (112 min versus 145 min, p=0.021). Hazard ratio for in-hospital diagnosis 
was 1.29, with confidence intervals 95% (1.04 to 1.60). 
Conclusion: In patients presenting an acute ST elevation myocardial infarction, residing in rural areas 
away from PCI capable centres, pre-hospital ECG and triage to appropriate centres helps reduce 
system delay. More efforts need to be undertaken in order to meet the target of time to reperfusion of 
less than 90 minutes. 
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The impact of left main disease on long-term clinical outcomes among patients 
treated with the unrestricted use of everolimus-eluting, sirolimus-eluting and 
paclitaxel-eluting stents: a substudy of the Berne-Rotterdam registry 
A. Moschivitis, G. Stefanini, L. Räber, M. Magro, B. Kalesan, M. Taniwaki, P. Wenaweser, B. Meier, P. 
Jüni, P. Serruys, S. Windecker (Bern, CH; Rotterdam, NL) 
 

Background: The impact of left main (LM) revascularization with the unrestricted use of drug-eluting 
stents (DES) on long-term clinical outcomes is still a matter of debate. Moreover, everolimus-eluting 
stents (EES) have not been compared with early generation sirolimus-eluting (SES) and paclitaxel-
eluting stents (PES) in patients with LM disease. 
Methods: Out of 12339 patients, 11941 completed last follow-up. 410 (3.4%) patients that underwent 
LM treatment (177 treated with EES and 233 with SES/PES) were compared with 11531 (96.6%) 
patients that underwent non-LM treatment (3924 treated with EES and 7607 with SES/PES). In 
addition, clinical outcomes were stratified by stent type among LM and non-LM patients, respectively. 
Adjustment was performed with inverse probability of treatment weighting. Primary endpoint was a 
composite of cardiac death, myocardial infarction (MI), and target-vessel revascularization (TVR). 
Results: At baseline, LM patients were older, had more frequently renal failure, LVEF<30%, 
cardiogenic shock, and smoking habits, and less frequently acute coronary syndromes compared with 
non-LM patients. At 4 years, LM patients had a higher risk of the primary endpoint compared with non-
LM patients (34.7% vs 21.5%; HR 1.83, 95%CI 1.52-2.21). This was driven by a higher risk of cardiac 
death (18.9% vs 7.3%; HR 2.96, 95%CI 2.28-3.84), whereas no significant difference was observed 
for MI (4.7% vs 5.4%; HR 0.93, 95%CI 0.52-1.65) and TVR (17.5% vs 14.0%; HR 1.31, 95%CI 0.99-
1.73). Stratification of the primary endpoint by stent type showed a risk reduction with the use of EES 
compared with early generation SES/PES. This risk reduction was numerical among LM patients 
(30.2% vs 36.8%; HR 0.90, 95%CI 0.62-1.31) and met statistical significance among non-LM patients 
(18.5% vs 23.2%; HR 0.73, 95%CI 0.66-0.81), with no interaction between EES use and LM treatment 
(p-interaction=0.74).  
Conclusions: LM patients have impaired clinical outcomes compared with non-LM patients during 
long-term follow-up, mainly due to a higher risk of cardiac death. Absence of significant interaction 
between EES use and LM treatment suggests that EES use has favorably comparable impact on 
clinical outcomes in LM and non-LM patients. 
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Relationship between time of day and periprocedural myocardial infarction 
after elective angioplasty 
S. Fournier, S. Puricel, B. Morawiec, E. Eeckhout, F. Mangiacapra, C. Trana, M. Tapponnier, J.F. 
Iglesias, V. Michiels, J.-C. Stauffer, A. Beggah, P. Monney, S. Gobet, P. Vogt, S. Cook, O. Muller 
(Lausanne, Fribourg, CH; Rome, IT) 
 

Background: Recent studies have suggested an influence of circadian rhythms on myocardial 
infarction size and mortality among patients with ST-elevation myocardial infarction. The aim of the 
study is to investigate whether periprocedural myocardial infarction (PMI) is influenced by the time of 
day in elective patients undergoing PCI. 
Objectives: To test if the time of day significantly influences the occurrence of type 4 A myocardial 
infarction in elective patients undergoing percutaneous coronary intervention (PCI). 
Methods : All consecutive patients undergoing elective PCI between 2007 and 2011 at our institutions 
with known post-interventional troponin were retrospectively included.  
Patients (n=1,021) were divided into 2 groups according to the starting time of the PCI: the morning 
group (n=651) between 07:00 and 11:59, and the afternoon group (n=370) between 12:00 and 18:59. 
Baseline and procedural characteristics as well as clinical outcome defined as the occurrence of PMI 
were compared between groups. In order to limit selection bias, all analyses were equally performed 
in 308 pairs using propensity score matching. 
Results: In the overall population, the rate of PMI was statistically lower in the morning group 
compared to the afternoon group (20% vs. 30%, p<0.001). This difference remained statistically 
significant after PS-matching (21% vs. 29%, p=0.03). Multivariate analysis shows that being treated in 
the afternoon independently increases the risk for PMI with an odds ratio of 2.0 (95%CI: 1.1-3.4; 
p=0.02). 
Conclusions: This observational propensity score-matched study suggests that the timing of an 
elective PCI influences the rate of periprocedural myocardial infarction. 
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Long-term prognosis value of coronary computed tomography angiography in 
patients with normal coronary arteries 
D. Casagrande, J.-J. Goy, L. Poncioni, R. Androux, S. Cook (Fribourg, Lausanne, CH) 
 

Introduction: Use of Computed Tomography Angiography (CTA) is increasing in patients with 
suspected coronary artery disease (CAD). Although there is a large body of data supporting the 
prognostic role of CTA for major adverse cardiac events in the short and intermediate term, its long-
term prognostic role in patients with normal coronary arteries is still largely unknown. 
The aim of this study was to assess the 5 year prognostic of multidetector computed tomography 
coronary angiography in patients with normal coronary arteries. 
Methods: Between January 2004 and June 2006, 506 consecutive patients (313 men and 197 women) 
were investigated with CTA for detecting the presence of coronary artery disease. Patients were 
classified according to their coronary status as normal coronary arteries and abnormal (plaques, 
calcified and obstructive coronary arteries). The composite endpoint was rates of cardiac events 
(cardiac deaths, nonfatal myocardial infarctions, acute coronary syndrome and stable angina pectoris) 
and all cardiac events. The first 200 consecutive patients with strictly normal coronary arteries (124 
men and 76 women) with a mean age of 64 +/- 27 years were prospectively included in the registry. 
They were followed for exactly 5 years after the initial investigation.  
Results: During follow-up, 2 patients (1%) died from a non cardiac cause (1 sepsis and 1 chronic 
obstructive pneumopathy) and 1 patient (0.5%) experienced non fatal endocarditis. No one suffered 
from acute coronary syndrome or myocardial infarction and stable angina pectoris did not occur in any 
patient during this follow-up period.   
Conclusion: CTA provides important prognostic informations in patients with normal coronary arteries 
with excellent long-term prognosis. 
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Hemodynamic support in ACS patients with CRA or rCS: a retrospective 
monocentric experience 
F. Rigamonti, S. Reverdin, S. Bunwaree, R. Bonvini, M. Roffi, S. Noble (Genève, CH) 
 

Introduction: The mortality rate associated with acute coronary syndrome (ACS) remains substantial, 
especially with concomitant refractory cardiogenic shock (rCS) or cardio-respiratory arrest (CRA). 
Since 2009, we have been implanting in these conditions a percutaneous, peripheral veno-arterial 
extracorporeal-membrane-oxygenation (pECMO) system to support circulation and provide 
oxygenation. The objective of this study is to report our experience with pECMO in the ACS and in 
catheterization laboratory (CL). 
Methods: We retrospectively analyzed all ACS patients that received a pECMO in our institution 
between March 2009 and December 2012; the mortality rate at 30 days and in December 2012; the 
ACS type (STEMI, NSTEMI); the presence of rCS with or without; and the use of LUKAS support 
(mechanical compression system). We calculated the first medical contact (FMC)-to-balloon time (BT), 
the procedural time, the location of the culprit lesion, the TIMI score and the contrast medium volume 
used. We also collected gazometric parameters (arterial pH, lactates), troponin, total creatine-kinase 
and creatinine values at diagnosis and minimal and maximal values within the first 24 hours and we 
recorded the ECMO parameters. 
Results: We treated a total of 46 CRA and 32 rCS during the study period. We implanted pECMO in 
12 cases (26%) of ACS, including 11 CRA (Table 1). Seven cases out of 12 (58%) survived and 
recovered from rCS, corresponding to a 30-day mortality rate of 42%. The mean delay of FMC to BT 
was 87 min. The median time of CL procedures (86.8 min) reflects the procedural complexity and the 
unstable patient condition. The severity of ACS cases is shown by the gazometric values of pH and 
lactic acid (table 2). The mean SAPS II score were 59 for survivors and 62 for non-survivors.  
The mean number of days with pECMO support is 4.64 with fewer days in the non-survivors group. 
Conclusion: The mortality of patients with ACS with rCS or CRA remains very high, justifying 
continued efforts to improve pre-hospital and intra-hospital management and support. The 
convergence of STEMI alarm, LUKAS device and pECMO is an effective tool, showing promising 
results in this critically ill patient population. In the light of this retrospective, single-center experience, 
future prospective, multicenter trials are mandatory to better clarify the impact of these new 
procedures and devices on survival in these patients. 
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Increased coronary microcirculatory resistance does not affect fractional flow 
reserve 
F. Cuculi, A. Banning, P. Erne, R. Kharbanda (Luzern, CH; Oxford, GB) 
 

Introduction: Interpretation of fractional flow reserve (FFR) implies maximal vasodilation which is 
usually reached using intravenous or intracoronary adenosine. Increased coronary resistance is not 
uncommon in patients with atherosclerosis and it is not clear if this affects FFR. 
Methods: The study population consisted of consecutive stable patients with suspected coronary 
artery disease (CAD) undergoing invasive coronary angiography. The pressure wire (Certus, St Jude 
Medical) was used to measure the index of microcirculatory resistance (IMR) and FFR. Adenosine 
was given intravenously at 140 mcg/kg/min to induce hyperaemia.  
The resting gradient (RG), FFR and delta gradient FFR (RG minus FFR) were compared across 
quartiles of IMR using ANOVA.  
Results: We report 128 patients with a mean age of 63.7 ± 9.7 years. 93 patients (73 %) were male 
and 27 (21 %) had diabetes. Median IMR was 19.8 (interquartile range, IQR: 14.5-26.8). The mean 
RG was 0.93±0.06 and mean FFR was 0.83±0.10 . There was no significant difference across 
quartiles of IMR for RG (p=0.83), FFR (p=0.59), delta gradient FFR (p=0.52) and percentage drop of 
FFR (p=0.52, Figure 1). 
Conclusions: Our study indicates that in patients with stable CAD the status of the coronary 
microcirculation as assessed using IMR does not seem to affect FFR. These findings might have 
implications when interpreting FFR in patients with known microcirculatory dysfunction. 
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Safety & feasibility of three-vessel multimodality imaging in patients with acute 
ST-elevation myocardial infarction 
M. Taniwaki, L. Räber, H. Garcia-Garcia, K. Saumanäki, L. Holmvang, A. Moschovitis, R. Bonvini, G. 
Pedrazzini, M. Radu, G. Stefanini, U. Landmesser, P. Wenaweser, M. Roffi, T.F. Lüscher, C. Matter, 
H. Kelbæk, S. Windecker (Bern, CH; Rotterdam, NL; Copenhagen, DK; Genève, Lugano, CH; Zürich, 
CH) 
 

Introduction: Multimodality imaging using optical coherence tomography (OCT), intravascular 
ultrasound (IVUS) and IVUS virtual histology (IVUS-VH) provides detailed information about plaque 
morphology in patients with established coronary artery disease. The purpose of this study was to 
evaluate the safety and feasibility of three-vessel multimodality imaging in patients with acute ST-
elevation myocardial infarction (STEMI).  
Method: IBIS4 (NCT00962416) is a prospective cohort study conducted at five European centers 
which included 103 STEMI patients who underwent serial three-vessel OCT, IVUS and IVUS-VH after 
primary PCI and at 13 months to investigate the intracoronary plaque burden and morphology and its 
change over time. The feasibility parameter was successful imaging, defined as pullbacks suitable for 
final analysis. Safety parameters included the occurrence of coronary artery dissections or perforation, 
thrombus formation, tachy- or bradyarrhythmias, or periprocedural myocardial infarction. 
Result: Imaging of the infarct vessel at baseline and follow-up was successful in 94.2% (97.7%) of 
patients using OCT, 94.2% (96.6%) using IVUS and 89.3% (93.3%) using IVUS-VH. Imaging of the 
non-intervened vessels at baseline and follow-up was successful in 85.9% (92.7%) using OCT, 89.3% 
(95.2%) using IVUS and 83.0% (95.2%) using IVUS-VH. 
Adverse events occurred in 1.6% (3/194) of OCT procedures and none during IVUS. One coronary 
artery dissection occurred at baseline, which was treated by additional stent implantation. One 
episode of ventricular fibrillation occurred at baseline and one during follow-up, both of which resolved 
following defibrillation. All patients were discharged uneventfully. 
Conclusion: Three vessel multi-modality imaging in the acute setting of STEMI is feasible with a high 
degree of success and can be performed safely. The clinical value of the assessment of intracoronary 
plaque burden and morphology at the time of STEMI requires further study. 
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Incidence of serious arrhythmias in patients with myocardial infarction treated 
with percutaneous coronary intervention 
F. Cuculi, C. Müller, C. Kaiser, S. Oswald, P. Erne (Luzern, Basel, CH) 
 

Introduction: The aim of this study was to describe the incidence of serious arrhythmias in patients 
with ST- and non-ST-elevation myocardial infarction (STEMI and NSTEMI) treated with percutaneous 
coronary intervention (PCI).   
Methods: The study population consisted of consecutive STEMI and NSTEMI patients treated at our 
institution between January 2009 and December 2012. Cardiac arrhythmias were defined as 
sustained ventricular tachycardia (> 30 sec), ventricular fibrillation and AV-Block requiring temporary 
pacemaker implantation.  
Results: In the study period 748 myocardial infarction patients underwent a coronary angiogram: 310 
patients (41 %) had STEMI and 438 (59 %) had NSTEMI. A PCI was performed in 305 STEMI and 
355 NSTEMI patients. The incidence of relevant arrhythmias was 24.9 % in STEMI and 9.6 % in 
NSTEMI patients. Most arrhythmias occurred before PCI was performed (14.1 % in STEMI and 7.3 % 
in NSTEMI). The incidence of arrhythmias after PCI was 10.5 % in STEMI and 1.9 % in NSTEMI. 
Conclusions: Our study demonstrates that relevant arrhythmias are still frequent in patients with 
STEMI but relatively infrequent in patients with NSTEMI who underwent successful revascularization.  
Continuous rhythm monitoring after successful revascularization may not be necessary in a 
substantial part of NSTEMI patients. 
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Treatment cost of acute coronary syndrome with ticagrelor compared to 
clopidogrel in Switzerland 
D. Gasche, T. Ulle, B. Meier, R.-A. Greiner (München, DE; Zug, Bern, CH) 
 

Introduction: The burden of disease of acute coronary syndrome (ACS) is high due to continuous 
diagnostics, high rates of hospitalizations, myocardial infarctions (MI) and mortality. In 2008, the direct 
costs of ACS amounted to 1.32% of total health expenditure that derived from almost 15,000 ACS-
patients causing more than 19,000 hospital stays while 18% of these patients died in Switzerland. The 
PLATelet inhibition and patient Outcomes (PLATO) trial demonstrated that the treatment of ACS with 
ticagrelor vs. clopidogrel significantly reduced the rate of death from vascular causes, MI, or stroke 
(9.8% vs. 11.7%), with the difference driven by cardiovascular death (4.0% vs. 5.1%) and MI (5.8% vs. 
6.9%). The improved effectiveness profile was not associated with an increase in the overall rate of 
major bleedings. This study compared both treatment options from an economical point of view. 
Method: The resource utilization in the PLATO Health Economic substudy was valued with official 
prices and tariffs in Switzerland in 2011 to achieve mean healthcare costs per patient treated with 
ticagrelor vs. clopidogrel. Due to the high level of detail of the resource use in the PLATO study, direct 
medical costs had to be derived from TARMED as DRG were not applicable. Only direct medical costs 
were considered in the model from a payer perspective. The cost items considered were study drugs, 
bed days, diagnostic investigations, surgical interventions and bleeding related surgical revisions. 
Result: On average per patient, with clopidogrel and ticagrelor, total cost of ACS amounted to 32,845 
CHF and 32,390 CHF, respectively. Even though not significant, the major cost driver is bed days, 
followed by interventions, investigations, study drug and bleeding related surgical revisions. Ticagrelor 
caused consistently lower treatment cost of complications including care of major bleedings and 
generated the most savings in bed days (898 CHF) and second most savings in surgical interventions 
(147 CHF). Overall, ticagrelor vs. clopidogrel reduced the treatment cost of complications by 1,075 
CHF. This over compensates the additional drug cost of 620 CHF and produced savings of 455 CHF 
(Table 1). 
Conclusion: Applying PLATO outcomes in a Swiss setting demonstrated that the clinical benefit of 
ticagrelor vs. clopidogrel in terms of vascular events prevented in patients with ACS was achieved at 
comparable total treatment cost and therefore ticagrelor represented the dominant alternative. 
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Increased numbers of CD16-positive (“nonclassical”) blood monocytes and 
increased expression of CCR2 and CX3CR1 chemokine receptors on blood 
monocytes in patients with stable coronary artery disease 
T. Tallone, G. Pedrazzini, T. Moccetti, G. Vassalli (Lugano, CH) 
 

