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FRIDAY - ORAL PRESENTATIONS 

 

 

 

Friday, 21 Jun.      9:30-10:50 

Session Chairpersons: Prof. A. Getkin, NAS Ukraine,  

 Emeritus Prof. C. Nomicos, TEI of Athens  

 

FS1-1 (9:30-9:50) Invited Speech: Last Trends in Scintillators Development; 

Theory and Practice 

A.V. Gektin 

Institute for Scintillation Materials, Kharkov, Ukraine 

This is an overview of the last decade development in scintillation physics and detector engineering.  

After LHC time the global security and medical imaging claims simulated studies of fast and extremely 

efficient (up to fundamental limit) halide and oxide scintillators. The current status of this physics and 

potential progress are the subject of this review. 

The presentation will cover following topics: 

*  last results  at first steps of the track development, carrier mobility and thermalization at hot and 

diffusional stage; 

* ability to use this knowledge for the new both oxide and halide scintillator search; 

* crystal lattice and zone structure engineering in favor of better performance; 

* new scintillator  review; 

* some technological keys in favor of different applications (particle energy physics, in particular). 

Some examples of new scintillator development from the invention to commercially available will be 

presented to demonstrate the time and minimal resources needs. This is an important for LHC upgrade 

discussion and double (scintillator-Cherenkov counter) sensors development for HHCAL. 

 

FS1-2 (9:50-10:05) Scintillators In X-Ray Imaging: The MISCIRLU Project 

N. Kalyvas
1
, P. Liaparinos

1
, Ioannis Valais

1
, G. Fountos

1
, C. Michail

1
, S. David

1
 and I. 

Kandarakis
1
 

1 Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece 

 

Luminescent materials are used as X-ray detectors of medical imaging systems. Out of a large variety 

of materials, Terbium (Tb)-activated phosphors and needle-like columnar structured CsI:Tl phosphors 

are currently the most widely used phosphors. Parameters commonly used to assess the imaging 

performance of luminescent materials are: the Quantum Detection Efficiency, the Luminescence 
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Efficiency (LE), the Optical Spectral Distribution (OSD), the Modulation Transfer Function (MTF), the 

Noise Power Spectrum (NPS), the Detective Quantum Efficiency (DQE) and the Information Capacity 

(IC). The scope of the MISCIRLU project is an in depth theoretical and experimental analysis of the 

performance of scintillator materials as X-ray detectors. The theoretical analysis is performed through 

Mie scattering theory, Monte Carlo simulation and analytical modeling. The experimental analysis is 

performed through LE, OSD, MTF and NPS measurements. The initial results of the MISCIRLU 

project are focused in the theoretical analysis of the luminescent materials like the effect of the grain 

size, detector thickness, activator importance and scintillator crystal intrinsic conversion efficiency 

non-proportionality. In addition MTF and NPS have been evaluated via free software tools.     

Acknowledgement 
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FS1-3 (10:05-10:20) Lu2O3:Eu Nanophosphor as a Candidate for Digital Medical 

Imaging Applications 

 
I. E. Seferis

1
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2
, C. M. Michail

2
, P. F. Liaparinos

2
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2
, 
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3
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2
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1
 

 
1
Department of Medical Physics, Medical School, University of Patras,, Patra, Greece 

b
Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece 
c
Faculty of Chemistry, Wroclaw University,  Wroclaw, Poland 

 

In the last decade indirect digital x-ray detectors, such as charged couple devices (CCD), 

complementary metal-oxide semiconductors (CMOS) and amorphous silicon flat panels (a-Si:H) in 

combination with various scintillating screens, have been used for medical imaging applications.  

Nanophosphor materials have attracted a grown interest due to their properties. The latter usually differ 

from those of common-phosphor materials due to higher surface to volume ratio and to the 

nanocrystalline system. The purpose of the present study was to evaluate Lu2O3:Eu nanophosphor as a 

candidate for digital medical imaging applications. Lu2O3:Eu was employed in the form of a 30.2 

mg/cm
2
 powder screen with 50 nm grain size and 5% Eu concentration. Parameters such as the 

Absolute Efficiency (AE), the Luminescence Efficiency (XLE), Detector Quantum Gain (DQG) and 

the light spectral compatibility to electronic optical sensors were investigated under X-ray excitation in 

the radiographic energy range. Results were compared with previously published data for a 33.1 

mg/cm
2
 Gd2O2S:Eu conventional phosphor screen. It was found that Lu2O3:Eu nanophosphor has 

higher AE and XLE by a factor of 1.32 and 1.37 on average, respectively, in the whole radiographic 

energy range. DQG was also found higher in the energy range from 50 kVp to 100 kVp and 

comparable thereafter. Effective efficiency was found with high values for electronic optical sensors 

such as CCDs and CMOS, due to the high spectral compatibility with the upper visible wavelength 

range. 

Acknowledgement 

This research has been co-funded by the European Union (European Social Fund) and Greek national 
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project of the “Education & Lifelong Learning” Operational Programme. 
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FS1-4 (10:20-10:35) Optical Gain of Single-Crystal Scintillators for Nuclear 

Medicine 

N. Kalyvas 
1
, D. Nikolopoulos

2
, I. Valais 

1
, T . Sevvos

2
, X. Argyriou 

2
, S. Kottou

3
, P. 

Yannakopoulos 
2
, I. Kandarakis

1
 

1
 Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece 
2
 Department of Computer Electronic Engineering, Technological Education Institute of Piraeus, 

Greece 
3
 Medical Physics Department, Medical School, University of Athens, Greece 

 
This paper reports a theoretical model of the optical gain of single-crystal scintillators of Nuclear 

Imaging. The model described the generation, propagation and escape of scintillation light as function 

of thickness and absorbed gamma ray energy, accounted for the crystal geometry and exploits the idea 

presented in the work of S. Zelakiewich and J. Shaw, where the transfer of signal in a columnar 

scintillator can be modelled by accounting the transmission per layer.  The latter was calculated via 

Monte Carlo methods at various crystal depths with the EGSnrcMP (Electron–Gamma–Shower) 

platform. The energies of 140keV, 364keV and 512keV were investigated. The adopted thickness and 

energy values cover the range utilized in nuclear medicine imaging. For the semi-empirical approach, 

the theoretical results were compared to experimental data for photon energies of 140keV and 364keV 

and the model's optical parameters were determined by the trial and error method. The results rendered 

calculations of optimum crystal thickness per investigated gamma ray energy. It was found that the 

optimum thickness is a function of the scintillator material and the gamma ray energy   

 

 

FS1-5 (10:35-10:50) Single Index Image Quality Evaluation of a High Resolution 

CMOS Sensor coupled to Gd2O2S:Eu Phosphor Screens 

E. Seferis
1
, C. M. Michail

2
, I. G. Valais

2
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2
, N. I. Kalyvas

2
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3
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4
, I.S. Kandarakis

