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Teleradiologie according to German "Röntgenverordnung" - 
exemplary application of the Open Source Software "SecTelMed" 

B. Schütze1), M. Kämmerer1), G. Klos1), P. Mildenberger1)

1) Johannes Gutenberg-University of Mainz - Department of Radiology, Mainz, Germany 

Abstract

Telematic solutions are always more frequently used out of different motives. It is necessary to observe the most 
different legal prescriptions. With the Open Source software SecTelMed we introduce a telemedicine solution 
which is reliable and optimally integrated into the medical workflow. Of course the software introduced here 
also satisfies the legal framework conditions. The data interchange takes place over communication servers en-
coded via SSH or e-mail. So ad-hoc connections and also communications on leased lines get possible. The in-
teroperability with other products is ensured through the implementation of the recommendation for the stan-
dardization of telemedicine of the IT-Working Group (Arbeitsgemeinschaft für Informationstechnik, @GIT) of 
the Radiological Society of Germany (Deutsche Röntgengesellschaft, DRG). 

1 Purpose 

The current developments in the German health ser-
vice force the involved participants to more efficiency 
and cost reduction. Telemedicine is used for consulta-
tions preferentially: at first the patient’s pictures are 
send to an expert instead of carrying the patient to a 
further treating center. 
The Teleradiology offers its services as a solution for 
the emergency supply by smaller hospitals (< 500 
beds) as well as for the routine supply in undersup-
plied areas. 
At first the aim was to produce a secure and relieable 
data transmission between a peripheral hospital (Dia-
konie Bad Kreuznach) and the university hospital of 
Mainz: computed tomography’s images with neuro-
surgical questions should be processed in Mainz to 
assess the necessity of transporting the patient to a 
neurosurgical unit for further treatment. Needless to 
say the solution must fulfil legal stipulations. 
The solution used must on the one hand fit in with the 
already existing IT infrastructures and the workflow. 
On the other hand is has to comply with current 
communication standards. 

2 Materials and Methods 

The software SecTelMed (Secure Telemedicine) is a 
development of the Johannes Gutenberg-University of 
Mainz, Department of Radiology. The software en-
ables the production independent encoded data trans-
mission under use of the DICOM standard. Sec-
TelMed integrates itself into an available DICOM net 

as a DICOM node. While the data transmission is go-
ing off invisibly in the background, i.e. the users work 
with their normal surfaces and programs. The trans-
mission of the data is then carried out via the Internet 
in the encoded form by using a communication server. 
This way the data can for certain be exchanged with 
other communication partners. In our case a SSH- or 
e-mail-server usually is used as a communication plat-
form. 
SSH offers a high safety standard [1]. Quite recently 
examinations concerning the safety of SSH indicate, 
that perhaps so-called "man-in-the-middle" attacks on 
the SSH protocol are possible [2]. The data is there-
fore additionally encoded according to the Open-PGP 
standard before the SSH transport [3]. SecTelMed 
uses the encoding program GnuPG resulting from the 
OpenPGP project for it [4]. 
On the SSH Server the data will be only stored in the 
encrypted form. This ensures the confidentiality of the 
data even in the case of unauthorized access by a un-
authorised  person. 
The algorithms used by PGP/GPG have been scruti-
nized by leading cryptography experts who classified 
them as safe concerning the transfer of confidential 
data [5, 6]. The Federal Office for Information Secu-
rity (Bundesamt für Sicherheit in der Informations-
technologie, BSI) judges in like manner [7]. Due to 
the open source code of the open-source-products any 
security gaps which might open up while implement-
ing those algorithms into the products PGP/GPG are 
easily detected and filled [8]. 
The process of the encoding is also carried out com-
pletely transparently for the user in the background of 
the SecTelMed application. 
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3 Results 

The data connection is used for the exchange of ex-
aminations at present. On one hand Pre-results can be 
exchanged between the attending doctors so. On the 
other hand, the solution gives the possibility of asking 
the special divisions of the university facilities for a 
second opinion. 
The system in the implementation introduced above 
has been in use since February 2004. One complete 
breakdown occurred while updating the operating 
system otherwise no further major breakdown oc-
curred till today. The conception fits in smoothly into 
the workflow of the communication partners. The ac-
ceptance of the users is also appropriately high and 
the software is used in daily routine.. This corre-
sponds to the experiences we have won from earlier 
use of the SecTelMed software for the tele-
consultation with the Diakonie-Krankenhaus in Bad 
Kreuznach [9, 10].
The strategy introduced here has been reviewed by 
the data security official of Rheinland Pfalz. He has 
confirmed that the solution corresponds to the data 
protection laws.  

4 Discussion 

The teleradiology solution introduced above makes a 
data transmission possible which is compatible with 
dial-up connections as with leased lines. I.e. no firm 
IP number is needed on the part of the transmitter like 
also the receiver. This permits a cost-effective dis-
patch of digital data under use of the medium Inter-
net. The necessary band width goes by the require-
ments. In the simplest case the “normal” DSL connec-
tion (768/128 Kbytes/s) suffices for use of second 
opinions [11]. 
At present, teleradiological connections are still the 
exception. The telemedical connection of smaller 
hospitals to special clinics or university hospitals is 
assessed therefore when advantageous. This brings a 
competitive edge for the partners involved in the 
telemedicine process. 
It can be foreseen the time when the dispatch of these 
radiological data alone doesn't suffice any more and 
also any other medical documents shall be sent out in 
electronic form. The adjustment of the SecTelMed 
software to future requirements can be made by the 
modular construction of SecTelMed any time.  
SecTelMed permits already today the manufacturer 
independent dispatch of not DICOM files (e.g. Word 
files, PDF data) besides the functionality introduced 
at this work.  
The interoperability still was improved by the imple-
mentation of the e-mail telemedicine exchange format 
of the IT-Working Group (Arbeitsgemeinschaft für 
Informationstechnik, @GIT) of the Radiological So-
ciety of Germany (Deutsche Röntgengesellschaft, 

DRG) [12]. With this expansion it is also possibly to 
build spontaneous contacts with other communication 
partners. In the simplest case one e-mail program, the 
encryption software GnuPG/PGP and the public key 
of the communication partner, suffices a communica-
tion between teleradiology partners. 