Introduction: Circulating cells including monocytes, natural killer (NK) and regulatory T cells (Tregs) 
are key cellular players in vascular inflammation and atherosclerosis. They circulate in blood and 
migrate into arterial lesions. Within the vessel wall, monocytes may give rise to macrophages and 
dendritic cells (DCs). Three monocytic subsets with distinct phenotypic and functional properties have 
been described. Possible roles for DCs, NK cells and Tregs in arteriosclerosis have also been 
proposed. 
Objective: To analyze blood monocyte subsets, DC precursors, NK cells, and T regs in patients with 
stable coronary artery disease (CAD) compared to healthy subjects. 
Methods: We developed a four-color flow cytometric protocol that allows to measure monocyte 
subsets, DC precursors, NK cells, and T regs in blood samples using specific antibodies against 
CD14, CD16, and HLA-DR. Expression of molecules involved in atherogenesis (CCR2 and CX3CR1 
chemokine receptors, CD11c, CD36, CD62L, CD64, CD105, and CD162) was measured in each 
monocyte subset. Monocyte subsets and DC precursors were measured in CAD patients and in 
healthy subjects with angiographically normal coronary arteries (n=13 and 14, respectively). NK cells 
and Tregs were measured in 23 CAD patients and 19 controls. 
Results: Classical monocytes (Mo1 subset) expressed high levels of CD14, CCR2, CD36,CD64, and 
CD62L but low levels of CX3CR1 and CD16 (Figure). “Nonclassical” monocytes (Mo3) expressed 
CD16 and low CD14, showing a reciprocal pattern of the above markers with respect to Mo1. Mo3 
monocytes were increased in CAD patients compared to controls (p<0.05). The intermediate subset 
(Mo2) expressed both CD14 and CD16, HLA-DR, CD36, and CD64. Mo1 monocytes from CAD 
patients expressed higher levels of CX3CR1 and CCR2 (p<0.05), two chemokine receptors involved in 
arteriosclerosis, compared to controls. There were no significant differences between CAD patients 
and controls with respect to NK cells and Tregs. 
Conclusions: Stable CAD is associated with expansion of the nonclassical monocyte subset and 
increased expression of inflammatory markers on human blood monocytes. NK cells and Tregs counts 
are unchanged in CAD. These data need to be confirmed in larger studies. Identification of a 
monocyte subset that is selectively increased in CAD patients may reveal a selective target for 
therapeutic approches that might avoid general immunosuppression associated with indiscriminate 
inhibition of all monocyte subsets. 
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Lipid-lowering therapy modification and LDL-C goal achievement after an acute 
coronary syndrome: a prospective swiss cohort 
B. Gencer, F. Mach, R. Auer, D. Carballo, L. Räber, D. Nanchen, P. Vogt, S. Carballo, P. Meyer, P.-F. 
Keller, C.M. Schmied, C.M. Matter, S. Windecker, T.F. Lüscher, N. Rodondi (Genève, CH; San 
Francisco, US; Bern, Lausanne, Porrentruy, Zürich, CH) 
 

Background: Poorly controlled low-density lipoprotein cholesterol (LDL-C)levels after an acute 
coronary syndrome ACS)are common. Although guidelines recommend an aggressive approach, no 
study evaluated the lipid-lowering therapy modification performed by physicians to reach LDL levels 
goals one year after an ACS.  
Methods: We studied 924 men and women from a prospective cohort study of consecutive patients 
hospitalized for ACS from July 2009 to December 2010 (18 months) in four Swiss academic hospitals. 
We systematically collected data on lipid-lowering treatment and measured LDL-C levels at baseline 
and after one year. We defined “appropriate care” as the continuation of the established therapy or the 
switch to a high potency statins in those who did not reach the LDL-C goals. We measured adherence 
with Medial Adherence Scale (MAS) questionnaires.  
Results: Among 924 patients followed-up one year after an ACS, only 31.3% achieved the current 
LDL-C goal of < 1.8 mmol/l. In patients taking high potency statins with complete medical adherence, 
only 40.2% reached an LDL-C goal < 1.8 mmol/l. At one year, 94.4% of participants continued their 
statins therapy, but only 57.1% had high potency statins and 38.5% of patients reported to have some 
degree of non-adherence (MAS >= 1). Appropriate care of lipid-lowering therapy was delivered to 
55.3% of patients with poorly controlled LDL-C.  
Conclusion: Less than one third of patients achieved recommended LDL-C goal one year after ACS, 
and appropriate care was delivered to 55% of patients with poorly controlled LDL-C. Although patients’ 
adherence and physicians’ therapy modification should be improved, new therapeutic approaches are 
needed to be able to reach the current LDL-C goals. 
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The metabolic syndrome significantly affects the association between resting 
heart rate and cardiovascular mortality in women 
A. Vonbank, C. Saely, P. Rein, H. Drexel (Triesen, LI; Feldkirch, AT; Philadelphia, US) 
 

Background: Epidemiological studies suggest that the resting heart rate (RHR) is an independent 
predictor of cardiovascular events. However, the power of the RHR to predict cardiovascular events in 
women with the metabolic syndrome (MetS) is not known. 
Methods: We therefore prospectively investigated the relationship between RHR and cardiovascular 
events in 243 consecutive female patients undergoing coronary angiography for the evaluation of 
coronary artery disease (CAD) over a follow-up period of 7.1±0.1 years. The MetS was defined 
according to National Cholesterol Education Programme Adult Treatment Panel III criteria. 
Results: During follow-up, 13.2% of our women died from cardiovascular disease. In the total study 
population, the RHR significantly predicted cardiovascular mortality (standardized adjusted HR 1.55 
[1.08-2.22]; p=0.015). Also, among female patients without the MetS (n=158), a higher baseline RHR 
indicated a significantly increased risk of cardiovascular mortality (HR 2.07 [1.41- 3.04], p <0.001). 
However, the RHR did not significantly affect cardiovascular mortality (HR 0.52 [0.19-1.41]; p=0.200) 
in patients with the MetS. An interaction term RHR x MetS was significant (p=0.003), indicating that 
the risk conferred by a high RHR was significantly higher in women without the MetS than in those 
with the MetS. 
Conclusion: We conclude that among angiographied female coronary patients, the MetS status 
significantly affects the association of the RHR with cardiovascular mortality: The RHR is a strong 
predictor of cardiovascular mortality among women without the MetS, but not among those who have 
the MetS. 
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HbA1c is a significantly stronger predictor of cardiovascular events in women 
than in men among patients undergoing coronary angiography 
C. Saely, A. Vonbank, P. Rein, D. Zanolin, H. Drexel (Feldkirch, AT; Triesen, LI; Philadelphia, US) 
 

Background: The association of HbA1c with future cardiovascular events in the clinically important 
high-risk population of patients undergoing coronary angiography has not been investigated so far. In 
the present study we therefore addressed this issue and also tested the hypothesis that gender 
modulates the impact of HbA1c on cardiovascular event risk. 
Methods: We prospectively recorded cardiovascular events over a mean follow-up period of 4.4 years 
in a large consecutive series of 1449 patients, including 484 women and 965 men who did not have 
previously known diabetes and who underwent coronary angiography for the evaluation of stable 
coronary artery disease. 
Results: During follow-up, the incidence of cardiovascular events was 19.5% in women and 25.6% in 
men, corresponding to annual event rates of 4.4% and 5.8%; p = 0.001. Among women, HbA1c 
strongly and significantly predicted cardiovascular events (adjusted OR for a 1% increase in HbA1c = 
1.69 [1.16-2.45]; p = 0.006), whereas the association between HbA1c and cardiovascular events was 
weaker and statistically non-significant in men (OR = 1.15 [0.95-1.39]; p = 0.147. An interaction term 
gender x HbA1c was significant (p = 0.024), indicating that HbA1c was a significantly stronger 
predictor of cardiovascular events among women than among men. 
Conclusion: We conclude that HbA1c is a significantly stronger predictor of cardiovascular events in 
women than in men among patients undergoing coronary angiography. 
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Ultra-endurance sports have no negative impact on indices of arterial stiffness 
T. Radtke, A. Schmidt-Trucksäss, N. Brugger, R. Krause, D. Schäfer, H. Saner, M. Wilhelm (Bern, CH) 
 

Introduction: While the association of excessive endurance exercise and adverse cardiac remodeling 
has been established in selected individuals, there are conflicting data on the impact of repetitive 
episodes of intense shear stress on arterial stiffness. We investigated indices of arterial stiffness in 
marathon runners and ultra-endurance athletes. Methods: Runners of a 10 mile race were invited and 
randomly selected into three pre-defined groups according to their former participations in 
competitions: group I (active controls, <= 1 marathon), group II (marathon runners, > 1 marathon), and 
group III (ultra-endurance athletes, 78 and 100 km races, long-distance triathlons). Subjects with 



 
125 

 

cardiovascular risk factors were excluded. Indices of arterial stiffness were measured with a non-
invasive device (VaSera VS-1500N, Fukuda Denshi, Japan) to determine the cardio-ankle vascular 
index (CAVI), brachial-ankle pulse wave velocity (baPWV), and blood pressure (BP). Lifetime training 
hours and number of competitions were evaluated with a questionnaire. Cumulative lifetime 
competitions were expressed as marathon equivalents. Linear regression analysis was performed to 
determine predictors for CAVI and baPWV and adjusted for age, lifetime training hours and cumulative 
marathon equivalents and in the latter variable also for BP. Results: Two-hundred-and-eight male 
athletes applied, 107 were randomly selected and fifty-one subjects (mean age 44.6 ± 1.2 years) in 
which arterial stiffness measurements were performed were included: group I (N=16); group II (N=19) 
and group III (N=16). No differences existed in age, anthropometric characteristics and resting BP 
between the groups. Compared to group I, median (IQR) lifetime training hours and cumulative 
marathon equivalents were significantly higher in groups II and III [1508 (2119) vs. 3804 (2548) vs. 
4890 (5353); P=0.008 and 5.1 (4.4) vs. 15.8 (19.3) vs. 31.4 (30.8); P<0.001, respectively]. In linear 
regression analysis, age was the only independent predictor for CAVI (R^2=0.239, beta=0.455, 
P=0.001). Systolic BP was significantly associated with baPWV (R^2= 0.225, beta=0.403, P=0.004). 
CAVI and baPWV were not different between groups I to III: 6.78±0.6 vs. 6.92±0.7 vs. 6.76±0.8 
(P=0.604) and 11.12±1.1 vs. 11.08±1.1 vs. 10.98±1.2 m/s (P=0.947), respectively. Conclusions: In 
middle-aged normotensive male athletes, marathon running and ultra-endurance sports had no 
negative impact on indices of arterial stiffness. 
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Serum omentin significantly predicts cardiovascular events both in patients 
with the metabolic syndrome and in subjects who do not have the metabolic 
syndrome 
C. Saely, A. Leiherer, A. Muendlein, A. Vonbank, D. Zanolin, K. Geiger, H. Drexel (Feldkirch, AT; 
Triesen, LI; Philadelphia, US) 
 

Background: Some recent small cross-sectional studies have described associations of the novel 
adipocytokine omentin with atherosclerosis. However, no prospective data on the power of omentin to 
predict cardiovascular events are available. 
Methods: We therefore measured serum omentin in a series of 297 patients undergoing coronary 
angiography for the evaluation of established or suspected stable CAD; the metabolic syndrome 
(MetS) was defined according to national cholesterol education programme adult treatment panel III 
criteria; cardiovascular events were recorded over a mean follow-up period of 3.2 years. 
Results: During the follow-up period, 18.4% of our patients suffered cardiovascular events, 
corresponding to an annual event rate of 5.8%. In the total study population, serum omentin 
significantly predicted cardiovascular events both univariately (standardized adjusted HR 1.47 [1.21-
1.78]; p <0.001) and after adjustment for age, gender, BMI, diabetes, hypertension, LDL cholesterol, 
HDL cholesterol and smoking (HR 1.49 [1.21-1.82]; p<0.001). From our patients, 98 had the MetS and 
199 did not have the MetS. In both of these patient subgroups serum omentin strongly predicted 
cardiovascular events both univariately (HRs 1.51 [1.15-2.00]; p=0.003 and 1.41 [1.08-1.84]; p=0.011, 
respectively) and after adjustment for age, gender, BMI, diabetes, hypertension, LDL cholesterol, HDL 
cholesterol and smoking (1.56 [1.09-2.25]; p=0.016 and 1.48 [1.12-1.97]; p=0.006, respectively). 
Conclusion: From this first prospective evaluation of the cardiovascular risk associated with serum 
omentin we conclude that elevated serum omentin is a strong predictor of cardiovascular events both 
among patients with the MetS and among subjects who do not have the MetS. 
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Stress-induced vascular dysfunction: evaluation of sympathetic activity and 
endothelial function in patients with Takotsubo syndrome 
I. Sudano, A.J. Flammer, S. Roas, A. Hirt, P. Kaiser, S. Cantatore, F. Enseleit, M. Romanens, T.F. 
Lüscher, F. Ruschitzka, G. Noll (Zürich, CH) 
 

Background: Transient left ventricular apical ballooning syndrome or Takotsubo cardiomyopathy is an 
acute cardiac syndrome mimicking ST-segment elevation myocardial infarction. This syndrome is 
typically observed in patients experiencing sudden physical or emotional stress. The precise aetiology 
and pathophysiology of this syndrome as well as its prognosis remain unclear. Aim of this study was to 
evaluate sympathetic nervous activity and vascular function and structure, in patients with Takotsubo 
syndrome and matched controls. 
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Methods: 22 patients with Takotsubo-syndrome and 21 controls, matched for age, cardiovascular risk 
factors and medications were included in this prospective observational study. Sympathetic activation 
was assessed via microneurography, flow-mediated vasodilatation of the brachial artery was used as 
a measure of endothelial function at baseline and during stress tests, arterial stiffness was evaluate by 
measurement of pulse wave velocity, carotid atherosclerosis was assessed as intima media thickness 
and total plaque area and quality of life by EQ5 questionnaire.  
Results: Compared to controls, patients with Takotsubo syndrome were characterized by a 
significantly reduced endothelial function (FMD 3.0±1.7% vs. 5.0±1.7%; p<0.005), and an increased 
sympathetic nervous activity (MSA 49.7±27.5 vs. 28.7±15.1 Burst/100HB). Cardiovascular risk factors 
(age, weight, glucose, lipid profile, physical activity) as well pharmacological therapies, pulse wave 
velocity, intima-media-thickness and total plaque area as well as quality of life were similar in both 
groups.  
Conclusion: Our findings highlight the potentially important role of sympathetic activation and 
endothelial dysfunction in patients with the Takotsubo syndrome. 
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Cardiac rehabilitation uptake after PCI and CABG 
B. Spinnler, M. Buchs, S. Kiencke, A. Hoffmann (Basel, CH) 
 

Background: Cardiac rehabilitation programs have proven importance for implementing effective 
secondary prevention in coronary heart disease. Variables influencing the rate of rehabilitation uptake 
after PCI or CABG are largely unknown. 
Methods: A cohort of consecutive patients were interviewed 6-8 weeks after cardiac interventions as 
to the reasons, as well as to demographic and comorbid variables potentially influencing rehabilitation 
uptake. 
Results: Among 309 consecutive patients 160 (52%) were responding to personal or telefonic 
interviews. There were 106 men and 54 women aged 69±11 years (mean±SD). Rehabilitation was 
taken up by 29/78 patients after PCI (37%), and by 79/82 patients after CABG (96%) (p<.001). Missing 
referral or information was the main reason for not participating in rehabilitation (44% of pts after PCI). 
Multivariate regression analysis showed the following significant predicting variables for participation: 
cardiac surgery (OR = 58; 95% CI 12.8-261.5, p<.001), being depressed according to the screening 
questions of Arroll (OR = 0.26; 95% CI 0.08-0.88, p=.031). Lower age and complications during 
hospitalisation were additional significant univariate predictors for participation.  
Multivariate analysis showed the following variables to be predictive for selection of an inpatient (vs. 
outpatient) rehabilitation program: Cardiac surgery (OR = 54; 95%CI 6.4-460.2, p<.001), smoking 
status (OR = 22; 95%CI 2.5-194.0, p<.005), the presence of a comorbid condition (OR = 7; 95%CI 
1.4-35.7, p<.02), single living (OR =0.04; 95%CI 0.005-0.36, p<.004). Female gender was an 
additional univariate predictor for inpatient rehabilitation.  
Patients declaring non-participation were offered to have a free individual counseling to increase 
physical activity during three months. Six patients gave initial consent but only three individuals finally 
took part in this program led by a master student in sports sciences. The most important barriers to 
regular physical activity and active rehabilitation were multiple comorbidities in patients after age 70. 
Conclusions: Rehabilitation uptake in patients after PCI, in contrast to patients after coronary bypass 
surgery, is unsatisfactory mostly due to lack of information or referral. Additional significant predictors 
of participation in cardiac rehabilitation are lack of depressive symptoms, lower age. Predictors for 
selecting inpatient vs. outpatient programs were complications after the index procedure and 
comorbidities. 
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Eccentric endurance exercise significantly improves both fasting and 
postchallenge metabolism in overweight and obese individuals 
P. Rein, C. Saely, A. Vonbank, H. Drexel (Feldkirch, AT; Triesen, LI; Philadelphia, US) 
 