2
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1
 

1
Department of Medical Physics, Faculty of Medicine, University of Patras,  Patras, Greece 

2
Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece 
3
Department of Radiology and Nuclear Medicine, ñIASOò General Hospital, Holargos, Greece 

4
Department of Medical Radiological Technology, Faculty of Health and Caring Professions, 
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Medical images are evaluated using physical parameters describing signal and noise transfer through 

imaging detectors and quantifying image quality and image information content. In the present study 

the information content of a high resolution CMOS sensor coupled to Gd2O2S:Eu phosphor screens 

was evaluated in terms of single index image quality metrics such as the information capacity (IC) and 

the noise equivalent passband (Ne). IC and Ne were obtained by means of experimentally determined 

parameters such as the modulation transfer function (MTF), the detective quantum efficiency (DQE) 

and the noise equivalent quanta (NEQ). The CMOS sensor was coupled to two Gd2O2S:Eu scintillator 

screens with coating thicknesses of 33.3 and 65.1 mg/cm
2
. Measurements were performed using the 

standard IEC-RQA5 radiation beam quality (70 kVp) and a W/Rh beam quality (28 kVp). At 70 kVp, 

under the RQA 5 (ESAK: 11.2Gym ) conditions, IC values were found to range between 1730-1851 

bits/mm
2
 and Ne values were found between 2.28-2.52 mm

-1
. At 28 kVp the corresponding IC values 

were found ranging between 2535 and 2747 bits/mm
2
 while the Ne values were found between 5.91-

7.09 mm
-1
. 
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Friday, 21 Jun.      9:45-11:00 

Session Chairpersons: Prof. E. Patsavoudi, TEI of Athens  

 Assoc. Prof. M. Kallergi, TEI of Athens 

 

FPS1-1 (9:45-10:00) Employing Industrial Property Documents to improve and 

to innovate contemporary training in Biomedical Technology. Case study: In 

vitro Diagnostics Technology 

B. Spyropoulos 

Department of  Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece 

 

Innovation has become synonymous of competitiveness, however, the increasing importance for 

Industrial Property (IP) Rights, and more specific for Patent-information, is often disregarded in 

“academic” Biomedical Technology (BMT) and Medical Informatics (MI) R&D. The purpose of this 

paper is to synopsize our activities to employ IP-Docs for the optimization of our BMT/MI-students 

training and participation in R&D activities. A course on IP-Rights for senior BMT and postgraduate 

MI-students is being offered since 2003, addressing the origin and the historical development of IP-

protection, the essential features and the relevant aspects of the IP-core doctrines, BMT-equipment 

classification and information retrieval out of patent-documents, by employing the esp@cenet search-

engine and their employment in R&D-projects. This “ossified” knowledge retrieval and mapping 

unfunded R&D activity, has led to 17 publications during the last 5 years dealing with: 

Á Development of “semantic” Patent-search techniques. 

Á Confining the “state of the art” in contemporary Molecular Imaging. 

Á IP-document based Review of 50 years Biomedical LASER Research. 

Á IP trends in brain and spine implantable stimulators. 

Á Manufacturers’ R&D-strategy for patients’ radiation-protection outlined in IP-Docs, 

A case study focused on in vitro Diagnostics Technology is also presented in details. 

The interest for this approach is corroborated by invitations for Lectures and Tutorials in International 

Conferences (ITU, IAEA, WHO, IEEE/EMBC etc.) and encourages us to continue our efforts, 

supported only by our students. 

 

FPS1-2 (10:00-10:15) The state-of-the-art and the perspectives of Automatic 

Immunoassay Analyzers as reflected on Industrial Property Documents 

K. Rota
1
, G. Tzanoukos

1
 and B. Spyropoulos 

2
 

 
1
 Common post - graduate Program: "Information Technologies in Medicine and Biology" (ITMB), 

Univ. of Athens, TEI of Athens, Biomedical Research Foundation of the Academy of Athens (BRFAA), 

National Center for Scientific Res earch (NCSR) ñDemokritosò, Athens, Greece 

Parallel Session 1: Emerging Technologies in 

Clinical Laboratories as outlined in Industrial 

Property Documents 
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2
Department of  Biomedical Technology Engineering , Technological Educational Institute of Athens, 

Greece 

Immunoassay is the method used for the detection of a Protein in a specimen through the inherent 

ability of an antibody to bind to the specific structure. From Berson & Yalow in 1959, who described 

Radioimmunoassay (RIA) for the first time, to present days, various tagging methods have been 

developed. It is the purpose of this presentation to contribute a retrospective view, regarding the 

evolution of immuno-analyzers, as reflected on Industrial Property (IP) documents. Further, by 

focusing specific on the present trends of the rather dominant Chemiluminescence-Assays (CLIA), as 

depicted in relevant IP-Docs, to attempt to estimate CLIA’s future trends. The evaluation of relevant 

IP-Documents, retrieved by employing the on-line esp@cenet search-engine of the European Patent 

Office, attempted a mapping of the promising techniques and thus, a market-trend prediction, for the 

next years. In total, 82 Immunoassay and 24 specific Chemiluminescenceassay related IP-Documents 

have been retrieved and evaluated. A common absolute peak around the year 2011 indicates an 

increased R&D development in CLIA that is partially due to the introduction of electro-generated 

CLIA.  About 46% of the applications have been filed in the Chinese Patent Office and 37% in the 

Japanese Patent Office, indicating an important shift towards the Asian markets. 

 

 

FPS1-3 (10:15-10:30) An Overview of the Trends in Next Generation Nucleic 

Acid and Protein Sequencing. 

M. Kontogiorgis
1
, G. Leontidis

1
 and B. Spyropoulos

2
 

 
1
 Common post - graduate Program: "Information Technologies in Medicine and Biology" (ITMB), 

Univ. of Athens, TEI of Athens, Biomedical Research Foundation of the Academy of Athens (BRFAA), 

National Center for Scientific Research (NCSR) ñDemokritosò, Athens, Greece 
2
 Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece 

Numerous Next Generation Technologies for both, Nucleic Acid and Protein sequencing are being 

developed. The present paper is attempting to predict, by reviewing Industrial Property (IP) 

Documents, the most credible emerging innovative Techniques that could obtain a position, in the 

presently dominant laboratory platforms, by the end of this decade. The evaluation of relevant IP-

Documents, retrieved by employing the on-line esp@cenet search-engine of the European Patent 

Office, attempted a mapping of the promising techniques and thus, a market-trend prediction, for the 

next years. Concerning Protein sequencing methods about 90 relevant IP-documents, published 

between the years 1977-2012, have been retrieved and evaluated. Two annual publication-numbers 

local maxima are displayed, the first (2002) is related to Mass Spectrometry (MS) equipment 

optimization and the second (2010) seems to be related with the employment of, additional to MS, 

property-tuned variable-mass labeling. Concerning Nucleic Acids about 700 relevant IP-documents, 

published between the years 1984-2012 have been retrieved and evaluated. The trend of IP-documents 

is continuously increasing until an absolute maximum (2010) decreasing then slightly. Beyond the 

optimized Sanger, Edman etc. methods, among the most promising Next Generation Sequencing 

(NGS) methods, are included LASER-linked Polymerase Colony (Polony), Pyrosequencing, upgraded-

MS, Shotgun-PCR, Nanopore and Ion Semiconductor Sequencing (ISFET) methods. 