5 References 

 [1] Ali, Y.; Smith, S. Flexible and Scalable Public 
Key Security for SSH. LNCS 2004; 3093: 43 – 
56

[2] Internet Engineering Task Force. OpenPGP 
Message Format. [Online] 1998 [cited 2005-05-
23]; Verfügbar unter ftp://ftp.rfc-editor.org/in-
notes/rfc2440.txt 

[3] Open PGP Alliance. OpenPGP Project. [Online] 
2004 [cited 2005-05-23]; Available 
http://www.openpgp.org/ 

[4] Open PGP Alliance. OpenPGP Project. [Online] 
2004 [cited 2005-05-23]; Available 
http://www.openpgp.org/ 

[5] Pointcheval D. Practical Security in Public-Key 
Cryptography. LNCS 2002; 2288: 1–17 

[6] Müller S, Müller WB. Security of Public Key 
Cryptosystems Based on Integer Factorization. 
LNCS 1998; 1438: 9-23 

[7] Bundesamt für Sicherheit in der Informations-
technik. Einsatz von GnuPG oder PGP [Online] 
2004 [cited 2005-05-23]; Available 
http://www.bsi.bund.de/gshb/deutsch/m/m05063
.html 

[8] Nguyen PQ (2004) Can We Trust Cryptographic 
Software? Cryptographic Flaws in GNU Privacy 
Guard v1.2.3. LNCS 3027: 555–570 

[9] 14. Kämmerer M., Klos G., Mildenberger P. 
SecTelMed – sichere Kommunikation über öf-
fentliche Leitungen: Aufbau und Entwicklung 
einer sicheren und frei verfügbaren Telemedizin-
lösung. Jäckel A (Hrsg.), Telemedizinführer 
Deutschland, Ausgabe 2004. Deutsches Medizin 
Forum (2004): 175-179 

[10] Kämmerer, M.; Mildenberger, P.; Klos, G.; 
Schütze, B. Teleradiologie nach Röntgenverord-
nung - beispielhafte Anwendung der Open-
Source-Software SecTelMed Fortschr Rönt-
genstr 2005; 177 (5): 691-696 

[11] @GIT Initiative zur Standardisierung von Tele-
medizin. [Online] 2004 [cited 2005-05-23]; 
Available http://www.tele-x-standard.de 

[12] Bergh, B.; Schlaefke, A.; Frankenbach, R.; Vogl, 
T. J. Fernzugang zu einem webbasierten Bild-
verteilungssystem. Fortschr Röntgenstr 2004; 
176 (6): 896 - 901 

Corresponding author: 
Dr. Bernd Schütze 
E-Mail address: schuetze@medizin-informatik.org 


	Proceedings Volume 2 
	Welcome
	Table of Contents
	Saturday, September 17, 2005
	T10.11 Diagnostic and Therapeutic Instrumentation  Session Cardiovascular Systems II
	Washout of anesthetic gases during in-vitro extracorporalcirculation using different oxygenators
	Automatic control of extracorporeal circulation: Arterial bloodflow control
	Ablation of calcified aortic leaflets by 2μm laser scalpel
	New Aspects of in vitro Testing of Arterial Stents based on the newEuropean Standard EN 14299
	Ultrasound based Detection and Sizing of Micro Bubbles in theextracorporeal Circulation
	An improved method for blood flow measurement
	Development of a Highly Integrated Extracorporeal MembraneOxygenator with Rotary Blood Pump – Concept and Functionality
	New improved and modified method for measurements of arterialwall movements in longitudinal and radial directions
	Estimation of Hemolysis in a Rotary Blood Pump by Means of aValidated CFD Model
	Design and in vitro performance of the novel HIA polymericbileaflet heart valve prosthesis

	T1.8 Radiation Oncology Physics  Session Quality Assurance & Dosimetry
	Clinical benchmarking of radiotherapy treatment planning systemsusing a Monte Carlo approach
	Experimental and Monte Carlo evaluation of Eclipse Treatment planningsystem for lung dose calculations
	Experimental validation of a Monte-Carlo based treatmentplanning system for electron radiation
	A virtual accelerator for verification of electron dose calculationsin a treatment planning system
	Dosimetric effects of sistematic anatomic changes during fractioned radiotherapy for head and neck.
	High resolution verification of IMRT plans using 2D-ARRAYS

	T2.8 Diagnostic Imaging  Session Nuclear SAI
	The ClearPET™ Neuro Scanner: A dedicated LSO/LuYAP PhoswichSmall Animal PET Scanner
	Influence of the clinically most important radionuclides on sensitivityand spatial resolution of a high resolution multiple pinholeSPECT for small animal imaging
	Preliminary evaluation of the YAP-(S)PET scanner for smallanimal imaging
	True Singles List-Mode Data Acquisition for Small Animal PET
	Comparison of different methods to generate the system matrixfor a small animal PET scanner
	A Software Based Iterative Method of Improving the System WideTiming Resolution of the MADPET-II Small Animal PETTomograph
	Dynamic 3D reconstruction of small animal PET data using a databasesystem
	Molecular imaging of living mice using high resolution multiplepinhole SPECT and image fusion with anatomical MRI studies