Background: Eccentric endurance exercise (e.g. hiking downwards) is less strenuous than concentric 
exercise (e.g. hiking upwards) but data on its potential to reduce cardiovascular risk are scarce. 
Methods: We allocated 68 overweight and obese sedentary individuals to an exercise intervention 
program, consisting of hiking downwards the same route over two months. For the opposite way, a 
cable car was used where compliance was recorded electronically. The difference in altitude was 540 
meters; the distance was covered three to five times a week. A matched group of 12 individuals 
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served as a control group. Fasting and postprandial metabolic profiles were obtained at baseline and 
after the two months period. 
Results: Compared with baseline, eccentric endurance exercise significantly lowered fasting glucose 
(99±17 vs. 96±13 mg/dl; p=0.036) as well as glucose tolerance following the oral intake of 75g glucose 
(250±49 vs. 228±54 mg*dl-1 h; p<0.001), whereas these parameters remained unchanged in the 
control group (p=0.495 and p=0.182, respectively). Furthermore, eccentric endurance exercise 
significantly improved triglyceride tolerance in a standardized oral fat challenge test (2121±1398 vs. 
1744±1143 mg*dl-1 h; p <0.001), whereas triglyceride tolerance did not change significantly in the 
control group (p=0.695). Body mass index was slightly but significantly lowered in the eccentric 
endurance exercise group (29.6±3.1 vs. 29.2±3.3 kg/m2; p=0.004) but not in the control group 
(p=0.237). 
Conclusion: Eccentric endurance exercise is a promising new exercise modality with favorable effects 
on both fasting and postchallenge metabolism. 
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Effects of weight on blood pressure at rest and during exercise 
A.W. Schoenenberger, R. Schoenenberger, P.M. Suter, P. Erne (Bern, Luzern, Zürich, CH) 
 

Introduction: Body weight (BW) and blood pressure (BP) have a close relationship which has been 
accounted for by hormonal changes. No previous study evaluated the effect of wearing an external 
weight vest on BP to answer the question whether there is a simple mechanism between BW and BP. 
Methods: Seventeen healthy volunteers underwent weight reduction (WR) by caloric restriction. Before 
and after WR, BW, body fat percentage and BP at rest and during exercise were measured. Before 
and after WR, exercise testing was performed twice with random allocation of a weight vest (10 kg) to 
one of the tests. Linear regression was used to detect independent associations between BP and 
weight vest, BW or body fat percentage. 
Results: BW decreased from 89.4 ± 15.4 kg before to 79.1 ± 14.0 kg after WR (P<0.001). WR led to 
significant decreases of BP at rest (from 130.0/85.9 mmHg to 112.5/77.8 mmHg, P<0.001 for systolic 
and diastolic BP) and during exercise. The weight vest significantly increased BP at rest (to 136.1/90.7 
mmHg before and 125.8/84.6 mmHg after WR) and during exercise. Linear regression revealed 
evidence for independent associations of weight vest with BP (P=0.006 for systolic and P=0.008 for 
diastolic BP at rest). 
Conclusion: This study shows that wearing of an external weight vest has immediate effects on BP at 
rest and during exercise independent of BW or body fat. More research is needed to understand the 
physiological mechanisms between weight and BP. 
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Albuminuria significantly predicts cardiovascular events in patients with type 2 
diabetes independently from the baseline coronary artery state 
P. Rein, C. Saely, D. Zanolin, A. Vonbank, H. Drexel (Feldkirch, AT; Triesen, LI; Philadelphia, US) 
 

Background: Albuminuria is an important indicator of cardiovascular risk. We have recently shown that 
it is also associated with angiographically determined coronary artery disease (CAD). Whether 
albuminuria predicts cardiovascular events independently of the baseline coronary artery state in 
patients with type 2 diabetes (T2DM) has not been investigated yet. 
Methods: We measured urinary albumin and creatinine concentrations in 211 consecutive patients 
with T2DM undergoing coronary angiography for the evaluation of suspected or established stable 
CAD. Albuminuria was defined as a urinary albumin to creatinine ratio (ACR) of 30 µg/mg or greater. 
Prospectively, we recorded vascular events over 3.2±1.4 years. 
Results: During follow up, 24.6% of our patients suffered cardiovascular events. The cardiovascular 
event rate was significantly higher in patients with albuminuria (n=85) than in those with 
normoalbuminuria (35.3 vs. 17.5%; p=0.003). Cox regression analysis adjusting for age, gender, BMI, 
smoking, systolic and diastolic blood pressure, LDL cholesterol, HDL cholesterol, eGFR, and use of 
ace inhibitors/angiotensin II antagonists confirmed that albuminuria significantly predicted 
cardiovascular events independently from conventional risk factors (adjusted HR 1.96 [1.11-3.46]; 
p=0.021). Further adjustment for the angiographically determined presence of CAD at baseline did not 
significantly attenuate the predictive power of the ACR (HR 1.84 [1.04-3.27]; p=0.037). Similar results 
were obtained when the ACR was entered into the final regression model as a continuous variable 
(standardized adjusted HR 1.30 [1.02-1.65]; p=0.037). 
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Conclusion: Albuminuria significantly predicts cardiovascular events in patients with T2DM 
independently of established cardiovascular risk factors and of the baseline coronary artery state. 
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Significant impact of gender on the association of HbA1c with angiographically 
diagnosed coronary atherosclerosis 
C. Saely, A. Vonbank, P. Rein, D. Zanolin, H. Drexel (Feldkirch, AT; Triesen, LI; Philadelphia, US) 
 

Background: The association of HbA1c with angiographically determined coronary atherosclerosis is 
unclear. In particular, it has not been investigated so far whether gender modulates the association of 
HbA1c with angiographically diagnosed coronary atherosclerosis. We therefore aimed at clarifying this 
issue. 
Methods: We enrolled a large consecutive series of 1449 patients, 484 women and 965 men, who did 
not have previously known diabetes and who underwent coronary angiography for the evaluation of 
stable coronary artery disease. Significant coronary atherosclerosis was diagnosed in the presence of 
significant coronary stenoses with lumen narrowing >= 50%. 
Results: HbA1c values of <5.7% (normal according to ADA criteria), 5.7-6.4% (at risk of diabetes 
according to ADA criteria), and >= 6.5% (diabetes according to ADA criteria) were found in 36.4%, 
56.2%, and 7.4% of women and in 44.2%, 46.6%, and 9.1% of men, respectively. The prevalence of 
angiographically diagnosed coronary atherosclerosis in these HbA1c categories was 31.2%, 38.2%, 
and 47.2% among women (ptrend=0.041) and 63.2%, 65.3% and 64.8% among men (ptrend=0.589). 
In logistic regression models, HbA1c as a continuous variable was a strong predictor of coronary 
atherosclerosis among women (adjusted OR for a 1% increase in HbA1c 1.61 [95% CI 1.07-2.43]; 
p=0.024) but not among men (OR 0.92 [0.74-1.13]; p = 0.416). The interaction HbA1c by gender was 
significant (p=0.022), indicating that HbA1c was a significantly stronger predictor of coronary 
atherosclerosis among women than among men. 
Conclusion: We conclude that gender has a significant impact on the association of HbA1c with 
angiographically diagnosed coronary atherosclerosis among subjects without previously known 
diabetes. 
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Antenatal and postnatal right isomerism of the atrial appendages in a 20-year 
single institution experience 
R. Weber, C. Balmer, B. Stiasny, A. Oxenius, A. Cavigelli, C.H. Attenhofer Jost, E.R. Valsangiacomo 
Buechel (Zürich, CH) 
 

Background: Right isomerism of the atrial appendages (RAI), particularly if diagnosed prenatally is 
thought to be one of the worst forms of cardiac disease.  
Methods: Single centre retrospective observational study of all cases with pre- or postnatal diagnosis 
of RAI during a 20-year period. All prenatal cases with visceroatrial situs ambiguous, severe 
congenital heart disease and the presence of an inferior vena cava were included. Postnatally RAI 
was confirmed by the presence of asplenia and/or bilateral right sided bronchial tree in chest X-ray or 
magnetic resonance.  
Results: Between 1992 and 2012 RAI was diagnosed in 36 cases. Prenatal diagnosis was achieved in 
18 fetuses. Pregnancy was terminated in 9 (50%), palliative care was chosen in 3 newborns and 6 
patients were treated. In total only 4 of 18 (22%) prenatally diagnosen children were alive at end of 
follow up. 18 had a postnatal diagnosis with 6 choosing palliative care. Four of the remaining 12 died 
after surgery and 8 patients are alive. Of total 18 patients intended to treat 12 had an AVSD 
(unbalanced in 7, + pulmonary atresia (PA) in 4), single right ventricle in 3 and compex anatomies in 3 
cases (+PA in 2). TAPVD to a systemic vein was diagnosed in 7/18 cases. Non confluent pulmonary 
arteries were present in 5/18 patients. The 12 survivors had a median follow up of 4.1(0.02-18) years.  
Fontan (n=13) or biventricular (n=1) repair were planned in 14/18 (77%). 2 patients were considered 
unsuitable for Fontan completion later and receive palliative care. 2 cases underwent successfully 
cavopulmonary connection and are waiting for Fontan completion. 9 underwent complete Fontan 
repair where 2 failed and died. One patient underwent successful biventricular repair. Successful 
univentricular palliation or biventricular repair were achieved in only 8/18(44%) patients. Fetal 
diagnosis or anatomical findings, such as TAPVD, non-confluent pulmonary arteries were not 
predictive for Fontan failure or outcome. (p=NS).  
Conclusion: Our data confirm that RAI patients have a dismal prognosis with successful univentricular 
palliation or biventricular repair being feasible in less than 50% of all cases. Prenatal diagnosis and/or 
anatomical findings seem not to influence outcome. 
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Proposed anatomical criteria of malignancy by CT angiography in patients with 
anomalous coronary arteries with an interarterial course 
G. Ashrafpoor, N. Danchin, J.-F. Paul (Paris, Le Plessis-Robinson, FR) 
 

Introduction: Anomalous origin of coronary arteries from the opposite sinus with a course between the 
aorta and pulmonary artery is a rare congenital anomaly. It can cause myocardial ischemia, infarction 
and sudden cardiac death, especially in young patients during strenuous physical activity. Some high-
risk features of interarterial vessels have been previously described such the presence of a slit-like 
orifice, an acute angle of origin and intramural segments. We sought to determine the relation 
between high-risk clinical features (HRCF) and anatomical criteria as assessed by coronary CT 
angiography (CTA) in patients with an anomalous coronary artery with an interarterial course 
(ACAIAC). 
Methods: We reviewed the studies of 11 patients with an ACAIAC from a database of CTA between 
2003 and 2012. Patients were divided into 2 groups according to the presence of HRCF, which 
included syncope during exercise, myocardial infarction (MI) and inducible ischemia in relation to a 
coronary artery with an abnormal course. The following anatomical criteria were studied: a slit-like 
orifice, an elliptoid shape of the coronary artery (ratio of height to width [H/W] >2), the length of the 
interarterial course (LIAC), an acute angle of origin, the proximal lumen area and the degree of area 
stenosis. Correlations between high-risk clinical features and anatomical criteria were assessed. The 
Mann-Whitney test was used for continuous variables and the Fisher exact test for discrete variables. 
Results: All patients were males. HRCF were present in 4 patients (1 syncope, 2 MIs, 1 inducible 
ischemia on scintigram) and absent in 7 patients with an ACAIAC. There was no significant difference 
in age between the groups (31.3±18.6 for patients with HRCF vs 49.1±21.6, p=0.32). CTA 
characteristics are shown in the Table. Patients with HRCF had a smaller proximal area, a higher 
degree of area stenosis, a lower width of proximal segment, a smaller angle of take-off and a longer 
LIAC. There was a non-significant trend for a higher proportion of slit-like origin among patients with 
HRCF.  
Conclusion: The presence of HRCF is associated with specific anatomical CTA characteristics among 
patients with ACAIAC. Coronary CT angiography may therefore contribute to distinguish patients at 
risk for adverse events. Larger series with long-term follow-up are needed to confirm the value of 
these criteria in this specific patient population. 
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Brain volumetry in infants with congenital heart disease: pre- and post-surgery 
assessments compared to healthy controls 
M. von Rhein, A. Buchmann, C. Hagmann, K. Batinic, S. Bertholdt, W. Knirsch, B. Latal on behalf of 
the Research Group Heart and Brain 
 

Background and aims: MRI studies in neonates with congenital heart disease (CHD) have 
demonstrated delayed brain maturation and mostly focal brain injury. To better define the distribution 
of cerebral injuries and regional brain growth in neonates with CHD, we compared volumetric 
measures from pre- and postoperative MRI of patients to healthy neonates. 
Methods: Cerebral MRIs of 32 term-born CHD patients, scanned before and after heart surgery (mean 
age: 6.8 days and 26.8 days, respectively), were manually segmented to measure volumes of total, 
grey and white matter and of selected brain regions. Results were compared with MRIs of 17 healthy 
term born neonates (mean age: 23.5 days). 
Results: Between pre- and postoperative MRI, patients showed significant brain growth, especially in 
the cortical grey matter (0.25%/day), cerebellum (0.20%/day), and deep gray matter structures (0.10-
0.15%/day, all p< 0.004). Volume increase of the white matter was 0.05-0.06%/day (left/right; 
p=.017/0.003); increase of total brain volume was 0.14%/day (p< .001).       
Compared to healthy controls, the size of all brain structures (except ventricles and right amygdala) 
was significantly reduced postoperatively. Largest differences were found in deep gray matter 
structures (13.8-16.8%, p=0.05-< 0.001), cortical grey (12.1%, p=0.01) and white matter (11.8%, p< 
0.001). Total brain volumes were reduced by 11.3% (p< 0.001).  
Conclusions: In neonates with CHD, significant differences of white and deep grey matter volumes 
were found postoperatively. Brain growth was high, with notable regional differences. Our results 
contribute to the knowledge on the timing of cerebral injury in neonates with CHD. 
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Ultrasound molecular imaging of the effect of apocynin on endothelial 
inflammation in early-stage atherosclerosis 
E. Khanicheh, Y. Qi, A. Xie, M. Mitterhuber, L. Xu, M. Mochizuki, V. Jaquet, K.-H. Krause, Z. Ruggeri, 
G. Kuster, J. Lindner, B. Kaufmann (Basel, CH; Portland, US; Genève, CH; La Jolla, US) 
 

Background: Anti-oxidative drugs continue to be developed for the treatment of atherosclerosis.  
Apocynin is an NADPH-oxidase-inhibitor with reportedly additional anti-inflammatory properties, which 
may make it suitable for treating atherosclerosis at an early stage before macrophage content is high. 
We used contrast enhanced ultrasound (CEU) molecular imaging to assess the effect of apocynin on 
endothelial activation and to investigate whether these effects are associated with reduced oxidative 
stress. 
Methods: Mice deficient for the LDL receptor and the Apobec-1 editing enzyme were studied at 20 wks 
of age when atherosclerosis is limited primarily to fatty streak development. Mice were treated with 
apocynin (4mg/kg/d I.P.) or saline. CEU molecular imaging of the aorta was performed before and 7 
days after starting treatment with microbubbles targeted to vascular cell adhesion molecule 1 (VCAM-
1; MBV), to platelet GP1b alpha (MBPl), and control microbubbles (MBCtr). Aortic expression of 
VCAM-1 was measured using Western Blot. Platelet attachment to the aortic endothelium was 
quantified using en face microscopy of the ascending aorta after in vivo fluorescent labeling. NADPH 
oxidase activity was measured using a lucigenin assay in aortic rings. HPLC was used to assess the 
reactive oxygen species (ROS) content of aortic tissue after exposure to dihydroethidium (DHE).  
Results: Baseline signal for MBV (1.3±0.3) and MBPl (1.5±0.5) was higher than for MBCtr (0.5±0.2, 
p<0.01). Post-treatment signal for MBV (0.9±0.2) and for MBPl (1.3±0.5) was higher than MBCtr 
(0.2±0.1, p<0.05 vs MBPl and p<0.01 vs MBV) in saline treated animals. However, in apocynin-treated 
animals, signal for MBV (0.3±0.1) and for MBPl (0.4±0.1) were decreased and not different from 
MBCtr (0.3±0.2, p=0.6).  Compared to saline-treated controls, apocynin-treated animals had a 50% 
reduction (p<0.05) for both aortic VCAM-1 expression by Western blot and for platelet aortic 
attachment on microscopy.  However, lucigenin assays and assessment of DHE oxidation products 
did not show a difference in NADPH oxidase activity or ROS content between animal groups. 
Conclusions: Short-term treatment with apocynin reduces the endothelial inflammatory phenotype and 
this is measurable in vivo using CEU molecular imaging. However, this effect is not associated with a 
detectable change in oxidative burden. 
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Tricuspid regurgitation or Ebsteinoid dysplasia of the tricuspid valve in 
congenitally corrected transposition: is valvuloplasty necessary at anatomic 
repair? 
P.O. Myers, V. Bautista-Hernandez, C.W. Baird, G.R. Marx, P.J. del Nido (Boston, US) 
 