 

 

 

FPS1-3 (10:30-10:45) Following the innovation patent-trail from Flow Cytometry 

to Quantum Dots Applications in the in vitro Diagnostics of tomorrow 

K. Christou
1
, S. Lalissidou 

1
,  V. Tsimpida 

1
 and B. Spyropoulos 

2
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1
Common post-graduate Program: "Information Technologies in Medicine and Biology" (ITMB), Univ. 

of Athens, TEI of Athens, Biomedical Research Foundation of the Academy of Athens (BRFAA), 

National Center for Scientific Resea rch (NCSR) ñDemokritosò, Athens, Greece 
2 

Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece 

Fluorescence is being used in the in vitro Diagnostics (IVD), as a non-destructive way of tracking or 

analyzing biological molecules, for over forty years. Both, autofluorescence (e.g. NADH, Tryptophan 

etc.) or "labeling” with extrinsic fluorescent (chemical dye, fluorescent protein or quantum dot) 

methods, is being employed, to detect the biomolecules under investigation. The purpose of this 

presentation is to review the innovation trail, focused mainly on Immunofluorescence  and Cytometric 

Assays and to endeavor to depict the future course of the emerging “quantum dots” labeling 

technology, as reflected on relevant Industrial Property (IP) Documents.  Plentiful relevant IP-Docs 

have been retrieved, by employing the on-line esp@cenet search-engine of the European Patent Office 

and evaluated, trying to create a patent-mapping of the promising techniques in these three IVD-areas 

and thus, to reveal probable market-trends, during the next 10 years. In total, 36 Immunofluorescence, 

74 Hybrid Hematology and Flow-Cytometry and 39 Quantum-Dots related IP-Documents have been 

retrieved and evaluated. An absolute maximum and plateau is achieved for Immunofluorescence IP-

Documents number between the years 2001-2004 and then decreases. For both, Hybrid 

Hematology/Flow-Cytometry and Quantum-Dots related IP-Documents, after the year 2000, there is a 

convolutional continuous exponential increase of the filed IP-applications, indicating the increasing 

involvement trend of Quantum-Dots in modern Flow Cytometry. 

 

FPS1-4 (10:45-11:00) Evaluation of Hospital Personnel: Comparison of Public 

and Private Sector. 

B. Papoutsis and M. Kallergi 

 
Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece 

 

The long-term success of an organization greatly depends on its ability to objectively assess the 

performance of its staff and obtain qualitative and quantitative metrics of the employees’ contribution 

toward the achievement of its goals. The evaluation of an employee provides a measure of 

effectiveness and correlates actual performance to set standards. The present study involves the 

evaluation of employees in two large health organizations in Greece, a private clinic and a public 

hospital. Employees of the same three departments of the two organizations were evaluated: nursing, 

administrative, and radiology (technical personnel only) departments. Evaluation was done through the 

process of self-evaluation.  Employees completed independently a centrally distributed questionnaire, 

which included 15 closed and 5 open questions and was approved by the department directors.      

Questionnaire data were recorded, organized, and analyzed statistically using the EXCEL spreadsheet. 

The analysis led to the comparison of the employees’ performances between the two organizations and 

the comparison of the departments within each organization. Performance results were also analyzed in 

terms of employee seniority (number of years at the position) and employee sex. The analysis of the 

self-evaluation data showed differences between the two organizations with the employees of the 

private clinic scoring consistently higher in the 14 closed evaluation questions than the employees of 

the public hospital. Public hospital employees showed the least participation in the study; 58.3% 

declined to participate. No differences were observed between the responses of male and female 

employees or senior and junior employees. Generally, we observed trends similar to those reported 

elsewhere for public and private sectors. We also identified bias in several of the responses, something 

that seems to be inevitable in the self-evaluation approach. Differences were not statistically significant 

due to the small number of participants in the survey. In conclusion, the self-evaluation approach 

yielded realistic results but a more objective and less-biased method may be needed for the evaluation 

of hospital personnel. 
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Friday, 21 Jun.      11:30-13:10 

Session Chairpersons: Prof. R. Speller, UCL, UK  

 Prof. G. Nikiforidis, University of Patras 

  

FS2-1 (11:30-11:50) Invited Speech1: New Techniques in Mammography 

Prof. R. Speller 

 
University College of London, UK 

Conventional mammography is the ‘gold standard’ for screening and follow-up examinations for breast 

cancer. However, it has well known problems such as insufficient sensitivity in dense breast tissue and 

the inability to characterise the extent of tumour involvement in infiltrating disease. Different 

techniques are being sought to overcome these problems. This talk will introduce two new techniques 

that may help to solve these problems – X-ray phase contrast imaging and the X-ray biopsy. Phase 

contrast techniques use refraction rather than absorption to create information and this has been shown 

to provide enhanced detection. A technique developed at UCL makes it possible to carry out phase 

contrast imaging with conventional sources. The X-ray biopsy system has been developed at UCL and 

allows the acquisition of image and tissue diffraction data with the same detector. These two 

techniques will be described and recent results presented. 

 

FS2-2 (11:50-12:10) Invited Speech2: Staff and Patient Radiation Doses in 

Interventional Radiology 

Prof. J. Horrocks 
 

St Bartholomewôs Hospital, London, UK 

 

As part of an investigation into apparent high staff doses reported in an Interventional Radiology 

department, a real time staff electronic dose monitoring system was installed. During the investigation 

data on both staff and patient doses was collected and this has since continued as a routine practice for 

over 1000 patients. For each patient procedure the following information has been  recorded: the 

procedure type, the dose area product, the displayed skin dose where available, the fluoroscopy time, 

the dose recorded by an electronic dose meter worn outside the lead apron for up to six members of 

staff involved in the procedure,  and the staff role.  Staff doses are also monitored on a monthly basis 

using a body badge worn under a lead apron, finger ring TLD, and either an eye TLD worn on a 

headband or a collar badge. Data will be presented comparing patient doses over a wide range of 

interventional procedures, and staff doses according to broad procedure type and staff role, and the 

setting of action levels discussed. 

 

FS2-3 (12:10-12:25) Digital Mammography: From Physical Performance 

Evaluation To Image Quality Analysis.  