	T3.4 Image-Guided Therapy and Interventions  Session Clinical Evaluation
	CT- free computer navigated high tibial osteotomy (HTO) inmedial osteoarthritis of the knee
	Initial experience with the technique of respiration-gated radiotherapy forheart and pulmonary sparing radiotherapy of breast cancer
	A comparison of intraoperative augmented reality systems
	Reconstruction of 4D-CT datasets from 3D data segmentsacquired during free breathing
	STEREOTACTIC COREGISTRATION OF THALLIUM SPECT ANDMRI APPLIED TO BRAIN TUMOR BIOPSIES
	Brachytherapy Needle Insertion: an in Vivo Data Analysis
	ISO-C 3D NAVIGATION IN PEDICLE INSTRUMENTATION IN THETHORACIC SPINE
	Navigated Iso-C3D based drilling of osteochondral lesions of the talus

	T4.6 Radiation Protection / Dosimetry  Session Internal Dosimetry / Biokinetic Models
	Biokinetics and Internal Dosimetry of Incorporated Radionuclides
	Steps towards an Individual Treatment Planning with the InternalDosimetry of 18F-FDG as example for Nuclear Diagnostics andperspectives for Internal Radiation Therapy
	The Exposure of Commercial and Volunteer Drivers from Patientsundergoing PET investigations
	Dose assessment for the offspring after radioiodine therapy duringan unknown pregnancy
	A new technique for manufacturing Xenon 133 saline solutions forcerebral blood flow studies

	T6.3 Education and Training / Continuing Professional Development  Session Programs, Schemes, Certification
	EFOMP system for registration andaccreditation.
	A systematic review of the biomedical physics component withinundergraduate medical curricula in Europe
	The new E&T system of Medical Physicists in the Czech Republic
	Radiation Hygiene Post-Graduate Studies in Poland
	Medical Physics at the Adam Mickiewicz University,Poznan
	Education, Training and Certification of Experts in MedicalRadiation Physics in Bulgaria

	T8.9 Image Processing, Biosignal Processing, Imaging and Modelling
	Gated List-Mode Acquisition for Analysis of the Mouse Heart using the quadHIDAC PET-Scanner
	ORGAN MOVEMENT REDUCTION USING DUAL-GATEDLIST-MODE PET-CT
	Development and Construction of a Multimodality Phantom forApplication in Neurosurgery
	QA-Phantom for image quality checks of ElectronicPortal Imaging Devices
	On the Lesion Specific Enhancement Hypothesisin Mammography

	T10.12 Diagnostic and Therapeutic Instrumentation  Session Miscellaneous Topics
	Kinetic Analysis of the Electrolyte Distribution in a Perfused 3DBioreactorfor High-Density Liver Cell Culture
	VEMP amplitude in relation to tonic EMG level and stimulusintensity: a better way to distinguish between patients with differentvestibular deficits?
	Inertial low cost indoor navigation and the possibilities formedical applications
	Human Factors Evaluation of Medical Devices for the Patient’s Home CareTreatment
	Tactile instrument for use in laparoscopic surgery – an experimentalassessment
	OTSC® Endoscopic Clipping System – An Innovative Idea Convertedinto a Medical Product
	Technique of abrasive water-jet VS oscillating saw
	A Cost-Efficient Eye-Tracking System for Ophthalmologic HomeTherapy