Objective: Early results for anatomic repair of congenitally corrected transposition of the great arteries 
are excellent. This subset of patients often presents with significant tricuspid regurgitation (TR) and/or 
Ebsteinoid dysplasia of the tricuspid valve. In this study, we sought to review the fate of the tricuspid 
valve after anatomic repair whether tricuspid valvuloplasty is necessary to avoid late TR. 
Methods: From 1992 to 2012, 106 patients (median age at surgery, 1.2 years; range, 0.2 to 43 years) 
with congenitally corrected transposition of the great arteries underwent anatomic repair. 24 patients 
(22.6%) had moderate or severe TR before anatomic repair, 15 of which had Ebsteinoid dysplasia of 
the tricuspid valve. 9 additional patients (8.5%) had Ebsteinoid dysplasia without significant TR, and 
73 patients (68.9%) had neither tricuspid regurgitation nor dysplasia and were used as controls. 9 of 
the patients with TR (37.5%) previously had pulmonary artery banding, while 15 of the controls did 
(20.5%, P = 0.08). 
Results: 6 patients (5.6%, all among the TR group) had tricuspid valvuloplasty at the time of anatomic 
repair, consisting predominantly of anteroseptal commissure closure and suture annuloplasty, 5 with 
Ebsteinoid dysplasia (20.8%) and 1 without Ebsteinoid dysplasia (11.1%, P< 0.001). Early mortality 
was 5.7% (n =6), and there were 3 late deaths during a median follow-up 32 months (range, 7 days to 
7.2 years). 
Among the 24 patients with significant TR before anatomic repair, all 6 patients who had tricuspid 
valvuloplasty had mild or less TR at latest follow-up, while 3/18 (16.7%) patients with preoperative 
significant TR whose tricuspid valve wasn’t addressed at anatomic repair had moderate or severe TR 
(P = 0.4), all with Ebsteinoid TR. Among the 24 patients with Ebsteinoid dysplasia, all 5 patients who 
had valvuloplasty had mild or less TR at latest follow-up, while 3/18 without valvuloplasty (16.7%) had 
moderate or more TR (P = 0.46). Among the 14 patients with Ebsteinoid dysplasia and TR, 5 had 
valvuloplasty and had no significant TR at follow-up, while 2/9 without valvuloplasty had moderate or 
more TR (P = 0.51). 
Conclusions: TR and Ebsteinoid dysplasia of the tricuspid valve are not uncommon in congenitally 
corrected transposition. Tricuspid valve function significantly improved after anatomic repair in all 
groups, and simple repair techniques were sufficient to ensure a good result at mid-term follow-up. 
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Comparative cost-effectiveness analyses of cardiac magnetic resonance 
imaging versus invasive coronary angiography combined with fractional flow 
reserve testing to diagnose ischemia in coronary artery disease 
K. Moschetti, D. Favre, C. Pinget, G. Pilz, S. Petersen, J.-B. Wasserfallen, J. Schwitter (Lausanne, 
CH; München, DE; Londres, GB) 
 

Introduction: According guidelines, patients with coronary artery disease (CAD) should undergo 
revascularization if myocardial ischemia is present. While coronary angiography (CXA) allows the 
morphological assessment of CAD, the fractional flow reserve (FFR) has proved to be a 
complementary invasive test to assess the functional significance of CAD, i.e. to detect ischemia. 
Perfusion Cardiac Magnetic Resonance (CMR) has turned out to be a robust non-invasive technique 
to assess myocardial ischemia. 
The objective is to compare the cost-effectiveness ratio - defined as the costs per patient correctly 
diagnosed - of two algorithms used to diagnose hemodynamically significant CAD in relation to the 
pretest likelihood of CAD: 1) a CMR to assess ischemia before referring positive patients to CXA 
(CMR+CXA), 2) a CXA in all patients combined with a FFR test in patients with angiographically 
positive stenoses (CXA+FFR). 
Methods: The costs, evaluated from the health care system perspective in the Swiss, German and 
United Kingdom (UK) contexts, included public prices of the different tests considered as outpatient 
procedures, complications’ costs and costs induced by diagnosis errors (false negative). The 
effectiveness criterion was the ability to accurately identify a patient with significant CAD. Test 
performances used in the model were based on the published literature. Using a mathematical model, 
we compared the cost-effectiveness ratio for both algorithms for hypothetical patient cohorts with 
different pretest likelihood of CAD. 
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Results: The cost-effectiveness ratio decreased hyperbolically with increasing pretest likelihood of 
CAD for both strategies (Figure). CMR+CXA and CXA+FFR were equally cost-effective at a pretest 
likelihood of CAD of 63% in Switzerland, 67% in Germany and 86% in the UK with costs of CHF 
5,738, Euros 1,472 and £ 2,668 per patient correctly diagnosed (Figure). Below these thresholds, 
CMR+CXA showed lower costs per patient correctly diagnosed than CXA+FFR. 
Implications for the health care system/professionals/patients/society 
These results facilitate decision making for the clinical use of new generations of imaging procedures 
to detect ischemia. They show to what extent the cost-effectiveness to diagnose CAD depends on the 
prevalence of the disease. 
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Swiss adolescents with congenital heart disease: heart defect knowledge, 
follow-up related concerns and the cardiologist’s perception at the time of the 
last pediatric outpatient visit 
C. Thomet, K. Wustmann, K. Khattab, D. Tobler, J.-P. Pfammatter, J. Günthard, M. Schwerzmann 
(Bern, Basel, CH) 
 

Introduction: Most patients with congenital heart disease (CHD) require lifelong medical surveillance. 
A transition process is recommended to prepare adolescents with CHD to become more responsible 
for their own health care. This implies a basic understanding of their heart defect and its health-related 
consequences. So far, no data are available regarding knowledge and perceived health-related 
concerns in adolescents with CHD at the last pediatric follow-up in Switzerland. Previous studies 
indicate that 30-70% of adolescents with CHD are able to describe and name their cardiac defects. 
Methods: Adolescents (14-21 years) with CHD from 2 tertiary care centers and their pediatric 
cardiologists completed a survey about the level of medical knowledge and the burden of follow-up 
related concerns at the time of the last pediatric outpatient visit. Responses were compared between 
patients and providers by an adult CHD-cardiologist and an advanced CHD nurse practitioner. 
Results: Overall 54 adolescents (mean age 17±1.4 y, 54% female) participated at the survey. 
Participants carried a wide spectrum of diagnoses, with the majority (83%) having lesions of moderate 
or great complexity. 20 patients (37%) correctly named their heart defect, and 16 (30%) were able to 
describe it. The correctness of the responses did not differ with respect to age, gender and complexity 
of the diagnosis. At least 18% of adolescents (8/44) felt stressed by the need for regular follow-up 
visits, and 12% (5/43) had concerns regarding the upcoming transfer of care from pediatric to adult 
cardiology. Adolescents, who were more stressed by the regular pediatric cardiology visits also 
described more concerns regarding the transfer (x2=15.58, p<.01). Age, gender and complexity of the 
heart defect had no impact on the perceived burden. The consistency between the pediatric 
cardiologists assessment of the adolescents capacity to name and describe their heart defect in 
comparison to the patients’ responses was 61% (22/36), and 68% (25/37), respectively. 
Conclusions: Swiss adolescents with CHD correctly name and describe their heart lesion to a modest 
degree,  consistent with the results of previous studies. One in five adolescents reported to be 
stressed by the upcoming visits. These results indicate the need and aims for a structured transition 
program: to increase the lesion-specific knowledge and to facilitate the transfer by informing them 
about the new environment at the adult congenital outpatient unit. 
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Usefulness of transesophageal echocardiography before pulmonary vein 
isolation or cardioversion: results in 507 patients 
A. Medeiros Domingo, M. Pfyffer, C. Scharf, R. Candinas, B. Seifert, A. Faeh-Gunz, C.H. Attenhofer 
Jost (Zürich, CH) 
 

Background: Transesophageal echocardiography (TEE) is recommended prior to cardioversion (CV) 
or pulmonary vein isolation (PVI) especially in patients (pt) insufficiently anticoagulated. It is debatable 
if TEE should be performed in all these pt as some cases of thrombus formation has been described. 
Methods: In a series of 507 pt undergoing TEE ruling out thrombus formation in the left atrial 
appendage, all echocardiographic findings were analyzed and correlated to age, gender, presence of 
spontaneous echocontrast (SEC) and the presence of sufficient anticoagulation of at least 14 days. 
Results: Mean age was 64 ± 12 years; there were 357 males (69%). 97 pt had SEC. Thrombus 
formation was found in 16 pt. (3.1%), 11 of these were anticoagulated. Among the 16 pt with a 
thrombus, 7 had coronary artery disease, 3 had severe aortic stenosis, 6 had diminished left 
ventricular ejection fraction and the CHA2DS2 Vasc Score was 3.2 (0-6). In the figure, there are 
examples with a CHA2DS2 Vasc Score of 0 (left; arrow points to thrombus in left atrial appendage; 61 
year old pattient) and 2 (right; arrows point to calcified thrombi in a 66 year old patient). 
Conclusion: In patients undergoing PVI or CV with a high thromboembolic risk, TEE might be 
mandatory as in a small percentage of patients left atrial appendage thrombus formation was 
observed despite anticoagulation. 
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Long-term follow-up and outcome in patients with an extra-anatomic 
ascending-descending bypass for complex aortic coarctation 
S. Schenker, F. Schoenhoff, S. Rückforth, J.-P. Pfammatter, M. Schwerzmann, A. Kadner, T. Carrel, 
K. Wustmann (Bern, CH) 
 

Background: While most patients (pts) with aortic coarctation (CoA) are either anatomically repaired 
by surgery or percutaneous interventions, anatomical more complex CoA pts, particularly in a re-do 
setting, are treated by a surgical creation of an extra-anatomic ascending-descending bypass (EAAD 
bypass). Aim of the study was to assess long-term clinical follow-up data. 
Methods: Retrospective analysis of pts with a EAAD bypass. 
Results: 18 pts (7 females, 32 ± 11 years, 6 females in child-bearing age) were identified. Pts age at 
EAAD bypass operation was 20 ± 8 years. 13 pts had previous interventions for CoA before bypass 
operation (max. 4). 17 pts were diagnosed with hypoplastic or interrupted aortic arch. Bicuspid aortic 
valve is present in 10 pts. 7 pts have other associated congenital heart defects. Clinical follow-up data 
are available 1 - 31 years after EAAD bypass operation. 6 pts were followed-up by an external 
cardiologist (last visit 0.5 - 5 years ago), and 12 pts in our center for congenital heart disease (last 
follow-up 0 - 2 years ago). One patient died 13 years after EAAD bypass operation (fatal bleeding from 
cerebral arterio-venous malformation during third term of pregnancy), 1 patient underwent re-operation 
for pseudoaneurysm at the distal anastomosis 7 years after EAAD bypass operation. No patient 
experienced new neurologic events, myocardial infarction or claudication. 3 out of 11 pts receiving 
antihypertensive treatment (with 1 - 5 agents) found to have persistent blood pressure >= 140/90 
mmHg. 2 patients were found to be hypertensive but left without medication. By echo, left ventricular 
systolic function is normal in all pts., whereas diastolic dysfunction is present in 5 pts. Graft patency 
was assessed by CT (7 pts) or MRI (11 pts) 0.3 - 10 years ago, and no further pseudoaneurysm was 
visualized. One patient had an uneventful pregnancy. 
Conclusion: Extra-anatomic aortic bypass is an attractive surgical option for complex cases of CoA. 
Regular clinical follow-up in a specialized center for congenital heart disease providing adequate 
imaging methods to detect potential sequeliae - such as pseudoaneurysm formation - is 
recommended. Beside effective antihypertensive treatment, special attention should also focus on 
associated cardiac defects, cardiovascular risk factors, lifestyle and discussion about possible 
pregnancy. 
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Impact of the Nyquist limit on mitral regurgitant flow rate as measured by 3-
dimensional proximal isovelocity surface area 
N. Brugger, S. de Marchi, H. Steck, D. Zumstein, C. Seiler (Bern, CH) 
 

Introduction: Using  2-D echocardiography, the proximal isovelocity surface area (PISA) is assumed to 
be a hemisphere. In the context of a changing PISA shape, the calculated flow rate across the leaking 
mitral valve varies with the selected aliasing velocity. In addition, the optimal range of velocities is 
shifted  upward with increasing regurgitant flow rates. Regurgitant flow rate derived from  3-
dimensional (3-D) PISA is, conceptually, independent of the Nyquist limit, because PISA surface is 
directly measured and not just calculated. 
Method: In patients referred for TEE and suffering from chronic mitral regurgitation (MR), several color 
Doppler pyramidal volumes focused on MR-PISA were recorded. To increase the temporal resolution, 
cine loops were acquired in apnea during 6 heart beats, using ECG triggered multiple-beat 3-D 
echocardiography. PISA with clear aliasing boundaries were extracted as slices with QLAB. After 3-D 
reconstruction, using a customized matlab software (figure 1),  PISA was measured in cm2 and the 
regurgitant flow rate (ml/s) was calculated as: Nyquist velocity x PISA. 
Results: Loops were acquired in 5 patients (4 with valve prolapse, 1 with annulus dilation), 26 volumes 
were chosen and, using 4 different Nyquist limits per volume (10.3, 20.5, 30.8 and 41.1cm/s), 104 
PISA shapes were extracted and 3-D-modeled. A wide range of flow rates was calculated: 8 to 150 
ml/s (mean±SD: 63±44ml/s).  
The correlations between the calculated MR flow rates at different Nyquist limits  was excellent  (figure 
2).There was no difference between flow rates calculated with Nyquist limits from 20.5 to 41.1cm/s 
(p=0.167). At a Nyquist velocity of 10.3cm/s, the computed flow rates were significantly lower than 
those obtained with higher velocities (figure 2; difference of the means: -12±2ml/s for 10.3 vs. 20.5, 
p<0.0001; -13±3ml/s for 10.3 vs. 30.8, p<0.0001; -12±2ml/s for 10.3 vs. 41.1cm/s, p<0.0001). 
Conclusion: Mitral regurgitant flow rates as measured by 3-D PISA are stable using Nyquist limits 
between 20.5 and 41.1cm/s; this stability is not influenced by the amount of regurgitant flow rate. At 
lower aliasing velocity, i.e. increasing distance from the orifice, the MR jet confinement by solid 
boundaries and  its disturbance by the ventricular outflow field is known to result in increasingly 
paraboloid PISA. This seems to cause a reduction of the measured 3-D PISA and a fall in the 
calculated flow rate. 
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Increased left atrial volume index in a large referral population 
A. Medeiros Domingo, A. Faeh-Gunz, M. Pfyffer, C.H. Attenhofer Jost (Zürich, CH) 
 

Introduction: Increased left atrial volume index (LAVI) is the result of severe and prolonged pressure 
overload, generally as consequence of an important mitral valve disease. Increased LAVI has been 
associated with atrial arrhythmias, however, there are few data on the impact of LAVI as as a 
prognostic parameter for stroke compared to left ventricular jection fraction (LVEF) and CHA2DS2-
Vasc score . 
Methods: We reviewed all consecutive transthoracic echocardiographic studies from July 2010 to Sep 
2011 and the clinical charts. The following variables were analyzed: all CHA2DS2-VASc score factors 
including history of stroke, LA size, right atrial (RA) size, left ventricular ejection fraction (EF), systolic 
pulmonary pressure (PASP), diastolic function, underlying rhythm and underlying heart disease. 
Definitions were as follows: LA dilatation = LA size >28ml/m2, LA size was classified in 3 categories:  
LAVI = 30-39ml; 40-59 ml and >60ml/m2. Impaired LVEF was defined if <55% (biplane), pulmonary 
hypertension = PASP >35mmHg. Cardiac rhythm was analyzed based on the rhythm observed the 
day of the echocardiographic study. The CHA2DS2-VASc score was calculated as previously 
published.  
Results: We included 2012 consecutive patients, average age 63±16 years, 1147 (57%) were males. 
1040 (52%), had LA enlargement, 435 (22%) had impaired LV EF and 871 (43%) had pulmonary 
hypertension. The CHA2DS2-VASc score was significantly higher in patients with increased LAVI, 
they also exhibit higher prevalence of depressed LEVI, pulmonary hypertension and atrial arrhythmias. 
Underlying heart disease included coronary artery disease (40%), hypertensive heart disease (21%), 
dilated cardiomyopathy (7%), rheumatic heart disease (6%), hypertrophic cardiomyopathy (5%), atrial 
septal defect (5%), amyloidosis (1%) and various other heart conditions (14%). Interestingly and 
despite the risk factors, patients with increased LAVI did not have increased prevalence of strokes. 
Conclusions: As expected, patients with enlarged left atria have a higher incidence of pulmonary 
hypertension, atrial rhythm disturbances, depressed LV-EF and higher CHA2DS2-VASc score. In this 
study, the degree of LA dilatation did not correlate with the CHA2DS2-VASc score and the history of 
previous stroke. This finding needs further study. 
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Right ventricular diastolic dysfunction in patients with pulmonary atresia and 
intact ventricular septum 
G. Ashrafpoor, J. Radojevic, A. Redheuil, L. Iserin, E. Mousseaux (Paris, FR) 
 