A.C. Konstantinidis 

 
Department of Medical Physics and Bioengineering, University College of London, UK 

Session 2:  Medical Imaging I 
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Since the early 1990s digital X-ray detectors have been used extensively for medical imaging 

applications, such as Mammography, General Radiography, Computed Tomography, Tomosynthesis, 

Fluoroscopy, etc. The quality of a radiograph needs to be adequate to provide the required information 

for a given task. The primary physical parameters that affect image quality are spatial resolution, noise 

and contrast. The Modulation Transfer Function (MTF) is the combination of contrast and resolution, 

the Noise Power Spectrum (NPS) combines the noise and resolution, and the Signal-to-Noise Ratio 

(SNR) expresses the ratio between signal and noise in large scale objects (i.e. at zero spatial 

frequency). The combination of SNR, MTF and NPS determines the Detective Quantum Efficiency 

(DQE) which represents the ability to visualize object details of a certain size and contrast. This study 

is using image simulation to estimate how the experimentally measured SNR, MTF and NPS of several 

digital X-ray detectors affect the mammographic image quality. The latter is measured in terms of 

Contrast-to-Noise Ratio (CNR) and Contrast-Detail (CD) analysis, using synthetic breast and CDMAM 

phantoms, respectively. 

Acknowledgements 

The author is grateful to Professor Robert Speller and Dr. Alessandro Olivo for their endless guidance 

and support 

 

FS2-4 (12:25-12:40) Dual Energy Mammography X-Ray Spectra Optimization 

for the Microcalcification Detection  

V. Koukou
1
, G. Fountos

2
, N. Martini

1
 P. Sotiropoulou

1
, C. Michail

2
, I.  Valais

2
, I. Kandarakis

2
 

and G. Nikiforidis
1 

1
 Department of Medical Physics, Medical School University of Patras, Patras, Greece 

2
 Department of Biomedical Technology Engineering, Technological Educational Institution of Athens, 

Greece  

Detection of a target object in a radiological image is often obstructed by an obscuring background, 

“clutter”, resulting from the contrast between various materials in the neighborhood of the target. Dual-

energy imaging (which provides low- and high- energy images) may improve the ability to detect and 

visualize microcalcifications. In this report, combinations of various filter thicknesses and tube 

voltages, using Rh anode for low energy and W anode for high energy were examined. The filters 

applied to Rh/W (referred to us as anode combination) spectra were selected according to their K-edges 

(K-edge filtering). The impact of these parameters on the calcification signal-to-noise ratio (SNRtc) for 

a fixed entrance dose was studied. Optimization was based on the minimization of both the Coefficient 

of Variation of the incident photons and spectra’s relative Root Mean Square Error (RMSErel) leading 

to narrow energy band X-rays. In all cases SNRtc should exceed the threshold value of 3 (SNRtc ≥ 3). 

The optimum results were obtained from filtered spectra at 40kVp (Rh anode, 90 μm Rh) and 60kVp 

(W anode, 1000 μm Eu) for low- and high- energy respectively. After filtration mean energy values of 

21.0 and 43.3 keV for the low- and high- energy was obtained. 

Acknowledgement 
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FS2-5 (12:40-12:55) X-ray Spectra Optimization for the 

Hydroxyapatite/Collagen Ratio Determination - A New Approach in 

Osteoporosis Diagnosis 

N. Martini
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1
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2
, A. Bakas

3
, I. 
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1
 Department of Medical Physics, Medical School University of Patras, Patras, Greece 

2
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3
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The Dual energy method, using two different energies generated by an X-ray tube, has been applied in 

the diagnosis of osteoporosis by determining bone mass or bone density. By measuring parameters that 

characterize bone quality, such as the Ca/P or Hydroxyapatite/Collagen (HAp/Col) ratios, a potential 

bone fracture can be predicted more efficiently. The aim of this study was the optimization of dual 

energy X-ray spectra through the estimation of the Coefficient of Variation (CV) in HAp/Col ratio 

determination. The upper limit of CVHAp/Col value was set to ≤ 3%. Single and double exposure 

methods were used in order to obtain polyenergetic spectra. Unfiltered spectra were obtained from 

Boone et al (1997 Med. Phys. 24 1661–70) for Tungsten (W) anode. For the implementation of the low 

and high energy beams, several filters were applied to the spectra, based on their K-edges, so as to 

provide quasi-monochromatic beams. The optimum results, for the single exposure method, were 

obtained for a 120kVp spectrum with added beam filtration of 800μm Ce (CVHAp/Col=1.88%). For the 

double exposure technique, a CVHAp/Col value of 2.23% was obtained using 40 and 120kVp with added 

filtration of 250μm Cd and 1150μm Yb, respectively. 

Acknowledgement 

This research has been co-funded by the European Union (European Social Fund) and Greek national 

resources under the framework of the “Archimedes III: Funding of Research Groups in TEI of Athens” 
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FS2-6 (12:55-13:10) Assessment of the Impact Of Dark Signal on Image Quality 

in Computerized Mammography 

A. Valasi
1
, M. Argyrou

1
, I. Floros

1
, A. Siountas

 2
, S. Synefia

1
, I. Vamvakas

3
, M. Lyra

1 

1 
Radiation Physics Unit, 1

st
 Department of Radiology, University of Athens, Greece 

2
 Medical Physics Department, Aristotle University of Thessaloniki, Greece 

3
Department of Medical Physics, Iaso, Athens, Greece 

 

The aim of this study is to examine the impact of dark signal on assessing the image quality in 

computerized mammography. A GE analogue mammography unit was calibrated to be used with an 

Agfa CR35-X system. Tests for quality control were performed and Image Plates (IPs) were erased by 

the CR system. All IPs were first exposed to known amounts of scatter radiation and then used to take 

mammographic images of phantoms with varying density (a PASMAM-1054 Phantom with PMMA 

and Al inserts). Since high Signal-to-noise ratio (SNR) and high Contrast-to-noise ratio (CNR) are of 

great importance in mammographic image quality, we measured SNR and CNR of the taken images.  

Our results show the effect of scatter radiation on SNR and CNR. Scatter radiation increases SNR and 

decreases CNR. The impact of background signal was found not to be negligible. Dark signal 

deteriorates image quality in CR mammography. Consequently, further investigation may be warranted 

and daily erasure of the IPs is recommended in order to limit dark signal effect on image quality. 