	Posters
	Track 1 Radiation Oncology Physics
	A procedure to characterize the radiation isocenter in a linearaccelerator using an EPID
	Measurement of stereotactic beam data of 9 MV X-rays usingdiode detector
	A fluence based IMRT verification system: Results from the first78 patients.
	Overdose problem associated with treatment planning software for high energyphotons
	A prototype system for Stereotactic Radiotherapy
	Using a printed adhesive foil at the treatment couch of the linear acceleratorfor quality assurance
	Output Factor characterization of an Elekta linac with MLC
	A dosimetric analysis of interstitial intensity modulated implantsfor pelvic recurrences, orbita and base of tongue tumors with specialrespect to the ICRU-58
	GOD's role in modern radiotherapy
	Comparative investigation for determination of the dose –effect parameteraccording to the “mean-dose” and “logistic” model for the parotid gland
	Constrained segment shapes in direct-aperture optimisation for stepand-shoot IMRT
	2-Step IMAT and 2-Step IMRT - on the way to IMRT adaptation
	Set up of a new 3d-conformation-technique for the radiotherapyof head and neck cancers with parotid sparing
	Investigation of path length and relative electron density duringlung stereotactic radiotherapy in different respiratory conditions
	Dosimetry in Radiotherapy with a new Line-Detector
	Monte Carlo and thermoluminescence dosimetry of the 125I model I25.S17interstitial brachytherapy seed
	Monte Carlo simulation dosimetry of a Leksell Gamma Knife Unit
	Post-planning procedures with MRI after permanent seed implantation
	Tangents and Variants – Optimised Treatment Plans for BreastIrradiation in 3D Conformal Technique
	Dual Imaging for Radiotherapy Simulation
	Bipolar versus monopolar radiofrequency ablation in the proximityof large hepatic vessels: a finite element study
	Quality Assurance Program of Electron Beams Using Thermoluminiscence Dosimetry
	An effect of time gating threshold on a delivered dose of moving tumorduring respiration
	Theoretical determination of the dose perturbations caused by a hip prosthesis during apelvic irradiation
	An iterative scatter correction algorithm for kV CBCT (kilovoltagecone-beam computed tomography)
	Non-wedge profiles for Varian EDW
	MONTE CARLO SIMULATION OF RADIATION TRANSPORT WITHINA CLINICAL-USE LINEAR ACCELERATOR USING PENELOPE
	EVALUATION OF THE STOPPING POWERS RATIO S FOR HIGHENERGYPHOTON BEAMS GENERATED BY A CLINICAL-USELINEAL ACCELERATOR
	Evaluation of a diode array and a wedge shaped absorber as aquality control tool for megavoltage electron beams.
	A Study on Beam Quality Conversion Factorfor CyberKnife Beam
	Dose perturbation measurements during the tumour treatment with intrafraction motion:mathematical modelling and experimental simulation
	Daily Quality Assurance of Medical LinearAccelerator using a 2DIonization ChamberArray
	The Dosimetric Analysis of Enhanced Dynamic Wedgefor Clinical Implementation
	An assessment of the dose received by cervical spinal cord in treatingthe upper esophageal tumors by use of a soft tissue (equivalent)phantom
	IMRT Prostate Planning – Fast Rectal NTCP Determination
	Limitations of Two-Dimensional Radiation Therapy Planning forHead and Neck Cancer for Co-60 Unit
	Verification of the leaf-positioning accuracu
	Improved quality assurance of superficial X-ray therapy – a beamquality index (BQX) for low energy X-ray units
	A Study on New Energy Spectrum CalculationUsing Linear Programming
	Fast Determination Method of Monte Carlo Parameters forHighly Accurate Dose Distributions
	Comparative Treatment Planning for Proton Therapy of Eye Tumourswith EYEPLAN and OCTOPUS
	Investigations of Suitable Kilo-Voltage X-ray Energy for 3DCRT Systemwith Monte Carlo Simulations
	Development of an Interface for DOSXYZnrc Monte Carlo dose on XiO RTP System
	Implementing polymer gel dosimetry in clinics with basic MRIinstallations
	The dosimetry characteristics in grid irradiation
	Quality control with a chamber array for two dimensional realtime data acquisition of therapy beams – An alternative to x-rayfilm dosimetry
	Scattered dose determination using the semiconductor diodes for a maskbased whole brain radiotherapy (WBRT) with high-energy photons
	A simple technique for verification of isocenter position in tangential fieldbreast irradiation
	A simple technique for verification of isocenter position in tangential fieldbreast irradiation
	A comparative study of dosimetry for Gafchromic XR type-R with nuclearassociates densitometer and document scanner.
	A comparative study of dosimetry for Gafchromic XR type-R with nuclearassociates densitometer and document scanner.
	Establishing an Electronic Radiotherapy Department: Trials and Tribulations
	PVFTG: A new polymer gel dosimeter using N-vinylformamide
	Experimental determination of the PTW Pinpoint ion chamber size effectusing polymer gel dosimetry
	Pencil beam algorithm for Intensity Modulated Proton Therapy
	Beams Angle Optimisation for Intensity Modulated Radiotherapy(IMRT)
	Asymmetric Fields: Comparison of Calculations of CommercialTreatment Planning Systems with Measurements
	Dosimetry of 186Re Radioisotope andEvaluation of the Feasibility of itsApplication in IntravascularBrachytherapy
	Dosimetry of P  32 Radiocolloidefor Treatment of CysticCraniopharyngioma