Introduction: Pulmonary atresia with intact ventricular septum (PAIVS) and critical pulmonary stenosis 
(PS) is a rare congenital disease. A majority of patients who undergo biventricular repair will have 
restrictive right ventricular (RV) physiology, as defined by the presence of an antegrade flow in the 
pulmonary artery during atrial contraction. Nevertheless, little is known about parameters of diastolic 
dysfunction, and their impact on global cardiac function. We describe the RV filling pattern in patients 
with PAIS/PS and biventricular repair by cardiac magnetic resonance (CMR).  
Methods: Twenty-five patients (8 males, mean age 30.87 ± 10.99 years), and 25 controls matched for 
age and sex (mean age 31±11.06 years) were included. CMR was performed by 1.5T using cine-
SSFP sequences in axial and short axis views to estimate volumes of the right atrium and both 
ventricles as well as the ejection fractions. Through plane 2D phase contrast imaging was performed 
orthogonal to the main pulmonary artery and the inferior vena cava (IVC) and also at the level of the 
tricuspid annulus. A semi-automated custom software was used to extract the tricuspid filling 
parameters and the pulmonary artery (Figure, A) and IVC (Figure, B) flow data.   
Results: Sixteen patients (64%) and none of the controls had an antegrade flow in the pulmonary 
artery during atrial contraction. The retrograde flow towards the IVC during atrial contraction was 
significantly higher in the patient group (Table). Right atrial (RA) volume was higher both in systole 
and diastole among the patients (Figure, C and D). The onset of the RV filling was delayed in patients 
in comparison to the controls. Pulmonary regurgitation (PR) fraction was 53±12% among the patients 
(not measureable in the control group). RV and left ventricular (LV) end-diastolic volume and ejection 
fraction were lower in the patient group.   
Conclusions: More then two thirds of patients with PAIVS/PS have restrictive RV physiology. The most 
striking finding is the existence of an important retrograde flow towards the IVC during atrial 
contraction. This, together with enlarged right atrium and delayed tricuspid filling confirms the 
presence of increased RV filling pressures. Retrograde flow towards the IVC during atrial contraction 
may be used as an indicator of RV restriction. More studies are needed to assess the clinical 
relevance of this parameter. 
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Myocardial non-compaction presenting as ACS syndrome 
F. Rigamonti, S. Bunwaree, S. Reverdin, R. Bonvini, M. Roffi, S. Noble (Genève, CH) 
 

Aim: In patient meeting the criteria for left ventricular non compaction (LVNC), the echocardiography a 
powerful non invasive diagnostic aid in cath-lab, especially in the context of acute hemodynamic 
failure. An advanced hemodynamic support is sometimes needed and the extracorporeal membrane 
oxygenation (ECMO) could stabilize the situation permitting to take advantage of therapeutic 
procedures like angiographic coronarography, as in our case.  
Results: We describe the case of a 40-year-old man admitted with a 24 hour history of palpitations. On 
admission the patient showed a hemodynamic instability, the electrocardiogram (ECG) revealed a 
sinus tachycardia with a left-bundle-block (LBB) and cardiac enzymes were elevated. The subsequent 
urgent coronary angiography for ST segment elevation myocardial infarction (STEMI) permitted a 
successfully aspiration of two occlusive thrombus in the first marginal and his branch. During the 
procedure the patient presented an acute pulmonary edema and the urgent echocardiography showed 
all the criteria for a left ventricular non compaction (LVNC) revealing the probable embolic source in 
the ventricular sinusoids. The scenario was complicated by a ventricular tachycardia (VT) and 
subsequent cardiopulmonary arrest (ACR) needing the set in place of an ECMO.  
Conclusions: No compaction syndrome can rarely present as ACS. Very few cases are mentioned in 
the literature. Echocardiography is a powerful diagnostic tool in cath-lab in a unclear, instable 
situations permitting sometimes rare and unexpected diagnosis as in our case. In selected cases the 
utilization of an ECMO support in ACR scenario in cath-lab can stabilize the situation after the 
therapeutic procedure improving the surviving possibilities. 
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Effectively delivered CRT using wireless endocardial pacing in previous CRT 
non-responder 
F. Regoli, M. Acena, E. Pasotti, T. Moccetti, A. Auricchio (Lugano, CH) 
 

Introduction: CRT non-response remains an important issue. We report the case of a CRT non-
responder who improves after implant of a wireless left ventricular endocardial cardiac stimulator.  
Case Report: Four years ago a patient with symptomatic drug-refractory ischemic-based heart failure 
(HF) disease, NYHA class III, severe left ventricular dysfunction, and ventricular conduction delay with 
130 msec duration QRS complex, underwent implantation of a atrio-biventricular implantable 
cardioverter defibrillator device (CRT-D) and then,  due to worsening HF progression because of 
moderate mitral regurgitation,  Mitra-clip device positioning in September 2009. Due to persistent 
severe symptoms (NYHA class IIII-IV), in May 2011 wireless cardiac stimulation system was placed to 
deliver CRT from the endocardium. This system, that functions in parallel to a pre-existing device 
(ICD) has three components: 1)  the receiver endocardial electrode that ensures stimulation of the 
myocardium by converting ultrasound energy into electrical energy; 2) the transmitter which senses 
right ventricular activity and transmits  a rapid ultrasound beam to the electrode; 3) the battery 
implanted subcutaneously in the abdominal wall (Figure). Six months after implant of the new device 
the patient improved to NYHA class II, had no HF-related hospitalization, and transthoracic 
echocardiogram revealed a clear recovery of lateral wall kinesia with LVEF improvement to 33%.  
After 18 months, the patient continued to be clinically stable and underwent device change.  
Conclusion: The present case shows how wireless endocardial lateral wall stimulation effectively 
delivered CRT in a patient in whom conventional transvenous epicardial stimulation previously failed. 
This novel technology may be a solution to address the problem of CRT non-response. 
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Ventricularisation of the left atrium: A rare cause of left ventricular dysfunction 
in a patient with mitral valve prolapse 
P. Monney, J. De Blois, G. Vincenti, X. Jeanrenaud, N. Sekarski, J. Schwitter (Lausanne, CH; 
Québec, CA) 
 

Case: A 11 yo girl with Marfan syndrome was referred to cardiac MR (CMR) to measure the size of her 
thoracic aorta. She had a typical phenotype with arachnodactyly, abnormally long arms, and was tall 
and slim (156 cm, 28 kg, body mass index 11,5 kg/m2). She complained of no symptoms. Cardiac 
auscultation revealed a prominent mid-systolic click and an end-systolic murmur at the apex. A recent 
echocardiogram showed a moderately dilated left ventricle with normal function and a mitral valve 
prolapse with moderate mitral valve regurgitation. CMR showed a dilatation of the aortic root (38 mm, 
Z-score 8.9) and a severe prolapse of the mitral valve with regurgitation. The ventricular cavity was 
moderately dilated (116 ml/m2) and its contraction was hyperdynamic (stroke volume (SV): 97 ml; 
LVEF 72%, with the LV volumes measured by modified Simpson method from the apex to the mitral 
annulus). In this patient however, the mitral prolapse was characterized by a severe backward 
movement of the valve toward the left atrium (LA) in systole and the dyskinetic movement of the atrio-
ventricular plane caused a ventricularisation of a part of the LA in systole (Figure). This resulted in a 
significant reduction of LVEF: more than ¼ of the apparent SV was displaced backwards into the 
ventricularized LA volume, reducing the effective LVEF to 51% (effective SV 69ml). Moreover, by flow 
measurement, the SV across the ascending aorta was 30 ml (cardiac index 2.0 l/min/m2) allowing the 
calculation of a regurgitant fraction across the mitral valve of 56%, which was diagnostic for a severe 
mitral valve insufficiency. 
Conclusion: This case illustrates the phenomenon of a ventricularisation of the LA where the severe 
prolapse gives the illusion of a higher attachement of the mitral leaflets within the atrial wall. Besides 
the severe mitral regurgitation, this paradoxical backwards movement of the valve causes an 
intraventricular unloading during systole reducing the apparent LVEF of 72% to an effective LVEF of 
only 51%. In addition, forward flow fraction is only 22% after accounting for the regurgitant volume, as 
well.  This combined involvement of the mitral valve could explain the discrepancy between a low 
output state and an apparently hyperdynamic LV contraction.  Due to its ability to precisely measure 
flows and volumes, CMR is particularly suited to detect this phenomenon and to quantify its impact on 
the LV pump function. 
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Discharging home an eight years old child on intra-corporeal left ventricular 
assist device as a bridge to decision 
A. Cavigelli-Brunner, M. Schweiger, H. Dave, O. Romanchenko, C. Balmer, B. Stiasny, M.I. Hug, O. 
Kretschmar, M. Hübler (Zürich, CH) 
 

Introduction: Long-term mechanical circulatory support with ventricular assist device (VAD) has 
become a routine treatment option for heart failure in adults. The patients are discharged home on 
device to improve their quality of life. Pediatric VADs were mainly used as an inpatient treatment so far 
because of the relatively complexity and size of the equipments. Newer devices now offer the 
perspective of an ambulatory treatment also in children. 
Case report: We report the case of an eight years old girl (body surface area 0.97m2) suffering from 
inotropic dependent rapid onset biventricular heart failure due to chemotherapy-induced acute toxic 
cardiomyopathy after treatment of a bone sarcoma. The child was provided with an intra-corporeal left-
VAD (HVAD Heartware) as a bridge to candidacy. Apart from prolonged medical supportive right 
ventricular recovery postoperative course was uneventful. Ventilation time was 7 days, ICU stay 28 
days. The girl was discharged home after three and a half months hospitalization on oral medications 
with diuretics, ACE-inhibitor and beta-blocker and a triple anticoagulation (phenprocoumon, 
acetylsalicylic-acid, dipyridamole). Prior to discharge an extensive training of the child, parents, family 
doctor, the whole school class including teaching staff and emergency services was provided. In a 
multipart concept institutional guidelines were created for emergency situations and provided for 
everyone. Training was offered at our institution including lectures (function of the systems, different 
alarms) followed by hands-on training with a simulation tool. A workshop for the emergency service 
was organized. Finally training was also done at the home village of the girl and in her school. 
Follow up after two months at home with daily school attendance and regular ambulatory visits was 
uneventful. 
Discussion: Third generation implantable VADs like the Heartware HVAD are applicable as intra-
corporeal devices in children with a body surface area >= 0.6m2. Discharge from hospital to habitual 
surrounding with improvement in the quality of life of the whole family is possible, if extensive training 
of the child, parents and the neighbourhoods including emergency services and school staff is 
ensured. 
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Congestive heart failure related to antifungal therapy with itraconazole - 
illustrative case report 
R. Vollenbroich, D. Weilenmann (St. Gallen, CH) 
 

Introduction: Only a few cases of congestive heart failure (CHF) suggesting the association with the 
use of itraconazole, a synthetic antifungal agent, have been reported to the United States FDA 
Adverse Event Reporting System. To the best of our knowledge, this is the first case report describing 
this adverse effect in Europe. 
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Case report: In June 2006, a 60 year-old man was admitted to the Kantonsspital St. Gallen for the 
treatment of an acute myocardial infarction. Early percutaneous coronary intervention revealed a 
severe three vessel coronary artery disease with a significantly decreased left ventricular ejection 
fraction of 30%, and resulted in a good angiographic result. The patient underwent primary 
prophylactic ICD implantation thereafter. During regular six-month checkups, his condition proved to 
be stable under antiplatelet, beta blocker, ACE inhibitor, and diuretic therapy. Statin therapy was 
refused by the patient.  
In September 2012, he was diagnosed with dermatomycosis of his right lower leg and was 
administered oral itraconazole (200mg daily) for 1.5 months. During this period, the patient’s dyspnea 
worsened, his diuretic intake increased, and he stopped itraconazole therapy on his own. In early 
December 2012, transthoracic echocardiography revealed an increase in systolic pulmonary artery 
pressure from 35 to 65 mmHg. In addition, brain natriuretic peptide and serum creatinine increased 
(BNP: 304 to 579 ng/l, SCR: 99 to 128 µmol/l), as did OptiVol® measurements. In January 2013, 1.5 
months after stopping the antifungal treatment, all these parameters significantly improved again.  
Discussion: Although labeling of itraconazole has been changed to alert health care professionals to 
adverse cardiovascular events, the possible coherence is still controversially discussed. However, in 
our case the patient’s stable cardiac situation for many years as well as the unchanged medical 
therapy prior to the intake of itraconazole, closely suggest an underlying relationship. This suspicion is 
supported by the fact that there has been a close temporal relation of antifungal treatment and 
essential parameters of CHF. 
Conclusion: Despite its undeniable efficiency in antifungal treatment, adverse effects of itraconazole to 
the cardiovascular system might be more common than currently suspected. More research is needed 
to fully understand the effects of triazoles in particular to patients who are at risk of cardiac 
decompensation. 
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Single and twin-pregnancy in severe mitral stenosis due to degenerated 
bioprothesis: management and outcome 
S. Aschkenasy, R. Zimmermann, C.H. Attenhofer Jost, P. Biaggi, A. Rake, M. Greutmann (Zürich, CH) 
 

Background: Women with severe mitral stenosis (MS) have a high risk of cardiovascular complications 
during pregnancy. We report the management of a patient (pt) with severe MS during 2 subsequent 
pregnancies. 
Case report: The pt had a complete atrioventricular septal defect repaired at age 3 years (y). At age 
25 y, she developed severe left atrioventricular valve regurgitation after endocarditis and had mitral 
valve replacement (BioCor porcine 29 prosthesis). 
At 30 y, the pt was asymptomatic, sinus rhythm, no medication. Echocardiography revealed 
moderately degenerated mitral BioCor 29 prosthesis. The mean diastolic gradient (MDG) across the 
prosthesis was 10 mmHg, heart rate (HR) 80bpm. There was mild-moderate mitral valve regurgitation. 
Three months later, the pt had a miscarriage early in her first pregnancy. All MDGs and sPAP are 
shown in Figure 2 (right). 
At age 31 years she became pregnant again. During this pregnancy, the pt remained asymptomatic  
and delivered a healthy boy (birth weight 3160g), vaginal delivery . Four months later the pt had NYHA 
I-II but MDG had increased to 18mmHg.The pt was advised against further pregnancy without prior 
mitral valve replacement.  
Nonetheless, the 32 year old pt presented 3 months later at 12 weeks of gestation, with a dizygotic 
twin pregnancy. She was in NYHA III. Echocardiography revealed a MDG gradient of 26mmHg, 
severe prosthetic mitral regurgitation and sPAP 65mmHg. The pt was started on high-dose metoprolol, 
furosemide and low molecular weight heparin until gestational week 13, followed by phenprocoumon. 
Mitral valve replacement during pregnancy was refuted due to high risk of fetal mortality. The patient 
subsequently had a stable clinical course (NYHA II).  
At the 23rd  gestational week one of the twins showed severe dilation of the lateral brain ventricles 
and an intrathalamic  hemorrhage due to Warfarin. The mother asked for selective termination of 
pregnancy. Four weeks later after preparing the fetal lungs with corticosteroids a fetocide was 
performed ( intracardiac KCl).  At gestational week 30, anticoagulation was switched back to LMWH 
and in gestational week  37 , the pt had a C-section and delivered a healthy boy (birth weight 2270g).  
One year later, the pt had elective mechanical mitral valve replacement  recovering well. 
Conclusion: High risk pregnancies, such as in severe MS, mandate interdisciplinary care. With close 
maternal and fetal follow-up successful pregnancies are possible. 
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Vanishing aortic mass as the result of self-repairing body 
G. Siniscalchi, P. Tozzi, F. Gronchi, C. Marcucci, R. Pretre (Lausanne, CH) 
 

A 47-year-old woman attended the emergency room for intrascapular pain radiating to the jaw and left 
leg acute ischemia. Risk factors for cardiovascular diseases were 15 pack/year smoking and obesity. 
There was no past medical or family history of cardiac or vascular events. She took no medication on 
regular base, occasionally she had paracetamol. 
Except for the left leg ischemia, the physical examination was normal. BP 140/80mmHg. EKG showed 
ST elevation in aVF, V3 and V4 followed by short phase of bradycardia  (25 b/min), spontaneously 
recovered. Her blood tests were normal : CPK 192 U/L, CK-MB 19 U/L and Troponin I 0.03 ng/L. 
Suspecting aortic dissection, CT scan with contrast medium was performed and revealed huge mass 
in ascending Aorta close to right  coronary ostium and another mass occluding the origin of left iliac 
artery. The right coronary artery appeared to be occluded. The aorta was free from atherosclerotic 
lesions. Trans-thoracic echocardiography revealed, beside the mass , right ventricle dysfunction. We 
concluded this mass, probably a thrombus attached to intima lesion or to fibroelastoma, was occluding 
the right coronary artery and it was at high risk of embolisation, therefore we decided to immediately 
remove it using open approach.  Anticoagulation treatment alone and/or thrombus aspiration would 
have not provided protection from cerebral embolism. Before skin incision, we performed 
transesophageal echocardiogram to assess any progression of the lesion (aortic dissection, aortic 
valve competence, right ventricle function). Surprisingly, ascending aorta and the ostium of right 
coronary artery were free from lesions.No lesion of the aortic wall was detected and right ventricle 
recovered from dysfunction. We cancelled the operation and woken up the patient. By chance, she 
suffered no cerebral embolism and peripheral ischemia spontaneously recovered.  12 hours after, we 
repeated the CTscan that was normal .Screening for thrombophilic diseases was unsuccessful. 
Patient was discharged 3 day after with an empirical treatment of aspirin 100mg/day.  
Conclusions: thrombi of ascending aorta can appear for undetectable reason and spontaneously 
disappear without causing neither cerebral nor peripheral lesions. The physiologic fibrinolytic process 
is sometimes, more efficient than conventional treatments. We should consider this self-repairing 
process before placing the surgical indication. 
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Sling pulmonary artery 
R. Pfister, J. Orrit, R. Prêtre (Lausanne, CH) 
 