 

FS2-7 (13:10-13:25) Dual-Energy Inverse-Mapping Technique to Estimate 

Calcium-To-Phosphorous Mass Ratio in Bone Quality Assessment 

P. Sotiropoulou
1
, N. Martini

1
, V. Koukou

1
, G. Fountos

2
, C. Michail

2
, I. Valais

2
, I. Kandarakis

2
 

and G. Nikiforidis
1 
 

1
Department of Medical Physics, Medical School University of Patras,  Greece 
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2
Department of Biomedical Technology Engineering, Technological Educational Institution of Athens,  

Greece 

 

Bone quality is a broad term encompassing factors affecting the structural and material properties of 

bone. X-ray dual-energy method (XDEM) provides one way to explore bone quality in terms of bone 

tissue material properties. In this study a XDEM is presented for the determination of Ca/P mass ratio, 

parameter which appears to play an important role in bone health. The low- and high-energy intensity 

measurements were combined, using a nonlinear mapping function, to cancel out the soft tissue 

structures and generate the dual energy (DE) Ca/P mass ratio value. The total entrance-skin exposure 

from low- and high-energy measurements was constrained so that they are similar to diagnostic-

examination levels. The DE simulated data were exported using variable Ca and PO4 thickness on a 

fixed total tissue thickness. The thickness of each material was fitted separately using a nonlinear least 

squares minimization algorithm. The functional forms of inverse functions that have been investigated 

are the linear, quadratic, cubic, and conic functions. The inverse-mapping functions were found to vary 

as analytic functions of second (conic) and third (conic) order. A nonlinear eight term rational function 

was selected for dual energy calibration which appeared to be capable of high fitting accuracy while 

requiring relative few terms.  
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FS3-1 (15:00-15:15) Radiation Dose in Repeated CT guided Radiofrequency 

Ablations. Where do we stop? 

I. A. Tsalafoutas
1
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2
, C. Triantopoulou

2
, E. Kolliakou, P. Maniatis

2
, J. Papailiou

2
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Medical Physics Dpt, Agios Savvas Anticancer Hospital,  Athens, Greece. 
2  
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The purpose of this study was to calculate cumulative doses in patients that underwent repeated CT 

guided radiofrequency ablations (RFA). From all patients that had undergone RFA during a five years 

period, those which had three or more RFAs were selected. Using the CT images DICOM data, the 

dose length product (DLP), effective dose (E), skin dose profiles and peak skin dose (PSD) were 

calculated, using methods and software developed for this purpose. For each patient, cumulative DLP 

and E were calculated from the sum of the respective figures of each individual procedure. To calculate 

PSD, the skin dose profiles of individual procedures were overlaid on the same Z-axis scale using 

anatomical landmarks for reference and then they were summed up. Five patients were studied; four 

had undergone 3 RFAs and one 10 RFAs. Cumulative DLP, E and PSD ranges were 5.6-22.3 Gy cm, 

0.08-0.36 Sv and 0.8-3.4 Gy, respectively. Median E and PSD values per RFA were 35 mSv and 

0.4 Gy, respectively. Patients that undergo repeated RFAs are exposed to considerably high radiation 

exposure levels, but when these are in the final stage of malignant diseases, stochastic radiation risks 

isn’t the problem. Deterministic effects however, should be avoided.  

 

FS3-2 (15:15-15:30) Radiation Exposure during ERCP Endoscopic Procedures: 

5 Years Experience. 

V.Tsapaki, K.D.Paraskeva, C.Triantopoulou, A.Giannakopoulos, N.Mathou, P. 

Aggelogiannopoulou, J.A.Karagianis 

Konstantopoulio General Hospital of Nea Ionia, Athens, Greece 

Endoscopic retrograde cholangiopancreatography (ERCP) is a widespread interventional therapeutic 

procedure during which the duodenum, papilla of Vater, bile ducts, gallbladder and pancreatic duct are 

investigated. The aim of this study was therefore to investigate patient radiation doses during 

interventional ERCP procedures. A total number of 768 patients having ERCP from 2009 to March 

2013 are included. The X-ray machine used was a Philips Essenta radiology system with a KAP meter 

installed in the X-ray tube housing. Kerma Area Product (KAP) in Gycm
2
, fluoroscopy time (T) in min 

and total number of X-ray films (F) were collected. All ERCP procedures were done under local 

sedation and with a fixed set-up for the patient. ERCPs were performed by one endoscopist with more 

than 10 years of experience.  Median patient dose was 3.07 Gy.cm
2
 (range: 0.09-106.7 Gy.cm

2
). There 

is large range of results (high to low KAP: 1185). Median T and F were 2.6 min and 2.0 films, 

respectively.  Low linear correlation between KAP and T and F were observed. Conclusion: Rthe large 

range of results revealed the need to continuously monitor this procedure in the near future in order to 

investigate possible reasons for this rather large range. 

Session 3:  Radiation Protection in Radiology 
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FS3-3 (15:30-15:45) Human Beings and Radiation – A Review 
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1
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2
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3
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1
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2
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2
, P. 

Yannakopoulos
4 

 
1
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2
Department of Computer Electronic Engineering, Technological Education Institute of Piraeus, 

Greece 
3
Brunel University, Department of Engineering and Design, London, UK 
4
Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece  

 

The human body lives and breathes every day in an environment full of natural and artificial radiation. 

Radiation’s nature may be energetic particles or electromagnetic waves. Radiation’s capability can be 

ionizing or non-ionizing. Severe and relatively immediate risk for quality of human (other living 

creatures included) life stems from exposure to the ionizing radiation, as long as the absorbed dose 

becomes higher than thresholds laid down by authorities. Institutionalized agencies have set exposure 

limits for non-ionizing radiation too, although the health consequences there are not clear enough. 

After exposure to non-ionizing radiation, risk for life quality hides behind the exposure’s duration; so 

scientists expect objective results to be revealed after few decades of use of wireless net and mobile 

phones. This paper will review the most recent results of the effects of non-ionizing radiation, focusing 

however on the use of mobile phones.  

 

FS3-4 (15:30-15:45) Patient radiation protection and dose measurements during 

C-arm fluoroscopy in orthopaedic surgery. 

D. I. Papadopoulou, A. A. Chatzis, G. A. Christopoulos, O. Ν. Kasimati, D. Τ. Tosonidou, I. 

S. Kaskarelis 

Department of Radiology, ñAsklepieio Voulasò General Hospital, Athens, Greece 

Nowadays, C arm fluoroscopy is increasingly being used in orthopaedic surgery.  Patient’s radiation 

exposure is much less compared to other interventional procedures. However, training of orthopaedic 

surgeons and technologists on basic principles of radiation protection, contributes to minimization of 

radiation exposure and radiation effects to a patient undergoing fluoroscopic procedure. Moreover, in 

order to optimize patient doses it is essential to keep records of patient dose measurements during each 

procedure. This will help to establish diagnostic reference levels as required for all radiological 

examinations (Medical Exposure regulations, Health 2000).  Patient’s radiation exposure from C- arm 

fluoroscopy was estimated for 350 patients who underwent orthopaedic procedures. All procedures 

where divided in three study groups: (a)Operation of upper and lower extremity, (b)Dynamic Hip 

screw (DHS) fixation for peritrochanteric fracture and (c)intramedullary nailing for peritrochanteric 

fractures of the femur. For each procedure, total fluoroscopy time t(min) and total Dose Area Product, 

DAP(Gy∙cm²) were recorded. Total fluoroscopic time ranged from 0,017min to 2,133min (average: 

0,286min). DAP values ranged between 0,0008-4,34 Gy∙cm² (median: 0,188 Gy∙cm²). In general, DAP 

values for limbs and extremities (median DAP=0,011 Gy∙cm²) were significantly lower than DAP 

values for DHS fixation (median DAP= 0,266Gy∙cm²) or intramedullary nailing (median DAP= 

0,536Gy∙cm²).  Finally, record and publication of DAP values, may contribute to the establishment of 

national diagnostic reference levels for orthopaedic procedures, in order to optimize patient radiation 

protection. 

