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Research focus 
• Molecular and experimental cardiology 
• Interventional cardiology 
• Interventional valve therapy 
• Electrophysiology 
• Cardiac computed tomography 
 
Structure of the Department 
 
Professorship: 1 
Personnel: 228  
• Doctors (of Medicine): 54 
• Scientists: 4 (thereof funded externally: 2) 
• Graduate students: 45 
 
Clinical focus areas 
• Interventional cardiology 
• Electrophysiology 
• Intensive care medicine 
• Cardiac imaging 
 
Research 
 
The Department of Medicine 2 - Cardiology and 
Angiology conducts clinically oriented research 
with three special areas of focus. The working 
group for molecular cardiology,  located in the 
„Translational Research Center“,  explores the 
development and progression of atherosclerosis 
and in particular the mechanisms by which shear 
stress influences atherosclerotic lesions. In the 
field of interventional cardiology, coronary and 
structural interventions, their optimizarion, and 
predictors of outome constitute the major areas 
if research. Finaly, in cardiac imaging, 
methodological and clinical aspects of cardiac 
computed tomography, in particular in 
connection to risk prediction and the 
optimization of cardiac interventions, constitute 
a major focus.  In addition, the Department of 
Medicine 2 is involved in a large number of 
national and international multicenter trials, 
primarily in the fields of interventional 
cardiology, invasive electrophysiology, 
pacemaker and ICD therapy. 
 
Molecular and experimental cardiology 
PI: Dr. B. Dietel, Dr. M. Tauchi-Brück 
In the “Translational Research Center”, 
researchers explore the role of wall shear stress 
in atherosclerosis development and the 

mechanisms by which it influences 
atherogenesis. One of the main interests is the 
investigation of cellular signaling cascades 
mechanically activated by blood flow. Specific 
glycocalyx proteins, which build a surface layer 
on endothelial cells and are involved in 
mechanosensing of shear stress, affect athero-
sclerotic plaque progression. The respective 
mechanism are being explored. To translate 
basic knowledge into clinical practice, the 
laboratory works in close collaboration with 
medical and basic researchers in various 
disciplines. 
 
Interventional cardiology 
PI: Dr. L. Gaede 
The working groups focuses on the optimization 
of intravascular coronary diagnostics and 
coronary intervention. Single and multi-center 
studies include patients with acute as well as 
chronic coronary syndrome, to evaluate the 
benefit of new techniques. This includes, for 
example, OCT (optical coherence tomography) 
guided stent implantation or intravascular 
coronary lithoplasty for the treatment of 
calcified lesions. Additionally, pressure wire 
assessment of coronary lesion hemodynamics 
represents an important topic. Conventional 
pressure wire measurements are one one hand 
evaluated in specific anatomic lesion subsets and 
on the other hand compared to new invasive 
(angiography-based FFR) and non-invasive 
imaging-based approaches (CT-based FFR). 
 

 
Calcified stenosis visualized in OCT.  
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Interventional valve treatment 
PI: PD Dr. M. Arnold 
In addition to the analysis of procedural 
parameters and outcome after transcatheter 
aortic valve implantation (TAVI), the treatment 
of mitral and tricuspid valve regurgitation with 
transcatheter techniques is a particularly 
intensive field of research. This prominently 
includes interventional and imaging aspects of 
catheter-based tricuspid annuloplasty. The 
Department of Medicine 2 has a leading role in 
several national and international registries. 
 
Electrophysiology 
PI: PD Dr. M. Arnold, Dr. L. Anneken 

Scientific activities  include the evaluation of new 
ablation techniques in patients with atrial 
fibrillation in the framework of international 
multicenter studies. New approaches to cardiac 
resynchronization therapy encompass the use of 
two separate left ventricular stimulation leads 
for cardiac resynchronization therapy in order to 
obviate the need for a lead in the right ventricle. 
This is particularly relevant for patients with 
tricuspid valve regurgitation. New techniques for 
holter ECG documentation, including textile-
based approaches and algorithms for automated 
ECG analyses, are being investigated. 
 
Cardiac computed tomography 
PI: PD Dr. M. Marwan 
CT angiography-based simulation of coronary 
flow and in particular its prognostic relevance is 
evaluated in a large cooperative project with 
Cleveland Clinic, USA. The potential influence of 
coronary plaque inflammation on fatty deposits 
around the coronary arteries as a marker of 
plaque instability, including its impact on long-
term prognosis is explored in collaboration with 
the University of Oxford. In addition, the 
research group actively investigates the role of 
patient-specific CT findings to predict outcome 
and avoid complications in catheter-based aortic 
valve replacement. 
 
Teaching 
 
The Department of Medicine 2 participates with 
compulsory and elective subjects in the 
curricular teaching of Medicine, with a special 
emphasis on bedside and interactive teaching. 
We supervise 45 MD theses. 
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International Cooperations 
Dr. U. Hoffmann, Massachusetts General Hospital, 
Boston: USA 
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