Introduction: Aim is to present a rare case of  cardiovascular anomaly. 
Method: A boy of 16 months, born at term without perinatal problems, was hospitalized for a croup. 
Previously, a biphasic stridor was early observed during effort. Voice was normal. Feeding was 
excellent, except the presence of a little stridor and some regurgitations that gone away after few 
monthes. Growth was usual. He had had repetitive croup, bronchiolitis, with one of them followed by 
right lower lung pneumonia requiring hospitalization. After recovery, persistent stridor motivated a 
bronchoscopy.  The right mainstem bronchus was reduced by 50% by a pulsatile extrinsic 
compression. Remainder of the bronchial tree was normal. A CT showed a left pulmonary artery 
arising from the right pulmonary artery, continuing toward the left between carina and oesophagus. A 
calcified ligamentum arteriosum was closing this vasular ring, increasing the  bronchial compression.   
Results: Echocardiography confirmed the pulmonary artery sling and excluded intracardiac anomalies. 
Without correction, right mainstem stenosis can progress and swallowing troubles can appear. 
Medical management alone is associated with a 90% mortality. Therefore, at 21 months, left 
pulmonary artery was divided and reimplanted in the main pulmonary artery to approximate the normal 
anatomic origin. This usually correspond to the ligamentum arteriosum. Operation was done through 
median sternotomy, heart beating, with cardiopulmonary bypass. Right mainstem bronchus was not 
touched. 
Conclusion: Pulmonary artery sling is a rare congenital anomaly. It is often associated with other 
cardiac anomalies or congenital tracheal stenosis. Treatment of choice is surgical reimplantation. 
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A new continuous thoracic murmur after lung transplantation 
C. Bergamin, J.-D. Aubert, S.D. Qanadli, N. Aebischer (Lausanne, CH) 
 

Case: a 32year-old man was referred to our outpatient cardiologic clinic for investigation of a new 
continuous murmur heard on the cardiac field. This young man had lung transplantation 18 months 
ago for cystic fibrosis with bilateral bronchiectasis, severe chronic obstructive syndrome and recurrent 
bronchitis. He was also known to have pancreatic insufficiency. His pre-operative cardiovascular 
status and echocardiography were unremarkable. Surgery and evolution were normal as the follow up 
chest X-ray.  
At the time of the cardiologic consultation, the patient was asymptomatic. His blood pressure was 
120/82mmHg and his heart rate regular at 85 bpm. A continuous 3/6 systolodiastolic murmur was 
heard best in the Erb area, but could also be heard in the lower left anterior chest(audio recording of 
the auscultation available). Peripheral pulses were all present and normal.  Pulmonary auscultation 
was clear. The thoracic scars were neither red nor warm. A Doppler echocardiography (2DE) showed 
normal biventricular systolic function, no evidence of valvulopathy or intracardiac cardiac shunt and 
the pulmonary systolic pressure was normal. Careful scanning of the apical 4 chamber view with 
colour Doppler revealed an abnormal continuous flow, confirmed by pulsed wave Doppler (See figure 
1), adjacent to the anterior chest wall, strongly suggesting an arterio-venous fistula. A CT-Angiogram 
demonstrated a rich arteriolar network (AN) at the 4th left sterno-costal  area, connecting the left 
internal thoracic artery (LITA) to a left upper segmentary pulmonary vein (LUSPV), creating a systemic 
arterio-pulmonary venous fistula (See figure 2). In this rare presentation, both vessels transport 
oxygenated blood, one being truly arterial and coming from a high pressure systemic system, the 
other one being venous coming from the pulmonary circulation and explaining the continuous murmur. 
This case reports a systemic arterio-pulmonary venous fistula as an unusual late complication of lung 
transplantation and underscore the need for an integrated clinical approach with multimodality 
imaging. 
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Sub-endomyocardial perfusion in the thickened myocardium of early stage, 
non-thrombotic endomyocardial fibrosis 
B.W. De Boeck, M. Zuber, M. Hoffmann, P. Erne (Luzern, CH) 
 

Non-eosinophilic endomyocardial fibrosis (NE-EMF) is a progressive restrictive cardiomyopathy of 
unknown origin. Characteristic is a fibrous thickening of the endocardium and apical obliteration, the 
histological composition of which is paramount for in vivo differential diagnosis but has little been 
explored.  
We report on tissue and perfusion characteristics by transthoracic echocardiography (TTE) and 
cardiac magnetic resonance imaging (CMR) in 2 consecutive cases.  
Case 1: A 27-year old asymptomatic Swiss male, referred because of an abnormal ECG, registered 
after a head trauma playing competitive football. Blood tests including eosinophil count were 
unremarkable.  
Case 2: A 19-year old Nigerian male with occasional presyncopal spells, precordial T-wave inversion 
and intermittent 2^nd degree AV-block (Wenckebach-type). He was otherwise asymptomatic. 
Inflammatory markers and eosinophil count were in the normal range.  
Both cases fulfilled the TTE criteria for NE-EMF, including hyperreflective endocardial plaques (figure 
1A) and blunting of the LV apex by local thickening (figure A/B). Diastolic dysfunction with atrial 
dilatation was present in case 1 only. Histology was performed in case 2. First-pass perfusion imaging 
and quantification (figure C/D) depicted slightly enhanced perfusion over most of the thickened region 
at the LV apex, except for a thin endocardial rim. This rim remained poorly-enhanced up to 3 minutes 
after Gadolinium, at which time point it overlaid a V-shaped layer of early enhancing subendocardium 
(figure E). Both the endocardial rim and subendocardial early enhancing region were identified as 
fibrosis in the inversion recovery sequences 12 Minutes after Gadolinium (figure F). 
Our in vivo data in early stage NE-EMF suggest a thin densely fibrotic layer on top of a less dense 
and/or better perfused fibrotic tissue, which may also be edematous. This corresponds to ex-vivo 
histologic data extending beyond the superficial avascular fibrotic endocardium, which suggest a 
somewhat edematous and less densely structured fibrosis of the sub-endocardium, and extensive 
vascularization connecting to the distal coronary bed in the deeper subendocardium. The patterns 
seen in NE-EMF are fundamentally different from common other causes of apparent apical thickening 
and obliteration, such as thrombus, amyloidosis, apical hypertrophy and non-compaction. Remarkably, 
part of the thickened region behaved as normal myocardium in all CMR-sequences. 
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Surgery in IgG4 related aortitis? - A case report and review of literature 
S Colombier, L. Niclauss, F. Gronchi, R. Prêtre (Lausanne, CH) 
 

Introduction: Immunoglobulin G4-related disease (IgG4 RD) is a newly recognized fibro-inflammatory 
disease, initially observed in autoimmune pancreatitis, which can affect the cardiovascular system. 
The first case of IgG4-related aortitis has been published in 2008. 
Case report: A 61-year-old woman with history of systemic arterial hypertension and a suspicion of 
systemic autoimmune disease (chronic asthenia, eye and oral dryness and a beginning alopecia) 
suffered from persistent dry cough, increasing dyspnea during the last five months. A CT scan 
revealed an ascending aortic aneurysm with suspicion of an intramural hematoma. Echocardiography 
confirmed a large ascending aorta (outer/inner diameter 54/45 mm) and the ascending aorta was 
replaced by a vascular Dacron graft. Intra-operative status showed an aorta with irregular surface and 
multiples pericardial adhesions. The incised aorta had a thickened whitish wall, including multiple and 
friable layers, with some widespread calcifications at the level of the sino-tubular junction. 
Histopathological and microbiological probes revealed IgG4-related aortitis associated to tuberculosis 
primo-infection. Corticosteroid therapy and anti-tuberculosis treatment were introduced post-
operatively, with good clinical evolution. 
Discussion: IgG4 antibody accounts normally for less than 5% of the total human IgG. Physiologic 
IgG4 production is controlled by type 2 helper T cells. Several systemic infectious or inflammatory 
conditions may go ahead with increased IgG4 levels. Infectious triggers may be responsible for IgG4 
activation leading to an inflammation of organs. IgG4-related aortitis accounts for up to 9% of all 
thoracic non infectious aortitis. As one potential differential diagnosis of aortic aneurysm and/or 
thickened aortic wall mimicking an intramural hematoma, IgG4-related aortitis is a new entity and 
optimal treatment strategy should be determined. In the present case the inner aortic diameter alone 
probably do not justify aortic replacement and therefore alternative medical anti-inflammatory and 
immunosuppressive treatment strategies should be discussed before surgery, in case of suspected 
IgG4-related aortitis. Successful medical treatment in IgG4-related aortitis with a normal ascending 
aortic diameter has been reported, but a decrease of thickness and eventually weakening of an 
aneurysm wall, due to corticoid medication, may expose the patient to increased risk of aortic rupture. 
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Primary cardiac unclassified sarcoma of the right atrium 
A. Stauber, A. Vecchiati, A.K. Georgi, R. Manka, J.R. Ghadri, P.A. Kaufmann, H. Alkadhi, R. Corti, B. 
Bode-Lesniewska, F.C. Tanner (Bern, Zürich, CH) 
 

Introduction: Primary cardiac sarcomas are rare and highly aggressive malignancies with non-specific 
symptoms often leading to delayed diagnosis. 
Methods: Here we describe the case of a 31 year old Tibetan man which illustrates the difficulties 
arising with regard to clinical judgement and diagnostic modalities in such a situation. 
Results: The patient initially presented at a peripheral hospital with chest pain affected by position, 
respiration, and caughing; the ECG displayed a diffusely altered repolarization. An acute pericarditis 
was diagnosed and treated symptomatically. One month later, the patient was readmitted to another 
hospital because of worsening symptoms with fever, weight loss, and mild hemoptysis. Chest X-ray 
showed bilateral pulmonary opacities and computed tomography revealed pulmonary nodules, a 
mediastinal lymphadenopathy, an undefined mass in the right atrium, and pleural and pericardial 
effusion. The best working hypothesis seemed tuberculosis or, alternatively, brucellosis with cardiac 
involvement. The patient was then referred to a third hospital for confirmation of the diagnosis. 
Echocardiography showed a mass attached to the roof of the right atrium near the tricuspid annulus 
with floating parts prolapsing in the right ventricle during diastole and a large circular pericardial 
effusion. This suggested an endocarditis, possibly by tuberculosis or brucellosis, or, alternatively, a 
malignant tumor. Cardiac magnetic resonance revealed that the mass was highly perfused which 
supported the latter diagnosis. Thus, cardiac catheterization was performed and demonstrated that the 
tumor was strongly perfused from right and left coronary arteries. Endomyocardial biopsy permitted to 
diagnose a cardiac sarcoma. Consistently, bronchoalveolar lavage remained negative for 
mycobacteria, while blood cultures and serology ruled out brucellosis. The tumor was surgically 
removed with palliative indication and a lung biopsy performed. The final diagnosis was highly 
malignant, spindle-cell, unclassified sarcoma with pulmonary metastases. Postoperative adjuvant 
therapy with paclitaxel and doxorubicin were unsuccessful. One year after the first access to the 
hospital, the patient died in pulmonary edema.  
Conclusion: While the initial clinical work-up strongly suggested a systemic infection with cardiac 
involvement resulting in delayed diagnosis and treatment, multimodality cardiac imaging allowed to 
accurately diagnose a metastasizing primary cardiac tumor. 
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Surgical treatment of native and prosthetic valve endocarditis, outcomes and 
survival 
G. Franciosi, T. Torre, R. Trunfio, V. Cianci, V.D. Bruno, S. Demertzis, F. Siclari (Lugano, CH) 
 

Background: Treatment of acute infective endocarditis remains a therapeutic challenge, burdened by a 
significant morbidity and mortality. We assessed the immediate and midterm results of patients treated 
surgically      at our Institution . 
Methods: We retrospectively reviewed 64 patients  who underwent surgery for  infective endocarditis 
(IE) over a 12 years period. There were 41 males, with a mean age of 63,1±15,8 years (24-83). Out of 
the total patients, 46 had a native valve infection , and 18 a prosthetic infection (PVE).  93.7% of 
patients had positive blood cultures. All of them  had echographic evidence of a lesion. 28,1% of 
patients underwent surgery within one week of starting antibiotic treatment. 24 patients (37,5%) 
suffered one or more  preoperative  embolic events. More to the point 15 patients over 64 (23,4%) 
suffered cerebral embolism. For this subgroup of patients time interval from embolism to surgery was 
10 days. Quality of life was assessed by SF36 questionnaire. 
Results: Early mortality accounted for 7 patients, 10,9%. Three with native valve endocarditis (4.6%), 
and four with PVE (6,3%). Six of these patients underwent surgery been still septic in spite of antibiotic 
treatment. The most common procedure on  prosthetic aortic endocarditis  was a root replacement in 
11/14 patients (78,6%). Pace maker implantation was necessary in 6 patients. Postoperative stroke 
occurred in three patients(4.6%). In the subgroup of patients who suffered preoperative cerebral 
embolism, only one showed progression of brain damage. Postoperative hospital stay was 13,8±9,4 
days.  Recurrence of PVE  occurred  in three  patients , all drug abusers, at  an interval of less than 
one year. Late mortality  amounts to 6 patients. The cause of death was non cardiac. At a mean follow 
up of 66,5±45,3 months , with one patient lost, survival shows 78,1 % patients are alive.  
Conclusions: Early mortality for surgical treatment of infective endocarditis is high, though in line with 
the recently published literature. Patients who presented with cerebral embolism and were operated 
early did not suffer progression of brain damage. At a mean follow up of five years seventy eight per 
cent of patients are alive, with no recurrence of infection, with the exception of three patients drug 
abusers. 
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Prognostic value of preoperative B-type natriuretic peptide  in aortic valve 
replacement, mitral valve repair and mitral valve replacement 
H. Löblein, O. Dzemali, K. Graves, A. Häussler, M. Gruszczynski, D. Odavic, M. Genoni (Zürich, CH) 
 

Background: B-type natriuretic peptide is a neurohormone (BNP) secreted in response to volume 
expansion and pressure overload. Few reports discuss preoperative BNP (preop-BNP) measurement 
value in patients undergoing aortic valve replacement (AVR), mitral valve repair (MV-repair), mitral 
valve replacement (MV-replacement). 
Methods: The data of all patients of whom preop-BNP was obtained (306) and underwent elective 
isolated AVR (205), MV repair (78) and MV replacement (23) between 1/2007-05/2012 was analysed. 
We investigated how preoperative BNP level was related to five postoperative end points: heart lung 
machine time (HLM time), postoperative day 1 troponin value, blood transfusion,  intubation time,  
amount of norepinephrine used, creatinine value, and ejection fraction (EF). 
Result: The average preop-BNP in patients undergoing AKE was 438 pg/ml, MV repair was 313 pg/ml 
and MV replacement was 393pg/ml . BNP level was related to age in patients undergoing AV 
replacement (p=0.000) and MV repair (p=0.000) but not MV replacement. Preop-BNP level was 
significantly related to the preoperative EF in the AVR (p=0.000) but not in MV surgical subgroup. 
Furthermore, preop-BNP was related to preoperative creatinine value in MV repair (p=0.025) but not in 
MV replacement and AVR subgroups. In all subgroups there was no relation between BNP and HLM 
time, intubation time, postoperative creatinine value and the number of packed red blood cell 
transfused.  Preop-BNP correlated with the amount of norepinephrine used and postoperative day one 
troponin value in AKE subgroup (p=0.001, p=0.000). In patients undergoing mitral valve replacement  
BNP level correlated significantly with worsening in EF early postoperatively ( p= 0.012). 
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Conclusion: Preop-BNP can be used as a predictor of EF worsening shortly after mitral valve 
replacement. 
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Modified Sano conduit using a ringed conduit dunked into the right ventricle at 
Stage 1 palliation: early experience 
P.O. Myers, C.W. Baird, S.M. Emani, F.A. Pigula, P.J. del Nido (Boston, US) 
 

Background: The Sano modification to the Stage 1 Norwood procedure has improved outcomes in 
palliation of hypoplastic left heart syndrome, at the cost of frequent reinterventions on the conduit and 
pulmonary arteries (PAs). We report our initial experience with a modified Sano technique using a 
ringed graft dunked into the right ventricle through a limited ventriculotomy. 
Methods: All patients who underwent Stage I / Norwood / Sano procedure using a modified dunked 
technique between January 2009 to September 2012 at our institution were reviewed. The primary 
outcome measures included mortality, reintervention on the Sano conduit and pulmonary arteries, and 
ventricular function. 
Results: Twenty-nine patients were included during the study period. No patients required intervention 
on the Sano conduit, pulmonary arteries or aortic arch prior to discharge after Stage I procedure. 
During a mean interstage of 227 days, estimated survival was 97% at 30-days, 94% at discharge and 
88% at latest follow-up. One patient underwent heart transplantation. No interstage intervention was 
required on the proximal or distal Sano conduit. One and three patients required intervention on the 
mid-portion of the conduit and PAs, respectively. At the time of bidirectional Glenn anastomosis, 
freedom from conduit and PA intervention was estimated at 92.3%±7.4% and 90.1±8.7%, respectively 
and 16/19 (84%) patients had mild or less global right ventricular dysfunction. 
Conclusions: The modified ringed and dunked Sano conduit technique provides acceptable results, 
with a low incidence of interstage reinterventions in patients undergoing Stage I palliation. 
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Novel pacing sheath for percutaneous rapid pacing during transapical 
transcatheter aortic valve implantation 
C. Huber, H. Brinks, S. Florian, B. Langhammer, D. Reineke, A. Weber, M. Czerny, A. Kadner, L. 
Englberger, P. Wenaweser, S. Windecker, B. Meier, T. Carrel (Bern, CH) 
 