 

FS3-5 (16:00-16:15) Effects on Oogenesis and Oxidative Stress Induction on the 

Standard Biological System D. Melanogaster:  Comparison of Non Ionizing 

Electromagnetic Radiation Emitted by a Cellular Phone and a Frequency 

Generator 
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1
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2
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1
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1
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M.P. Ntzouni
1
, L.H. Margaritis

1 

1
 Department of Cell Biology and Biophysics, Faculty of Biology, University of  Athens, Greece 

2
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The aim of this study is to investigate biological effectiveness of non ionizing electromagnetic 

radiation in relation to the exact pattern of the emitted electromagnetic wave. The radiation sources 

used were a conventional mobile phone operating at 900MHz and a frequency generator (HP 8924E, 

CDMA MS SERVICE Test Set, 30-1000 MHz) emitting continuous (CW) or frequency modulated 

(FM/50kHz signals) pulses at 900MHz. Mature female insects Drosophila melanogaster strain Oregon 

R, were irradiated for 60 minutes on the 5
th
 day of their adult lives. At this age the insects have fully 

completed their oogenesis pattern and have follicles of all stages (germarium to stage 14). The ovaries 

of the irradiated and the control insects were anatomically removed.  Free radicals were detected 

through fluorimetric assay, using CM-H2DCFDA dye, immediately after irradiation.  Fluorescence 

microscopy was used to detect apoptotic follicles a few hours after irradiation with acridine orange 

staining. Increase in free radicals and apoptotic follicles were observed after all irradiation protocols. 

However, the increase in free radicals, provoked after exposure to both modulated signals emitted 

either from the cell phone or the generator, was greater than the one observed after CW exposure. Same 

difference was also found in the number of apoptotic follicles. The results indicate that modulated 

electromagnetic waves are more bioactive than continuous wave forms, inducing increased amount of 

free radicals and number of apoptotic follicles. 
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FS3-6 (16:15-16:30) Staff Radiation Doses in Interventional Procedures. Is there 

a Need for Concern? 

 

S. Kottou
1
, V. Tsapaki
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1
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2
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Medical radiation from X-rays and nuclear medicine is the largest manmade source of radiation 

exposure in Western countries, one-half of which come from cardiology procedures. Interventional 

radiology and interventional cardiology account for about 10-15% of overall exposure to the average 

citizen. The high levels of patient exposure also imply a significant professional exposure for the 

interventional cardiologist, who needs to operate near the patient and the radiation source. The single 

dose per procedure of the operator is on the order of magnitude of one thousandth of the exposure of 
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the patient. However the most active and experienced interventional cardiologists in high-volume cath 

labs have an annual exposure equivalent to around 5 mSv (below apron) per year, two to three times 

higher than that of diagnostic radiologists. This implies that the lifetime estimated organ dose for a 

busy interventional cardiologist after 25 years of work in the catheterization laboratory is in the order 

of magnitude of 1 to 3 Sv. Unfortunately, the practice of interventional cardiology is sometimes 

accompanied by suboptimal perception of radiation risk and by negligent use of radiation protection 

tools, the appropriate use of which can reduce professional exposure by 90%.  
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FPS2-1 (15:15-15:30) MECHANICAL VENTILATION SOFT COMPUTING 

DECISION SUPPORT MODELS FOR HOME AND INSTITUTIONAL LONG TERM 

CARE. 

 

A. Tzavaras
1
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2
, B. Spyropoulos
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1
Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece. 
2
City University, London, UK 

 
Ventilation management is the ongoing process of adapting ventilator settings to mechanically 

ventilated patient-needs. The present paper develops and evaluates two different mechanical ventilation 

Decision Support Systems (DSS) utilizing well established soft computing techniques; namely 

evolution of Fuzzy-systems and Adaptive Neuro-Fuzzy Inference Systems (ANFIS).  Seventy hours of 

real-patient data have been collected from mechanically ventilated patients. Data sets were categorized 

into three lung pathology groups. Sixty percent of the recorded data sets (training set) were used for the 

development of hybrid DSS. Evaluation of the developed lung pathology specific systems was 

performed: first against the 40% of the remaining data-sets in terms of statistical disagreement between 

DSS suggestions and clinical decisions on ventilator Tidal Volume, Respiration Rate, Fraction of 

Inspired Oxygen, Positive End Expiratory Pressure and Maximum delivered pressure and flow settings, 

and second as a percentage of DSS suggestions lying within clinical disagreement standard deviation. 

Results suggest that ANFIS exhibited superior performance over evolved Fuzzy DSS in terms of root 

mean square error. The advantage of Soft Computing methods for developing DSS for ventilation 

management lies in their ability to self-generate, by employing available clinical data-sets and thus, 

capturing clinical experience, medical protocols and guidelines. 

 

FPS2-2 (15:30-15:45) A Wireless Monitoring System Supporting Contemporary 

Home-Care. 

 

A. Tzavaras, B. Spyropoulos 

Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece.                                    

The fusion of Biomedical Technology, Informatics and Medical Decision-making into the modern 

Clinical Decision Support Systems (CDSS), as well as, the population ageing and the escalation of 

hospital costs are the driving forces for adopting decentralized systems of health care provision. One of 

Parallel Session 2:  Emergency/ICU/Surgery 

and Home-Care Technology 
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the main problems arising with decentralized health care provision, such as Home Care, is the 

discontinuity of medical care. This discontinuity appears not only in medical data transfer, but also in 

the quality of medical supervision. In order to accommodate for the lack of sufficient medical 

supervision in Home-Care environment, we have developed a low-cost prototype solution for 

monitoring basic physiological parameters, at home. The implemented architecture is employing 

wearable biomedical signal acquisition modules, using commercially available technology, in order to 

minimize the development cost. These modules transmit the acquired vital signs through a wireless link 

to a laptop computer. A web application allows continuous quasi real-time supervision of patient’s 

Biosignals from any PC equipped with a web browser and appropriate authorization codes. The 

adoption of remotely controlled Home-care information systems that create paperless EHR seems to be 

inevitable in contemporary healthcare environment, and the developed system is our contribution, 

towards this direction.  