	Track 2 Diagnostic Imaging
	QUALITY ASSURANCE IN DIAGNOSTIC RADIOLOGY IN HUNGARY –EXPERIENCES IN ACCEPTANCE TESTING
	Dose and image quality evaluation in Direct Radiography
	MCNP4C-based Monte Carlo study of grid performancein diagnostic radiology
	Investigating the modulation transfer function of granularphosphor screens using Monte Carlo simulation
	Control of the physical parameters of the fluoroscopy equipmentas part of the QualityAssurance programme in DiagnosticRadiology in Bulgaria
	Small angle x-ray scattering application with synchrotron facility indifferentiation between normal and tumoral breast tissues
	Motion and Noise Detection for Spatio-Temporal Filtering ofMedical X-Ray Image Sequences
	Pyramid Multiscale Products for Noise Reduction of MedicalX-Ray Image Sequences
	Assessment of quality control in digital radiographic equipmentby contrast detail phantoms
	Experimental determination of luminescence emission properties ofCsI:Tl, LuYSiO5:Ce (LYSO:Ce) and Gd2SiO5:Ce (GSO:Ce) singlecrystal scintillators for use in non projection X-ray imaging.
	A comparison of the performance between a single- and a dualsideread CR plates for paediatric radiology
	Average Glandular Dose According to American and EuropeanDose Protocols Using a Sectra MicroDose Mammography Unit
	Size of the interior of shoes as measured using Computed Tomography
	Local reconstruction for gantry-tilted helical multi-slice CT
	Image segmentation in cone beam breast CT- initial experienceswith specimen images.
	X-ray absorption and x-ray fluorescence of medical imaging scintillatingscreens via application of Monte Carlo methods,
	Comparison of dose efficiency of different 3d reconstruction techniquesin medical imaging
	Efficient maximum likelihood reconstruction for transmission tomography
	Artefact Suppression in Computed Tomographyusing Iterative Reconstruction Methods
	Performance Assessment of a 64-slice Cardiac Spiral CT Scanner in CoronaryImaging using a z-sampling Technique (z-Flying Focal Spot)
	A Monte Carlo-based tool for CT patient-specific dose calculations
	Correlation of Exposure Index and Detector Dose in PatientExaminations
	Protocol for Evaluating CT Reconstructions Acquired on anAngiograpic C-Arm
	Pseudostenosis and imaging artifacts in 3D rotational DSAof cerebral vessels
	A New 3D Segmentation Technique for QCT Scans of the LumbarSpine to Determine BMD and Vertebral Geometry
	Computation of intra-voxel dephasing artifacts: influence of slicethickness and comparison to experiments
	Microcirculation in muscle tissue and breast carcinoma:Pharmacokinetic analysis of dynamic contrast-enhanced MRmeasurements
	RF shielding of the lumen of conductive tubes:Theoretical approach and experimental verification
	MRT-artifacts of polymeric compound materials
	A new detector for measurement of CT dose profile, CTDI and CT tube current variation
	Regional alterations of content and values of T2 relaxation times of the main cerebralmetabolites in non-demented patients with Parkinson's disease: in vivo 1H MRS study
	Testing of Model Assumptions for Oxygen Extraction FractionMapping in a phantom
	Multidirectional Analysis of ADC Values in Diffusion WeightedMR Images of the Brain.
	Optimizing Detector Size in X–Ray CT Imaging
	Development of an RF Probe for Knee Measurements in a ResistiveLow-field MRI System
	Investigation of radiofrequency (RF-) ablation in isolated kidneysby Magnetic Resonance Imaging – Preliminary results
	Signal Behaviour of Capillary Phantoms and In Vivo Measurements usingMulti-Echo Susceptibility Weighted Imaging (SWI)
	Optimization of Data Processing in Susceptibility-Weighted Imaging
	MR Imaging of magnetically labeled cells using spectral selectivesaturation
	Correction of Mismatch Effects in Diffusion Tensor Imaging (DTI)
	Validation of pulsed arterial spin labeling technique using a perfusionphantom
	Intermolecular multiple-quantum coherences yield 1H NMRsignals that depend on the mutual distances of coupled spins
	Experimental approach to determine noninvasively the total contentof N–acetylaspartate (NAA) in the human brain
	Analysis of distortions in MR images and quality assurance of MRimages for treatment planning in radiotherapy
	Improved normalization of concentrations measured byvolume pre-selected spectroscopic imaging
	Investigation of post-mortem metabolic alterations in pig brain using insitu MRS (1.5T) and in vitro high resolution NMR (11.1 T and 17.6 T)
	Simulation of intravoxel signal dephasing in gradient echo imaging based onhigh resolution phase maps
	Automated Source Localizations using Curry 4.6
	Fast Susceptibility Weighted Imaging (SWI) using Different k-SpaceUndersampling Mechanisms
	Comparative Evaluation: Acceptance Testing and ConstancyTesting for Micro-CT Scanners
	Reproducibility of Quantitative Lung Perfusion MRI
	Pulse Sequence optimisation for quantitative myocardial perfusionMR imaging
	Experimental Exploration and Analysis of Tracerkinetic Models
	A COMPARISON OF CLINICAL AND PHYSICS APPROACH; WHICH SPECTRECONSTRUCTION FILTER?
	On the Monte-Carlo simulation of hundreds of biologicalcells charged with lots of hundreds of superparamagneticnanoparticles
	Evaluation of Non-Uniformity in Nuclear Medicine Images byFourier Transformation in Low Counts
	Production and Quality Control of 66Ga as a PET Radioisotope
	Corrections of arterial input function for dynamic H215O PET:arterial blood sampling versus image VOI extraction
	Development of a Positron Emission Mammography camera forbreast cancer imaging
	Early In Vivo Tumor Detection in Small Animals by HP mediatedLaser Induced Fluorescence Imaging
	Influence of Different Acquisition Parameters on Image Qualityfor SPECT-Examinations
	Molecular MRI of Tumor Cells in an Animal Experiment
	Imaging Concept for a Novel High ResolutionClearPET-Neuro Scanner
	Efficient depth of interaction detection in continuous scintillationcrystals
	Count Rate Performance of the PET Scanner ECAT EXACT HR+ measured in List Mode
	Ray-Tracing Voxelated and Phoswitch Detectors in Monte CarloSimulation of PET/SPECT Systems
	Investigating Single List Mode data acquisition for a small animal PET scanner using GATE,
	Mapping a Point Spread Function over the sonographed area.
	3D ultrasound imaging of focal hepatic lesions
	Wavelet, Multifractal and Spiking Deconvolution based SignalCompression for Ultrasound Signals in Medical Imaging
	Performance Evaluation of a New Quantitative Ultrasound ImagingDevice: Precision and Discrimination of Low Energy Fractures
	Detecting Stripe Artefacts in Ultrasound ParametricImages
	Derivation of a linear model for a piezoelectric ultrasoundtransducer
	Gamma cameras’ new acceptance testing procedure proposed by theSwiss Federal Office of Public Health
	Development of a Flexible STIR Based Software Environment for PET ImageReconstruction
	Time Series Analysis of Parameters from Ultrasound Data due toLiver Activity