Objective: Rapid pacing is beneficial for the implantation of self-expanding transcatheter valves and 
necessary for the implantation of balloon expandable devices. Epicardial and transvenous lead 
placement are established pacing equipements. In this experiment we studied a novel device that 
combines for the first time pacing properties with an intro sheath design enabling myocardial pacing in 
a percutaneous setting. 
Methods: The device is a 24F pacing sheath that integrates electrodes to stimulate the myocardium at 
the transapical access site. It was successfully tested in 6 pigs (60.7±0.9Kg) comparing three different 
sets of electrode sizes (2mm, 4mm, 6mm) by measuring stimulation and sensing thresholds and 
hemodynamic impact at 5 set pacing rates ranging from 120 to 200 stimulations per minute. 
Results: All pacing sheaths were correctly placed and all three electrodes sizes successfully paced the 
myocardium. Maximum blood pressure drop was noted at 200 beats per minutes with a significantly 
decreased from 94.7±16.2mmHg over 55.7±15.3mmHg to 58.1±14.6mmHg over 34.6±12.8mmHg 
(p<0.05). There was a significant difference (p<0.01) of the pacing thresholds for the 2mm 
(2.68±0.16mV ), the 4mm (4.24±0.41mV) and the 6mm (5.42±0.35mV) electrode sizes. 
Conclusions: This novel pacing sheath combines easy access and pacing for transapical TAVI and 
allows for efficient and reliable per procedural rapid pacing as well as backup pacing without need of 
additional tools and manipulations. As additional advantage this device is fully compatible with a 
percutaneous transapical access. 
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Surgical management of coronary arteries with anomalous aortic origin 
C. Mueller, F. Schoenhoff, D. Hutter, M. Schwerzmann, T. Carrel, A. Kadner (Bern, CH) 
 

Background: Coronary arteries with anomalous aortic origin (CAAAO) are very rare and are often 
associated with an intramural course, predisposing for cardiac ischemia, malignant arrhythmias, and 
sudden cardiac death. Patients sometimes present with unspecific symptoms making correct and 
timely diagnosis challenging. 
Patients and methods: From 2008 to 2012, 7 patients presenting with CAAAO were operated. Mean 
age was 40,1 years (range 11-65 years). Six patients presented with chest pain and ECG changes 
leading up to diagnosis, 2 patients experienced syncope. Six out of 7 patients had unspecific prodromi 
months or even years before onset of angina pectoris. Anomalous origin of the LCA from the right 
coronary sinus was present in 3, of the LCA from the non-coronary sinus in 1, of the RCA from the left 
coronary sinus in 3 patients, respectively. Mean follow-up is 30 months.  
Results: Direct re-implantation was performed in 4, unroofing of the intramural part in 2, re-
implantation using a venous interposition graft in 1 patient. All patients had an uneventful 
postoperative course.  No further reinterventions were necessary and they are asymptomatic. An 
11y/o girl with an anomalous intramural left coronary artery suffered a severe myocardial infarction 
before operation necessitating ECMO therapy with subsequent VAD support due to the development 
of chronic ischemic cardiomyopathy. This patient underwent transplantation after 5 months on 
mechanical support.  
Conclusion: Anatomical correction by either re-implantation or unroofing with creation of a neoostium 
provides excellent results and is our preferred strategy in CAAAO patients. The placement of a venous 
bypass graft should be reserved for unfavorable anatomical situations. Particularly in young patients, 
unspecific repetitive complains of chest pain and prodromi justify thorough work-up in order of timely 
confirmative diagnosis and treatment. 
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Sternal bone marrow collected during coronary artery bypass graft surgery as 
starting material for cell therapy 
T. Torre, D. Sürder, L. Turchetto, M. Radrizzani, V. Cianci, R. Trunfio, F. Siclari (Lugano, CH) 
 

Introduction: Cell transplantation for myocardial regeneration has shown beneficial effects on cardiac 
function. A number of cell therapy clinical studies are currently ongoing, in which autologous Bone 
Marrow (BM) collected from iliac crest is used as starting material.  
The aim of this study was to compare sternal BM with iliac crest BM as stem cell sources. 
Method: Bone Marrow (BM) samples were collected from the sternum of patients undergoing coronary 
artery bypass graft (CABG) surgery (n=36) or from iliac crest of patients enrolled in cell therapy 
protocols (n=31).  
White Blood Cell (WBC)/Red Blood Cell (RBC)/Platelet (PLT) concentrations and 
Lymphocytes/Monocytes/Granulocytes percentages were determined by differential cell counting 
through automated haematology cell analyser; CD34 cell frequency and cell viability were determined 
by flow cytometry. 
Mononuclear cells (MNC) were isolated by density gradient centrifugation, then tested in vitro for 
functional hemopoietic and mesenchymal precursors by Colony Forming Cells (CFC) and Colony 
Forming Unit-Fibroblast (CFU-F) assays, respectively. The invasive capacity was evaluated by 
fluorimetric invasion assay (Invasion Index: mean relative fluorescence of cells invading through 
Matrigel/control inserts x 100). 
Results: In respect to iliac crest BM, sternal BM samples showed higher WBC concentration (WBC/ml: 
1.76E6±6.67E6 vs 1.36E6±4.82E6, p<0.01, T-test), % lymphocytes (28±8 vs 22±5, p<0.01) and 
CD34+ stem cell frequency (% CD34: 0.68±0.25 vs 0.37±0.26, p<0.01); whereas % monocytes was 
slightly lower (9±2 vs 11±2, p<0.01). No differences were detected in terms of RBC concentration, % 
granulocytes and WBC viability. 
MNC isolated from sternal BM contained more CD34+ stem cells than those from iliac crest BM (% 
CD34: 2.54±1.10 vs 1.32±0.61, p<0.01).  
MNC from both sources contained functional hemopoietic and mesenchymal cell precursors (CFC 
/1E6 cells: 5891±2249 vs 4429±1888, p>0.05; CFU-F/1E6 cells: 13±11 vs 14±11, p<0.05) as well as 
cells with invasive capacity (Invasion Index: 52±12 vs 57±13).  
Conclusion: Sternal BM collected during CABG surgery has even higher stem cell content than iliac 
crest BM and may well be used as starting material for cell therapy. These results support the concept 
of an immediate and more liberal clinical use of sternal BM-derived cells by means of intramyocardial 
inoculation during the same cardiac operation. Alternatively this could be done with a hybrid approach 
by intracoronary infusion. 
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Respect or resect: functional assessment of two different mitral valve repair 
techniques in Carpentier type II posterior leaflet prolapse 
M. Grapow, B. Winkler, M. Bergner, P. Matt, F. Rüter, D. Kunz, O. Reuthebuch, F. Eckstein (Basel, 
CH) 
 

Introduction: Carpentier type II prolapse of the posterior leaflet is the most common pathology of mitral 
valve disease in western countries. Partial resection (PR) of the diseased scallop with readaptation of 
the borderline combined with ring-annuloplasty is the gold standard in mitral valve reconstruction as 
described by Carpentier. Ring annuloplasty combined with leaflet overcorrection using neochords 
without resection (NC) is a new approach recently introduced by Perrier. Aim of our study was to 
assess functional mitral valve parameters by comparing both approaches. 
Patients and methods: From 11/2011 to 01/2013 40 patients were operated using the classical 
Carpentier (n=20) and the modified Perrier technique (n=20) for Carpentier type II regurgitation but 
with isolated posterior leaflet prolapse. Combined surgery like CABG, AVR, TVR, cryoablation for 
atrial fibrillation and closure of a PFO was performed in 10 patients (25%). 11 patients (22.5%) were 
female, in 16 patients (35%) an anterolateral minimally invasive videoendoscopic approach was 
carried out. Transthoracic echocardiographical assessment was conducted for mitral valve 
morphology, mobility and hemodynamic parameters at the day of discharge. Data were collected 
retrospectively. 
Results: Mean annuloplasty ring size was around one size larger in the PR-group compared to the 
NC-group (33.4±2.3 vs.31.3±3.3, n.s.). No differences for leaflet mobility of the posterior leaflet were 
observed. Mean pressure gradients in NC were lower by trend without reaching statistical significance 
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(3.4± 1.2 vs. 4.5±2.0, n.s.). Although all patients were in the range between no, trace or mild 
regurgitation, a significantly decreased regurgitation was noted in NC  (p<0.005).  
Conclusion: By analyzing functional echocardiographic parameters of the mitral valve between two 
different repair strategies our study demonstrated non-inferiority of NC compared to PR. Although 
there was only at maximum a mild regurgitation post-repair in the whole cohort noted, the NC group 
showed significantly less residual regurgitation. 
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Annuloplasty at atrioventricular canal repair improves late left atrioventricular 
valve function 
P.O. Myers, P.J. del Nido, G.R. Marx, S.M. Emani, F.A. Pigula, J.E. Mayer, Jr, F. Fynn-Thompson, 
C.W. Baird (Boston, US) 
 

Background: Annuloplasty at common atrioventricular canal (CAVC) repair has been used to improve 
left atrioventricular valve (LAVV) function. This report reviews our experience in annuloplasty at CAVC 
repair. 
Methods: The demographic, procedural and outcome data were obtained for all children who 
underwent biventricular repair for complete CAVC from 2001 to 2011. 
Results: 219 patients were included. This was a heterogeneous group of complex diseases, with 22 
with heterotaxy, 37 tetralogy of Fallot or double outlet right ventricle, and 56 unbalanced CAVC. The 
cleft was closed completely in 192 patients (88%). 65 patients had annuloplasty (39 commissural, 32 
posterior). There were 5 early deaths (2.3%). At discharge, 4 patients (1.9%) had more than mild 
regurgitation and no patients had significant inflow gradients. During a follow-up of 2.7±2.1 years, 
there were 6 late deaths (2.8%) and 16 patients (7.3%) required LAVV reoperation. Two of 65 patients 
(3.1%) with annuloplasty required reoperation, compared to 14 of 148 without annuloplasty (9.5%, 
p=0.16). In propensity-matched analysis, annuloplasty was significantly protective of >= moderate 
LAVV regurgitation (OR 0.19, p = 0.008) and non-significantly of reoperation (OR 0.28, p=0.099). The 
propensity score matching was supported by similar findings in 1:1 case-control matched analysis. 
Conclusions: LAVV function after CAVC repair continues to decline over time. Annuloplasty stabilizes 
LAVV function significantly and tends to reduce reoperations. 
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Long-term results after proximal thoracic aortic redo surgery 
M. Czerny, I. Barchichat, K. Meszaros, G. Sodeck, A. Weber, D. Reineke, L. Englberger, F. 
Schoenhoff, A. Kadner, H. Jenni, J. Schmidli, T. Carrel (Bern, CH; Wien, AT) 
 

Objective. To evaluate early and mid-term results in patients undergoing proximal thoracic aortic redo 
surgery. 
Methods. We analyzed 60 patients (median age 60 years, median logistic EuroSCORE 40) who 
underwent proximal thoracic aortic redo surgery between January 2005 and April 2012. Outcome and 
risk factors were analyzed.  
Results.  In hospital mortality was 13%, perioperative neurologic injury was 7%. Fifty percent of 
patients underwent redo surgery in an urgent or emergency setting. In 65%, partial or total arch 
replacement with or without conventional or frozen elephant trunk extension was performed. The 
preoperative logistic EuroSCORE I confirmed to be a reliable predictor of adverse outcome- (ROC 
0.786, 95%CI 0.64-0.93) as did the new EuroSCORE II model: ROC 0.882 95%CI 0.78-0.98. 
Extensive individual logistic EuroSCORE I levels more than 67 showed an OR of 7.01, 95%CI 1.43-
34.27. A EuroSCORE II larger than 28 showed an OR of 4.44 (95%CI 1.4-14.06). Multivariate logistic 
regression analysis identified a critical preoperative state (OR 7.96, 95%CI 1.51-38.79) but not 
advanced age (OR 2.46, 95%CI 0.48-12.66) as the strongest independent predictor of in-hospital 
mortality. Median follow-up was 23 months (1-52 months). One year and five year actuarial survival 
rates were 83% and 69% respectively. Freedom from reoperation during follow-up was 100%. 
Conclusions. Despite a substantial early attrition rate in patients presenting with a critical preoperative 
state, proximal thoracic aortic redo surgery provides excellent early and mid-term results. Higher 
EuroSCORE I and II levels and a critical preoperative state but not advanced age are independent 
predictors of in-hospital mortality. As a consequence, age alone should no longer be regarded as a 
contraindication for surgical treatment in this particular group of patients. 
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Targeting landing zone 0 by total arch rerouting and TEVAR- results of a 
transcontinental registry 
M. Czerny, E. Weigang, G. Sodeck, J. Schmidli, C. Antona, G. Gelpi, T. Friess, J. Klocker, W. Szeto, 
P. Moeller, A. Pochettino, J. Bavaria, T. Carrel (Bern, CH; Mainz, DE; Wien, AT; Milan, IT; Innsbruck, 
AT; Philadelphia, US) 
 

Objective: Landing zone 0, defined as a proximal landing zone in the ascending aorta, remains the last 
frontier to be taken. Mid-term results of total arch rerouting and TEVAR (thoracic endovascular aortic 
repair) extending into landing zone 0 remain to be determined. 
Methods: From 2003 to 2011, 66 patients (mean age 70 years, 68% male) presenting with pathologies 
affecting the aortic arch (atherosclerotic aneurysms n = 48, penetrating ulcers n = 6, type B 
dissections n = 6, type B after type A n = 5, anastomotic aneurysm n = 1) were treated in 5 
participating centers. Of these, merely 12% would have been deemed suitable for any kind of 
conventional surgical repair due to multisegmental aortic disease or due to comorbidities. 
Results: In-hospital mortality was 9%. Retrograde type A dissection was observed in 3%. Assisted  
type I and III endoleak rate was 0%. Stroke was seen in 5%. Permanent paraplegia was observed in 
3%. Median follow-up is 25 months (8-41months). There was one late type Ib endoleak followed by 
watchful waiting. Five year survival was 72%. Five year aortic-related survival was 96%. No aortic-
related reintervention in the segments treated had to be performed. 
Conclusions: Mid-term results of total arch rerouting and TEVAR extending into landing zone 0 are 
excellent regarding aortic-related survival and freedom from aortic-related reintervention. Retrograde 
type A dissection, potentially being related to compliance mismatch between the ascending aorta and 
the stent-graft, warrants further attention. Extended application of this strategy augments therapeutic 
options in a group of patients being not suitable candidates for conventional therapy. 
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30 Days registry results of a newly approved 2nd generation transapical aortic 
bioprosthesis for transcatheter treatment of patients with severe aortic 
stenosis 
C. Huber, J. Kempfert, H. Treede, D. Holzhey, S. Hoffmann, E. Girdauskas, H. Schröfel, M. 
Thielmann, S. Lotfi, A. Holzamer, N. Doll, K. Matschke, T. Wahlers, A. Diegeler, C. Savini, N. 
Schnelle, H. Reichenspurner, T. Carrel, F. Mohr, T. Walther on behalf of the SAVI Register 
 

Background: Acurate TA is a 2nd generation self-expanding transapical aortic valve (TA-TAVI) 
prosthesis receiving CE Mark approval in September 2011. To date over 300 commercial implants 
have been performed. The Nitinol device is composed of perivalvular leak preventing skirt and a 
surgical quality porcine tissue valve. Following commercial approval of the device, a post-market 
registry was performed to include the first 250 patients implanted with this 2nd generation TA-TAVI 
system between November 2011 and November 2012. 
Methods: The first 200 registry patients were treated for severe aortic stenosis at 16 sites in Germany, 
Switzerland and Italy. Included patients were all considered high-risk by the local dedicated heart team 
due to advanced age and multiple co-morbidities. Mean age was 81.3 ± 6.1 years with a mean STS 
Score of 7.6 ± 5.6% and mean Logistic EuroSCORE of 21.9 ± 12.7%. This all-comers population 
presented with a mean aortic gradient of 43.5 ± 17.6 mmHg and a mean AVA of 0.7 ± 0.2 cm2. The 
majority of patients (91.0%) presented in NYHA Class III/IV (n=182) and 48.0% were female (n=96). 
Enrolment in the registry was completed end of November 2012 and the 30 days results are now 
available for the first 200 patients. 
Results: The procedure success rate is 99.0% (n=198) with one valve-in-valve procedure and one 
conversion to conventional surgery performed in two failed procedures. The implantations were 
performed using small, medium and large bioprostheses covering an annular range of 21mm to 
27mm. Post-implant ECHO reveals three patients with +2 paravalvular leak. At 30 days, the reported 
mortality is 6.0% (n=12) with four (4) strokes and two (2) myocardial infarctions reported. The mean 
gradient is 12.3 ± 5.4mmHg and the EOA is 1.4 ± 0.3 cm2.  The new pacemaker implantation rate is 
7.0% (n=14) and 86.3% of returning patients exhibited in NYHA Class I/II.  
Conclusion: These real world results using this 2nd generation Acurate TA-TAVI device confirm device 
and procedural safety and efficacy.  The authors will present the full 30 days results from these first 
200 registry patients for the first time at SGK Lugano 2013. 
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Tensile strength of polytetrafluoroethylene figure of eight sutures at the 
papillary muscle 
O. Wüthrich, S. Guggisberg, A. Maechler, S. Vandenberghe, A. Weber, T. Carrel (Bern, CH) 
 