 

FPS2-3 (15:45-16:00) DEVELOPMENT STATUS OF AN ANAESTHESIA 

INFORMATION MANAGEMENT SYSTEM 

 

D. Zogogianni
2
, A. Tzavaras

1
, B. Spyropoulos

1 
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2
Common post-graduate Program: "Information Technologies in Medicine and Biology" (ITMB), Univ. 

of Athens, TEI of Athens, Biomedical Research Foundation of the Academy of Athens (BRFAA), 

National Center for Scientific Research (NCSR) ñDemokritosò, Athens, Greece. 

 

The purpose of this paper is to present the design and the current development status of an Anesthesia 

Information Management System (AIMS). For this system, the physical and technical advances, 

depicted in relevant, recently published Industrial Property documents, have been taken into account.  

Additional innovative sensors create further data-load to be managed. Novel wireless data-transmission 

modes demand eventually compliance to further proper standards, so that interoperability between 

AIMS and the existing Hospital Information Systems (HIS) is being sustained. We attempted to define, 

the state-of-the-art concerning the functions, the design-prerequisites and the relevant standards and of 

an “emerging” AIMS that combines hardware innovation, real-time data acquisition, processing and 

displaying and enables interoperability with the components of an existing HIS. 

  

Table 1. Summary of the Development Status of our AIMS 

 

Vital Signs Acquisition Anesthesia Record Interoperability Features 

Wireless:  ECG NIPB SpO2 
Anesthesia/Patient 

Management  

Classification: ICD-10 Terminology: 

IOTA 

Traditional: AP RR AR LC 

(on demand) 

Drugs/Disposable 

Management 

Vital-signs representation: ISO11073 

Terminology  

Domain Information Model (DIM)  

Optical: PO  PCO2 PN2O 

Vital Signs on-line ECG 

NIPB SpO2   

Vital Signs off-line: Any 

Version II  (under development)  

HL-7 v.3-CDA-RIM      

E/Chemical:PO2 
Quality Assurance  Adverse 

Events Reporting 

Version I (implemented) Human-

readable, No semantics, Text. 

Thermal: T 
Cost Estimation DRGs - 

viewpoint  
Anonym outcomes for R&D  purposes 
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Finally, we report based on this approach, about the design and implementation status, of our “real-

world” system under development and we discuss the multifarious obstacles encountered during this 

still on-going project. 

 

 

FPS2-4 (16:00-16:15) The Employment of Low-Cost Portable CCD-Based 

Microscopes to Support Early-Diagnosis and Bedside-Treatment at Home. 

 

B. Spyropoulos 

 

Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece. 

 

The purpose of this paper is to present the development status of a system that expands in vitro 

Diagnostics Point-of-Care testing (IVD-PoCT) capabilities, enables bedside in vivo loci and in vitro 

samples’ microscopy, and allows for morphological data acquisition and processing. The system is 

employing custom-made software and adjustments, on a commercially available portable, lightweight 

and extremely inexpensive Bresser USB-digital Microscope (Meade Instruments Europe GmbH & Co. 

KG), adapted thus, to operate also, as a reliable visual spectrophotometer. We are developing software 

tools, allowing for the minimization of the necessary prerequisite laboratory skills of the potential user. 

For example, for end-point chromogenic applications, the Modulation Transfer Function (MTF) is 

being thoroughly experimentally compared, after proper standard color-calibration, with the 

corresponding performance of a custom assembled reference hybrid UV-VIS-NIR microscope-

spectrophotometer. The system-testing is presently focused on digital spectral-photometric estimation 

of the wavelength and the intensity of color-developing reactions, from the digital images of 

miniaturized liquid assays, on a microscopy slide or a strip. The developed system offers an 

inexpensive approach towards merging microscopy and spectroscopy techniques with modern 

microfluidics and ensuring connectivity to digital medical records, expanding thus, bedside IVD-PoCT 

support of the treating clinical personnel.  
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Friday, 21 Jun.      17:00-18:00 

 

FS4-1 (17:00-17:15) Tomotherapy 

 

K. Theodorou, Associate Professor on Medical Physics 

Medical Physics Dept., Medical School, University of Thessaly, Larissa, Greece 

 

Techniques and technologies that allow delivery of higher tumor dose without exceeding normal tissue 

tolerances play an important role in improving radiotherapy outcomes. Two recent technological 

advances in radiation therapy are intensity-modulated radiotherapy (IMRT) and image guided 

radiotherapy (IGRT). Helical tomotherapy is a unique modality of image-guided intensity (IMRT) 

modulated radiation therapy that was conceived by investigators at the University of Wisconsin. It can 

be thought of as a hybrid between a linear accelerator (linac) and a helical CT unit. As such, it has 

intrinsic capabilities of image guidance through its megavoltage CT component. The miniaturized 6 

MV linac is mounted on a slip-ring gantry allowing continuous 360-degree rotation while the patient is 

translated through the bore, thereby providing a helical radiation delivery pattern. The unit is designed 

to administer IMRT, and this continuous helical radiation-delivery method appears well suited for 

generating highly conformal, complicated radiation dose distributions. The purpose of this presentation 

is to demonstrate the technical aspects of the Tomotherapy Unit, to comment on its clinical applications 

and finally to focus on the Quality Assurance and Dosimetry aspects of the unit in a clinical setting. 

 

 

FS4-2 (17:15-17:30) CyberKnife® Robotic Radiosurgery System: Quality 

Assurance and Dosimetry 

C. Antypas, E. Pantelis 

Medical Physics Department, IATROPOLIS Clinic, Athens, Greece 

 

Robotic technology, image guidance based on sophisticated tracking software and small field 

dosimetry issues are incorporated into the CyberKnife® Robotic Radiosurgery System (CK RRS) 

which is used to treat intracranial, spinal and extracranial moving lesions. Performance evaluation 

procedures are presented for each of the CK sub-systems. The system was controlled for the 

mechanical accuracy of the robotic manipulator, for the mechanical accuracy, image quality, kV 

parameters of the Target Locating System. Beam characteristics and beam output parameters of the 

6MV linac were measured with a variety of detectors, suitable for small field dosimetry. Phantom 

results revealed sub-millimeter beam delivery precision and dose placement total accuracy for all 

Session 4: Round Table: State of the Art in 

Radiotherapy, QA & Dosimetry 
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tracking methods. The presented quality assurance and dosimetric tests should be part of a fully 

integrated quality assurance program for the clinical implementation of the CyberKnife® Robotic 

Radiosurgery System. 