	Track 3 Image-Guided Therapy and Interventions
	Reliable Measurement of Lithotripter Shock Waves with theNovel Light Spot Hydrophone
	Intraoperative three-dimensional imaging using the ISO-C 3D
	Tracking of Intraoperative Cortical Electrode Grids forNeurosurgical Interventions
	Advances in image-guided radiation therapy with Cobalt-60Tomotherapy
	Composition of laser surface scans for quality control incraniofacial surgery
	Sonographic monitoring of thermal therapies using automatedclassification
	Real-Time Interactive MRI with Dynamic Coil Selection
	Telemanipulator enhanced heart surgery:Implementation of autonomous procedures
	Improvement of Endovascular Stent Grafting by AugmentedReality
	Temperature Measuremrements with an IR Camera DuringDrilling and Cutting of Bone with a Pulsed CO2 Laser
	An Automatic Surgical End Effector for a Distributed SurgicalRobot System
	Circulatory stabilisation of acute spinal cord injured patientsduring physiological continuous passive motion therapyand verticalisation
	Julius - A Software Framework for Rapid Application Development in Computer-Aided Surgery
	A Software Tool for a DTS-Based Imaging System Used inIntramedullary Nailing with Locking Hole Localization
	Development of a light dosimeter to avoid skin damage afterphotodynamic therapy
	Computed Tomography Based Assessment of Cranial Thickness:Methods and Applications
	SONOPILOT®-THERMO - AN INTEGRATED SYSTEM FORCONTROLLING THERMAL THERAPIESWITH ULTRASOUND
	Multi-Mouse Imaging at 1.5 T
	LAPDOC® - EIN KONFIGURIERBARES NAVIGATIONSSYSTEMFÜR DIE COMPUTERGESTÜTZTE CHIRURGIE
	Effect of Diode Laser Irradiation on Inflammatory Phase of SkinWound Healing in Rats
	Fluoroscopic navigation of percutaneous interventions at the spine
	Introduction of a novel navigation system (CAPPA IRad, CAS InnovationsAG, Erlangen, Germany). Phantom studies.

	Track 4 Radiation Protection / Dosimetry
	Organ and effective dose evaluation for pediatric and adult patientsundergoing CT examinations based on the dosimetrywithin anthropomorphic phantoms
	Mammography Reference Doses and Quality Control Tests
	Evaluation of the optimisation tool Dose Tutor: A phantom study
	Experiences of the Cuban’s SSDL in the implementation of the Quality Postal Audit Service for Radiotherapy forCo-60 in reference conditions, using TLDs.
	Optimization of radiation protection in cardiology and radiology:Thyroid protection collars significantly reduce the effective dose
	Investigation of the TL and RL of KMgF3:La and K2YF5:Pr3+ crystals inorder to assess their use for in-vivo and real time dosimetry in radiotherapy
	Trial production of breast substitute phantom considering breastglandular fraction
	DRL-Curves for Paediatrics GI-tract Radiography and Voiding Cystourehtrogram
	Age-dependent Computed Tomography Dose Index for the ReferenceAsian Man
	Pilot Postal Audits in Radiotherapy for Co-60 in non-reference conditions in Cuba: Practical consideration andpreliminary results
	The influence of different IMRT delivery technologies on the peripheraldose outside the treated body region – first results
	WI-325 Forensic medical radiation physics in Belgium, or hownowadays medical radiation physicists could be caught up soonerthan expected in medico-legal procedures.
	The medical radiation physicist taking part in medicolegalor forensic procedures: the first Belgian tendencies after oneyear experience.
	Characterization of a Novel Intraocular Brachytherapy Device
	Comparison of three methods for patient dose measurements inconventional radiography
	Collective doses to Greek population due to radiological andnuclear medicine examinations for the time period 2002-2003. Apilot study.
	In-vivo-Dosimetry with Semiconducting Diodes for Verification ofMid-Plane-Dose in Total-Body-Irradiation
	Evaluation of organ dose by Thermoluminscence dosimetry and usingof DAP-meter and ODS-60 software in some routine Radiography
	Does the consideration of “overranging” in the calculation of effectivedoses for CT examinations improve the correlation of calculatedwith measured doses?
	An Evaluation of Organ Dose in Some Common X-Ray Examinationby TLD and Rando Phantom.
	Radiation protection system at TESLA Accelerator Installation
	Frequency and effective dose of diagnostic x-ray procedures inGermany
	Dose and Image Optimization in Mammography:Monte Carlo Simulation Studies
	Annual Radiation Exposure To Nuclear Medicine Staff in the Aga Khan University & Hospital Karachi
	The effectiveness of additional lead shielding in protecting thephysician from radiation: A phantom study
	Skin Dose evaluation in Interventional Cardiology using DICOM header.
	Dose distribution and radiation exposure in dynamic ComputedTomography
	Evaluation of efficiency of a radiation protection cabin in the cardiacelectrophysiology laboratory
	Evaluation of Imaging Properties of Mammographic Screen---FilmSystem Using Monte Carlo Simulation
	Application of Dose - Area product meter and ODS-60 to EstimateOrgan and Effective Dose in Diagnostic Radiology at two Hospitals,Mashad, Iran.