Objectives: Surgical treatment of mitral leaflet prolapse shows excellent outcomes with the use of 
expanded polytetrafluoroethylene (ePTFE) neochordae. In the original technique, ePTFE sutures were 
attached to a papillary muscle (PM) in a mattress fashion. Major variations have included the use of a 
single pledget, the use of pericardial or ePTFE pledgets instead of Teflon pledgets, and the non-use of 
pledgets. Previous reports measured the maximal tensile strength suffered by a single natural chorda 
tendinea in a physiological setting (1.7 Newtons (N)). While suture-holding strength in prosthetic mitral 
valve (MV) replacement has been studied, there is no data evaluating tensile strength of figure of eight 
sutures in MV repair. Here we used a porcine model to compare 3 different anchoring techniques of 
ePTFE sutures at the PM. 
Methods: 30 fresh porcine hearts were studied to determine holding strength of individual figure of 
eight sutures without pledgets, placed at two selected positions on the PM. One set of ten figure of 
eight sutures (A) were placed at the tip of the PM in a narrow-angle, ten sutures (B) were placed at the 
tip of the PM in a wide-angle and ten figure of eight sutures (C) were placed at the base of the PM 
(Figure). The long free ends of each ePTFE 5-0 suture were attached to a force transducer (25N). 
Consistently increasing tension was applied to the suture until dehiscence. 
Results: Average tensile strength was greatest for group C (15.3N +/- 3.4N) and lowest for group A 
(12.9N +/- 6.0), p=0.278. Tensile strength varied greatly in group A, with pull-out forces ranging 
between 6.7N and 23.7N. There were no significant differences between group A and group B 
(p=0.362). Figure of eight sutures in a wide angle (group B) showed excellent results and stable 
conditions (15.0N +/- 3.7). 
Conclusions: A figure of eight ePTFE suture placed in a wide angle at the tip of the PM without 
pledgets probably fulfils the physiological needs and technical requirements for excellent long-term 
clinical results. While sutures placed at the base provide greatest resistance to rupture under tension, 
sutures in this position hinder PM function, resulting in excessive strain in the chordae. Further 
analysis in a dynamic model simulating long term beating heart cycles are necessary to define the 
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optimal suturing technique of ePTFE at the PM. In the future, these results may be useful as a 
baseline for future endovascular chordal replacement. 
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The use of external support for saphenous vein grafts in coronary artery 
surgery: intermediate term CT angiographic outcomes 
O. Reuthebuch, D. Inderbitzin, F. Eckstein (Basel, CH) 
 

Purpose:  In over 80 % of coronary artery bypass surgery (CABG) procedures, the saphenous vein is 
utilized, in spite of the fact that long term patency rates are substantially less than arterial grafts.  To 
address this problem, an external knitted Nitinol vein graft support ,fitting over the vein like a sleeve, 
has been developed to improve long term patency. Clinical data is limited.  The object of this 
retrospective post-hoc study is to report intermediate term graft patency rates in patients having 
external mesh support as part of CABG. 
Methods:  From 24 June 2010 through 28 June 2011, 22 consecutive patients average age 73 years 
(16% female)had isolated CABG (N=18) or with aortic valve replacement (N=4).  There were 2 peri-
operative deaths (9%) and one late death unrelated to the device.  The 19 surviving patients returned 
within one month of the one year procedural anniversary for CT angiographic assessment of all grafts. 
17 left internal thoracic arterial anastomoses (LIMA), 4 right (RIMA) and 1 radial arterial graft as well 
as 8 unsupported and 32 supported SVG anastomoses were constructed.   
Results:  Deployment of the mesh was successful in all cases. Transit Time Flow Measurement 
documented intra-operative patency in all.  There was an average of 2.8 grafts per patient. All arterial 
anastomoses were patent and all 8 unsupported anastomoses were patent. Of 32 supported vein 
anastomoses, 5 were closed (16%), one to the left system, the proximal portion of a jump graft (4%) 
and 4 single grafts to the right system (33%).  Patients with both open and closed grafts were all 
asymptomatic. 
Conclusions:  The eSVS mesh® is easily deployed, without intra-operative failure when used.  While 
overall graft patency was 84%, the placement of the externally supported grafts may be site 
dependent.  Long term studies of outcomes are warranted. 
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Endoscopic atrial fibrillation treatment: the Zurich experience 
S.P. Salzberg, W.J. van Boven, J. de Groote, N. Krasniqi, L.M. Haegeli, R. Corti, J. Grünenfelder, V. 
Falk (Zürich, CH; Amsterdam, NL) 
 

Background: Surgical treatment for patients with atrial fibrillation (AF) is very effective in regard to 
rhythm control and stroke prevention, but remains unpopular due to its invasiveness. With the 
development of truly endoscopic AF treatments (ganglionated plexi (GP) ablation, pulmonary vein 
isolation (PVI) and left atrial appendage (LAA) removal), the threshold for surgical referral is 
decreasing slowly. Herein we report our experience and results with this new approach. 
Methods: The Program began in 2008, patients with either: failed catheter ablation, not suitable for 
such, or a contraindication to anticoagulation, underwent endoscopic AF treatment. This consisted of: 
GP ablation, PVI and LAA removal. Access was obtained through 3 ports bilaterally (left sided only for 
stand alone LAA closure). Epicardial GP’s were localized and subsequently ablated with 
radiofrequency (RF), PVI was performed with bipolar RF with entry and exit block confirmation, and 
finally LAA removal by stapler excision. LAA closure was confirmed by Transeophageal 
echocardiography (TEE), rhythm follow-up was done by ECGs and Holter. 
Results: Ten patients (Median CHA2DS2-VASC=3 (1-6), HAS-BLED=2 (1-6)) were treated (6 
paroxysmal AF, 3 persistent AF, and 1 permanent AF underwent stand alone LAA removal). Patients 
with persistent AF received an additional left atrial roofline. One patient underwent median sternotomy 
because of uncontrolled bleeding during endoscopic surgery. No other adverse events occurred. No 
thrombo-embolic complications or mortality occurred. Median follow-up was 13 Months (3-53), after 
which 8 of 9 Patients (89%) were in Sinus Rhythm. One patient with persistent AF underwent repeat 
catheter ablation for atrial flutter. Despite LAA removal and lower thromboembolic risk profiles 
(CHA2DS2-VASC and HAS-BLED) 60% of patients were still being anticoagulated. 
Conclusions: Endoscopic AF treatments in patients after failed catheter ablation or not candidates for 
such is safe and effective (89% Freedom from AF at 1 year). Despite successful LAA stapler removal 
in all (100%) patients many patients still remain anticoagulated. Further long-term follow-up is 
necessary 
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Cognitive brain function after coronary bypass grafting with minimized 
extracorporeal circulation 
D. Reineke, K. Meszaros, T. König, G. Sodeck, M. Czerny, E. Roost, A. Weber, L. Englberger, T. 
Carrel (Bern, CH) 
 

Einleitung: To objectively evaluate the impact of minimized extracorporeal circulation (MECC) on 
perioperative cognitive brain function in coronary artery bypass grafting (CABG). 
Methode: Cognitive brain function was assessed in 31 patients with a mean age 65 (SD 10) 
undergoing CABG with MECC through P300 auditory evoked potentials (peak latencies in 
milliseconds [ms]) before the intervention, 7 days after and 3 month later. A number connection test, 
serving as control, was performed simultaneously.  
Ergebnis: Seven days following coronary bypass grafting cognitive P300 evoked potentials were 
comparable to preoperative baseline values (vertex [Cz] 376 (SD 11) ms vs. 378 (18) ms, p=0.39; 
frontal [Fz] 377 (11) vs. 379 (21) ms, p=0.53). Cognitive brain function improved at 3 months 
compared to baseline values (vertex [Cz] 376 (11) ms vs. 371 (14 ms) p=0.09; frontal [Fz] 377 (11) ms 
vs. 371 (15) ms, p=0.04. Between the first postoperative measurement and 3 months later a further 
significant improvement was observed (vertex [Cz] 378 (18) ms vs. 371 (14) ms, p=0.03; frontal [Fz] 
379 (21) vs. 371 (15) ms, p=0.02). Similar patterns could be obtained via the number connection test. 
Results could be confirmed in repeated measures analysis of variance for Cz (p = 0.05) and frontal 
(Fz) results (p = 0.04). 
Schlussfolgerung: CABG with MECC does not impair perioperative cognitive brain function. 
Interestingly, there is a significant improvement in cognitive brain function 3 month later compared to 
perioperative levels. 
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LeCompte Maneuver for airway compression management in late-presenting 
absent pulmonary valve syndrome 
A. Martinez-Esteve Melnikova, T. Sologashvili, M. Beghetti, C. Tissot, R. Corbelli, Y. Aggoun, A. 
Kalangos, P.O. Myers (Genève, CH) 
 

Introduction: Patients with absent pulmonary valve syndrome (APV) often present early with airway 
compression, from diffuse aneurysmal dilatation of the pulmonary artery branches. Repair usually 
includes pulmonary artery reduction plasty to relieve proximal obstruction of the mainstem bronchi. 
The LeCompte maneuver has been proposed to address this issue, although there is limited data 
available. This study reviews our recent experience in managing APV syndrome in later presenting 
children, and surgical techniques used for managing airway compression. 
Methods: This study is a retrospective chart review of all patients who underwent repair of tetralogy of 
Fallow and APV from 2000 to 2012 at our institution. Patients with clinical evidence of airway 
compression undergo systematic pre- and post-operative bronchoscopy. The primary endpoints were 
post-operative bronchoscopic and clinical evidence of persistent airway compression, and need for 
reinterventions or reoperations on the pulmonary arteries. 
Results: 19 patients were included during the study period. The mean age at repair was 4.1±3.0 years 
(range, 10 months – 11 years). 6 patients had associated anomalies: 3 with discontinuous left 
pulmonary artery from major aorto-pulmonary collaterals (MAPCA), 1 with a MAPCA to the LPA, 1 with 
a right aortic arch, totally anomalous pulmonary venous return and infradiaphragmatic MAPCA to the 
right lung, and 1 patient with 22q11 microdeletion. There were no perioperative deaths. 8 patients with 
respiratory symptoms had preoperative bronchoscopy, which showed airway compression in 7 
patients and managed by pulmonary artery reduction plasty in 4 patients, and LeCompte maneuver in 
3 patients. In the first group, 2 patients had no postoperative airway compression, 1 patient had 
improved compression, and 1 patient had unchanged compression. In patients managed with a 
LeCompte maneuver, 2 patients had no or trivial airway compression and 1 had improved 
compression (P = 1.0). There were 6 late reinterventions or reoperations on the RV-PA conduit (2/4 in 
the PA plasty group, 1/3 in the LeCompte group, P = 1.0). 
Conclusions: In patients with APV and airway compression, either pulmonary artery reduction plasty or 
the LeCompte maneuver can relieve proximal airway compression, without a significantly different risk 
of pulmonary artery reintervention between techniques. 
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New insights regarding incidence, presentation and treatment options of aorto-
esophageal fistulation after thoracic endovascular aortic repair- the European 
registry of endovascular aortic repair complications 
M. Czerny, H. Eggebrecht, G. Sodeck, E. Weigang, J. Schmidli, T. Carrel on behalf of the EuREC 
investigators 
 

Background: To review incidence, clinical presentation, definite management and one- year outcome 
in patients with aorto-esophageal fistulation (AEF) following thoracic endovascular aortic repair 
(TEVAR).  
Methods: International multi-center registry (European Registry of Endovascular Aortic Repair 
Complications- EuREC) between 2001 and 2011 with a total caseload of 2387 TEVAR procedures (17 
centers). 36 patients with a median age of 69 years (IQR 56-75), 25% females and 9 patients (19%) 
following previous aortic surgery were identified.  
Results: The incidence of AEF in the entire cohort after TEVAR in the study period was 1.5%. The 
primary underlying aortic pathology for TEVAR was atherosclerotic aneurysm formation in 53% of 
patients and median time to development of AEF was 90 days (IQR 30-150). Leading clinical 
symptoms were fever of unknown origin in 29 (81%), hematemesis in 19 (53%) and shock in 8 (22%) 
patients. Diagnosis could be confirmed via CT in 92% of cases with the leading sign of a new 
mediastinal mass in 28 (78%) patients. 56% of patients were deemed unsuitable for open AEF- repair; 
the highest one-year survival rate (46%) could be achieved via an aggressive treatment including 
radical esophagectomy and aortic replacement in 6 of 13 patients (p = 0.02); mortality after isolated 
esophagectomy was 57% (n = 7). A conservative or esophageal stenting only approach (n = 16) 
resulted in a 100% and 83% one-year mortality (RRI 1.73 95%CI 1.03-2.92). The survival advantage 
of an aggressive treatment modality could be confirmed in bootstrap- analysis (95%CI 1.11-3.33). 
Conclusions: Development of AEF is a rare but lethal complication after TEVAR. Patients developing 
AEF have a high incidence of emergency TEVAR. Many of them do show a huge hematoma in the 
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posterior mediastinum at the time of diagnosis, potentially forming the basis of the problem. The only 
durable and successful approach to cure the disease is radical esophagectomy and extensive aortic 
reconstruction. These findings may serve as a decision making tool for physicians treating these 
complex patients. 
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Results of an extracorporeal life support transport team 
C. Starck, R. Albrecht, D. Bettex, M. Wilhelm, T. Dreizler, V. Falk (Zürich, CH) 
 

Background: Seriously sick patients with ARDS or in cardiogenic shock have a poor prognosis at 
primary care hospitals, due to the lack of extracorporeal membrane oxygenation (ECMO) as a 
therapeutic option. Outcome of such patients can be improved by ECMO therapy. We established an 
extracorporeal life support (ECLS) transport team. 
Methods: An ECMO transport team implanted an ECMO at the site of the primary care center with 
subsequent transport of the patient to the tertiary care center. Between September 2009 and January 
2013, eight patients with ARDS and one patient in cardiogenic shock were treated by our ECMO 
transport team. Mean age was 43.3±12.2 years. All implantations were done percutaneously. 7 
patients received an ECMO in veno-venous configuration, one patient in veno-arterial and one patient 
in veno-venoarterial configuration. 
Results: No complications occurred during the implant procedure and the subsequent transport. 7 
patients were transported by ambulance, 2 by helicopter. Mean transport distance was 41.3 km (12-
115km). Mean duration of ECMO therapy post transport was 8.4±7.1 days. Five patients (55.6%) were 
successfully weaned from ECMO-therapy. 
Conclusion: With a specialized ECLS transport team, ECMO-implantation can be achieved 
successfully in a peripheral hospital, and patients can be transported safely to a tertiary care center. 
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Early education and counselling of patients with acute coronary syndrome A 
pilot study for a randomized controlled trial (RCT) 
L. Weibel, P. Massarotto, H. Hediger, R. Mahrer (Basel, Winterthur, CH) 
 

Background: At time of discharge, patients with acute coronary syndrome (ACS) often have a 
knowledge deficit regarding their disease, further treatment and necessary behavioural changes. It is 
well known that self-efficacy as a prerequisite for behavioural changes can be influenced by patient 
education. Decreasing length of stay in hospital however shortens the time for patient education. This 
study investigated whether an individualized education program starting within the first 24 hours in the 
cardiac care unit enhanced self-efficacy, attendance in a rehabilitation program and was feasible and 
satisfying for patients. 
Methods and design: In a randomized controlled pilot trial, 40 patients with ACS were enrolled. The 
intervention group (IG) received two individualized sessions throughout their hospitalization by a nurse 
in addition to standard care (CG). Self-efficacy (Cardiac Self-Efficacy Scale) was assessed at baseline 
and prior to discharge. Attendance in and completion of a rehabilitation program 6 weeks after 
discharge were evaluated. Anxiety and depression (HADS-D) were assessed as possible influencing 
factors. The participants in the IG were interviewed, whether they were satisfied with early education.  
Results: When controlling for anxiety and depression, the IG significantly showed better self-efficacy 
scores on the ability to control the symptoms (p=.034), but no better self-efficacy scores on “maintain 
function”. When controlling additionally for age, no significant differences could be detected. The 
attendance and completion of a rehabilitation program was higher in the IG than in the CG (47.3% vs. 
21.1 %). The participants in the IG reported high satisfaction with early education.  
Conclusion: An effect on the confidence to control one’s symptoms, the higher attendance in 
rehabilitation programs and the positive feedback for the intervention could be shown. However, in the 
power analysis a sample size of 128 was calculated to detect possible significant results on overall 
self-efficacy when controlling for confounding variables. Therefore a full powered study will be 
pursued. 
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Disease management with transitional care for heart failure patients 
K. Vogt, V. Schindler (Barmelweid, Bern, CH) 
 

Background: Heart failure (HF) is an increasingly common disease in the western world due to the 
ageing population and improved treatment options for acute cardiac events. HF has a chronic course 
associated with a poor prognosis. Ensuringe comprehensive disease management is important to 
control costs while improving the quality of life of the patient and the quality of their treatment. 
Optimum medical care together with specific training and counselling, play a central role in the HF 
disease management models. 
Method: Support projects, such as the cooperation between the Barmelweid Rehabilitation Clinic and 
Medi24 Telemedicine Consultation Centre, a telephone counseling and support service for patients at 
home, provide a seamless transition from inpatient to outpatient care. During cardiac rehabilitation, 
patients receive training in HF and its meaning in everyday life. Communication between the Rehab 
Clinic and Medi24 allows continuation of the individualized coaching program to build the patient’s 
abilities in self management. The assessment of the patient’s health and condition is based upon the 
notes in the electronic records. The contents of the basic training are explained in detail and current 
questions addressed. All of the training and telephone coaching are provided by specially trained HF 
nurses. 
Result: The purpose of the collaboration between the Barmelweid Clinic and Medi24 is to facilitate 
patients‘ transition to home without interruption. Decompensation and rehospitalisation can be avoided 
through on going support at home. In addition, patients are have their own contact person and this 
offers peace of mind in dealing with their disease. Specialised HF nurses convey knowledge to the 
individuals and accompany them in their daily lives. 
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Conclusion: HF counselling and coaching through specialised HF nurses has become firmly 
established in this network of HF support. Through the collaboration of clinics with the Medi24 
Telemedicine Consultation Centre, patients benefit from a smooth transition from inpatient to 
outpatient care that is conducted under the very best conditions. 
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