	Track 5 Biological Effects of Ionizing and Nonionizing Radiation
	Polarity effects for plane-parallel ionization chambers in therapeuticelectron dosimetryResult of 11 commercially available chambers
	Implications of the change of the German primary standard for waterabsorbed dose on clinical dosimetry
	Modeling of complication probalities in the lung for stereotacticradiosurgery
	Lower Detection Limits of two different TL Detectors(LiF:Mg,Cu,P) with regard to different glow curve evaluation
	Heart rate variability in patient subjected to colonoscopy
	The spatial resolution in dosimetric imaging with normoxic polymer-gelsinvestigated with the dose modulation transfer approach
	TL-100H thermoluminescent dosimeters: Analysis of longterm performance
	Continuous Radiological Risk Follow-up in Breast CancerScreening Under SCREENRISK Software.
	Study of VIPAR gel dosimeter dose range improvement
	The NIST Room Temperature Water Calorimeter

	Track 6 Education and Training / Continuing Professional Development
	Telemedicine and Artificial Doctor: Technical hands for remote villages in India
	The new postgraduate specialist study of medical physics inZagreb, Croatia
	Medical Physics Education in Serbia: Current Stateand Perspectives
	Airway Pressures in Xenon Ventilation

	Track 7 Medical Optics and Acoustics
	Dynamic Fluorescence Detection System
	The application of angle dependent light scattering analysis tomonitor suspensions in medical technology and biotechnology
	Modular Control-System for Automated Analytical Bio Imagingand Integration into High-Content and High-Throughput ScreeningSetups
	Assessment of composition and anisotropic elastic properties ofsecondary osteon lamellae
	Determination of microstructure and elastic tissue anisotropy incortical bone
	Changes of FAD/NAD(P)H ratio during vascular reaction of inflammatoryphase of skin wound healing in rats
	Usability of Neural Response Telemetry for Behavioural ThresholdPrediction with Nucleus System 4
	MR relaxation due to diffusion of spins in the presence of SPIOlabeledcells – numerical investigations

	Track 8 Image and Biosignal Processing, Modelling & Simulation
	Assessment of Mean Gray Level Parameter.Usefulness on Healthy Skeletal Digitized Radiographs
	Automatic detection of virtually superimposed templates in ultrasoundprostate images
	A novel system for providing realtimefeedback in rehabilitation of gait disorders
	Stable prediction of contrast agent flow using test bolus data
	Comparison and Evaluation of Approximate Entropy and SampleEntropy and Application to Numerical Time Series
	The diagnosis of aortic valve stenosis based on a two-stage classificationprocess
	Analysis of the interactions between artery stiffness and heartrate as well as blood pressure variability
	Clustering approach for wavelet-transformed MR image data
	Modeling the growth of a human cranium
	Comparison of three edge detection methods in the analysis of brachialartery diameter from ultrasound images
	3D Wound Measurement System for Telemedical Applications
	Fundamental Tone Purity: a powerful parameter for classificationof High Intensity Transient Signals in Transcranial Doppler.
	Forced Collision and Implicit Capture Techniques for MC ImageReconstruction in Indirect Digital Mammography with PSP/IP.
	Auditory evoked potential analysis in depth of anaesthesia monitoring:Extraction procedure with a reduced number of sweepsand a latency based index
	Developing Algorithms for the Optimization of Overdrive PacingStrategies in Patients with Atrial Fibrillation
	Automated processing of large biomedical data setsusing a feature database
	Anisotropic Conductivity in EEG source reconstruction - a FEMsimulation study
	Deformable Models for Soft-Tissue Assessmentin Forensic Applications
	DNA Classification Using Mutual Information Based CompressionDistance Measures
	A pattern recognition approach for the assessment ofhip osteoarthritis severity
	COMBINATION OF MOLECULAR AND ANATOMICALIMAGING VIA POINT BASED CO-REGISTRATION METHODIN SMALLANIMAL STUDY
	Evaluation of a new motion correction algorithm using deformable registrationtechniques in dynamic MR studies
	High resolution fully 3D-reconstruction imaging using a modified3D-OSEM algorithm for a whole body clinical PET-Scanner
	Fusion Strategies in Multi-Modality Imaging
	Comparison of Heart Rate Variability Obtained from ContinuousBlood Pressure Curve and Electrocardiogram
	Designs and Validation of Motion Integrated CT Simulator
	Mutual Information and Independent Component Analysis inPopulation-Based Gene Mapping

	Track 9 Information Technology / Health System Economics
	Analyzing foot pressure distribution in patients with total kneeendoprosthesis (TEP) using pattern recognition techniques
	Principal Component Analysis for Microcalcification SelectiveEnhancement in the Wavelet Domain
	Time independent simulation of blood flow by CFD after heart valvereplacement
	An electronic tool for multi-center administration, assessment andanalysis of clinical trials in spinal cord injury
	The Public Key Infrastructure of the Radiological Society ofGermany
	Teleradiologie according to German "Röntgenverordnung" -exemplary application of the Open Source Software "SecTelMed"
	Parsing XML documents with medical content on mobile phones
	Context-aware personal health monitoring using body wearablesensors
	Web based quality assurance tools for special treatment techniquesin radiotherapy: An intranet application for QA of totalbody irradiation under translation conditions
	e-Ophthalmology for clinical decision support
	A Smartphone based application for HRV analysis
	Development of a Bipolar Forceps Prototype for ElectrosurgicalAblation Procedures in the Cardiac Atrium for the Intra-Operative Treatment of Atrial Fibrillation.

	Track 10 Diagnostic and Therapeutic Instrumentation
	Measurement of the Mechanical Accuracy of Patil StereotacticFrame
	Application of DFA in fetal heart rate variability
	Magnetoneurographic localization of somatosensory evoked fieldsover the lower back after stimulation of tibial nerves
	Development of Specific and Sensitive Immunoassays Based onChemiluminescence and Fluorescence respectably and Developmentof Suitable Detection Systems for Rapid Diagnostics ofSerums, Water and Food samples
	Prototype of a Patient Monitoring Device based on an embeddedRISC/DSP system
	Wireless Body Area Network for Multi-channel EMG Recording
	Comparison of different pacemaker concepts
	Active lung simulation with CO2 production and respiratoryresponse to a Physiological end tidal CO2-Partial Pressure
	Utilization of an EOG Based Controlling Device with Body AreaNetwork Connectivity
	Mathematical Modeling of an Electrical Impedance TomographySystem to Improve Hardware and Software Performance
	Unit for liver function tests evaluation
	Concurrent near-infrared spectroscopy and DC magnetoencephalographyfor studying brain activation
	Complex Continuous Wavelet Transform for Quantification ofNeuraxial Sympathetic Blockade by Thoracic Epidural Analgesia
	In vitro measurement of quality parameters ofstent-catheter systems
	Impingement and dislocation of total hip replacement – Validationof a finite element analysis
	Out-patient magnetic marker monitoring: development of amobile automatic system
	The Personal Diagnostic System for Sightless People
	Muscle Measurements during Vounteer Impact Tests for Improvementof Numerical Human Models
	O2 insufflator for therapy of local hypoxia of the small intestine
	Advantage of simultaneous recording of MEG and EEG exemplifiedin the study of face processing
	Does "Physiological" Pulsatile Perfusion ImproveIntestinal Blood Flow During ECC?
	A sensory feedback system for prosthetic hands
	Factors affecting accuracy of intraoperative monitoring of leakageduring isolated limb perfusion using Tc-99m labelled humanserum albumin and a collimated gamma detector
	Application of Laser Doppler Vibrometry (LDV) in Middle ear Diagnosticsand surgeries
	New Concept for Intravascular Blood Oxygenation
	Skin-Cancer Detection Using Thermographic Images
	Development of low cost "all-polymer microelectrodes" for use inneural prosthetics application
	Comparison of electric and magnetic recordings of somatosensoryevoked 600 Hz activity
	A System for Wireless Monitoring of Loads Acting on InternalFixators In Vivo
	Considering Variations of the Laser Doppler Flow Pulse Waveform for theBlood Pressure Determination by Means of Pulse Transit Time
	Safety Architecture of a Navigated Neurosurgical Robot System
	IDENTIFYING DIFFERENT PATTERNS OFCAPNOGRAPHIC CURVES ON SPONTANEOUSLYBREATHING PATIENTS
	MEASUREMENT OF OPTICAL PROPERTIES OF THEHUMAN TISSUE WITH TIME RESOLVEDCCD-SPECTROSCOPY
	Experimental Testbed for Measuring Forces during GIEndoscopy
	A phase analysis of the hand tremor signal in a photic drivingparadigm
	A Portable Bioimpedance Spectrometer for Early Detection of PressureUlcer
	Model based 3D Segmentation of CT Data Sets usingClassification Maps

	Track 11 Micro- and Nanosystems
	Development of acquisition and analysis software formultiparametric Cell Chip Systems
	Magnetic nanoparticles for remote controlled drug delivery to thegastrointestinal tract
	Development of implantable microelectrodes using ConvergingTechnologies
	Trends in Process Optimisation of Polyimide Based Micro-devicesfor Implantable Neuroprosthetic Application
	Long-Term Study of implantable HearingAid“Vibrant® Soundbridge”
	Investigations of adhesion and encapsulation properties on hybrid cuff electrodesused materials in in vitro experiments,
	Simulation and In-Vitro Investigations of the PenetrationBehaviour of Flexible Microelectrodes into Neural Tissue
	International study on micro-electromechanical systems in thebiomedical sector
	Bactericidal textiles
	Barium - Alginate Microcapsule Formation for Regenerative MedicineValidated by High Speed Video

	Track 12 Biomaterials / Cellular- and Tissue Engineering
	Laser Doppler flowmetry: A method to continuously monitorintraosseous perfusion
	Development of an online cell culture monitoring system based onnear infrared (NIR) spectroscopy
	Characterisation of histologic sections of granulomas of revisedtotal hip arthroplasties using a scanning electron micoscope(SEM)
	The influence of a full- profile design of an acetabularreinforcement ring in respect to its rigidity
	Numerical modelling of mechanical heart valve closure dynamics.The cavitational potential of Medtronic-Hall and OmniscienceMHV’s.
	Textile scaffolds for human mesenchymal stem cells
	Spectrometric analysis of cell viability on electronic packagingmaterials
	Measurement of length and width changes in isolated ventricularmyocytes
	Novel Joint Measurement Device for measuring the axes of rotation,
	Detection of Bone Ongrowth at Cementless Titanium Implant Surfaces, a Method to Ensure legal Quality Requirements
	Investigation of the mechanical properties of different endodontic post systems
	Development of a customized polymer foam matrix for medicalapplication
	Comparison of different osteosynthesis methodswith respect to torsional moments
	Multiparametric automated screening system for living cells andtissues
	Development and in vitro performance of a novel bone adhesive
	In vitro degradation studies for a biodegradable poly(L-lactide) stent
	In vitro Drug Release from Tretinoin-based Drug-Eluting Stents
	Comparing Different Porosity Measurement Methodsfor Characterisation of 3D Printed Bone Replacement Scaffolds
	Evaluation of a sensor-based Biofeedback-Systemfor guided extramural training and rehabilitation
	Development of a novel biodegradable drug-eluting stent systembased on poly(L-lactide) and disulfiram
	A pattern recognition approach for the assessment ofhip osteoarthritis severity
	Systems Analysis of the Dynamic Input/Output Behaviourof a Multi-Compartment Capillary Membrane Bioreactorfor High-Density Liver Cell Culture