 

FS4-3 (17:15-17:30) Volumetric Modulated Arc Therapy 

C. Papageorgiou  
 

Medical Physics Department, IASO General Hospital, Athens, Greece 

 

Volumetric Modulated Arc Therapy is a rotational approach to the delivery of IMRT. It combines the 

dosimetric advantages of rotational delivery with the dose painting capabilities of IMRT. During 

VMAT the beam intensity is modulated through the MLC movement, gantry speed and dose rate.  Due 

to this complicated nature of treatment, several patient specific QA methods have been developed 

Historically, the first utilized, film dosimetry and ion chamber measurements (very complicated and 

time consuming method). The technological evolution allowed the development of more ergonomic 

systems based on array detectors (diodes or ionization chambers) such as Matrix, 2D Array seven29, 

MapCheck followed by 4D arrays Octavious, Delta 4, ArcCheck, and Compass. The main objective of 

these systems is to accurately measure and compare the TPS planned dose distribution with that 

actually delivered by the Linear Accelerator. In this way, any discrepancies arising from either TPS 

inaccuracies or Accelerator performance can be detected and hopefully taken into account.  
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FS5-1 (18:10 – 18:25) Dosimetry Quality Audit in Greek Radiotherapy Centers  

 
A. Boziari and C. J. Hourdakis  
 

Greek Atomic Energy Commission (GR), Ag. Paraskeui, Greece  

 

 

Dosimetry quality audits and inter-comparisons in radiotherapy centers is a useful tool in order to 

enhance the confidense for an accurate therapy and to explore and dissolve discrepancies in dose 

delivery. This is the first national comprehensive study that has been carried out in Greece. During 

2002 – 2006 the Greek Atomic Energy Commission performed a dosimetry quality audit of high 

energy external photon beams in all (23) Greek radiotherapy centers, where 31 linacs and 13 Co-60 

teletherapy units were assessed in terms of their mechanical performance characteristics and relative 

and absolute dosimetry. The quality audit in dosimetry of external photon beams took place by means 

of on-site visits, where certain parameters of the photon beams were measured, calculated and assessed 

according to a specific protocol and the IAEA TRS 398 dosimetry code of practice. In each 

radiotherapy unit (Linac or Co-60), certain functional parameters were measured and the results were 

compared to tolerance values and limits. Doses in water under reference and non-reference conditions 

were measured and compared to the stated values. Also, the treatment planning systems (TPS) were 

evaluated with respect to irradiation time calculations. The results of the mechanical tests, dosimetry 

measurements and TPS evaluation have been presented in this work and discussed in detail. This study 

showed that Co-60 units had worse performance mechanical characteristics than linacs. Twenty eight 

(28%) of all irradiation units (23% of linacs and 42% of Co-60 units) exceeded the acceptance limit at 

least in one mechanical parameter. Dosimetry accuracy was much worse in Co60 units than in linacs. 

61% of the Co60 units exhibited deviations outside±3% and 31% outside ±5%. The relevant 

percentages for the linacs were 24% and 7% respectively. The results were grouped for each hospital 

and the sources of errors (functional and human) have been investigated and discussed in details. This 

quality audit proved to be a useful tool for the improvement of quality in radiotherapy. It succeeded to 

disseminate the IAEA TRS-398 protocol in nearly all radiotherapy centers achieving homogenization 

and consistency of dosimetry within the country. Also, it detected discrepancies in dosimetry and 

provided guidance and recommendations to eliminate sources of errors. Finally, it proved that quality 

assurance programs, periodic quality control tests, maintenance and service play an important role for 

achieving accuracy and safe operation in radiotherapy. 

 

 

FS5-2 (18:25 – 18:40) Quality Assurance Measurements in Contemporary 

Radiology  

 
A. Papathymiou

1
, G. Fotiadis

1
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1
, G. Manousaridis

2
 and B. Spyropoulos

1
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Session 5: Quality Assurance and Radiation 

Dosimetry 
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Dosimetric and other Quality Assurance related Measurements in contemporary Radiology are 

inevitable, in order to ensure Image optimization combined with Patient-safety enhancement. 

Therefore, we have set-up a program of relevant parameter measurement in Diagnostic Radiology, 

concerning various types of equipment, installed in Hospitals and other facilities, in the Attica district. 

In this first phase of the project, the measurements have been focused on following Radiology 

equipment, mostly after major service or repair: 

¶ Simple X-ray Radiography systems with Bucky. 

¶ Fluoroscopy Systems. 

¶ Analog Mammography systems (Mo-Rh Anode and Mo-Rh-Al filters). 

¶ Digital Mammography with solid-state detectors. 

¶ Dental X-ray equipment and CBCT. 

The equipment employed is synopsized in Table 1. 

 

Table 1. Measuring equipment employed 

''Diavolt” kV 

meter / timer 

''Siemens'' High 

Voltage (HV) 

Tank Blinder 

''Gammex''  

mA/mAs meter   

(up to 2000mA,  

up to 3sec) 

Precision  Multi-

meters Portable 

Oscilloscope 

''Fluke'' 189 

''AMPTEK” 

XR-100T-CdTe  

Xray Spectral 

Analyzer 

''Gammex'' 

RMI 240 kVp  

meter / timer   

Oscilloscope 

''Hameg''   

2- Channel  

A/D Autoset 

''GE” dose meter 

up to 40 kV 

(mammography) 

up to 20 mGy 

Photo- sensitive 

plates   

''Solidose''  

RTI Electonics 

300/308/400 

Dosemeter 

 

Extended High-voltage, Current, Energy spectra, Primary and Scattered Radiation Exposure free-air, 

Absorbed-dose etc. measurements have been carried out and documented, according to the 

Manufacturers’ and/or Radiation Protection Guidelines/Protocols, in the above mentioned X-ray 

equipment. 

 

 

FS5-3 (18:40 – 18:55) Radiation Exposure of Patients Undergoing PET-CT 

Examination  

 
M. Metaxas  

 
Biomedical Research Foundation of the Academy of Athens, Greece  

Modern PET-CT hybrid scanners are comprised of the CT module coupled to the PET module in a 

single gantry. Patients undergoing Whole Body PET-CT are exposed to ionising radiation arising from 

the administration of the injected radiopharmaceutical (internal exposure) together to that arising from 

the external CT exposure. Absorbed doses to patient tissues or organs from the intravenous 

administration (nominally F18-FDG, Choline, and FLT) are difficult to physically measure and can 

only be estimated by means of the Medical Internal Radiation Dose (MIRD) schema. External CT 

exposure is a combination of the topogram exposure (describing the limits of the scan range) as well as 

the exposure of the CT examination. At our centre (BRFAA) non-diagnostic CT (nD-CT) scans are 

performed minimising the overall exposure to the patient. In this work, Volume CT Dose Index 

(CTDIvol) values are presented based on in-house phantom/chamber exposure measurements. 

Furthermore, the relation of the external exposure (CT and topogram) tube settings to the Average 

Effective Dose is also presented. Finally, possible ways and future directions to further minimise 

radiation exposure to patients undergoing PET-CT examination is also discussed. 
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FS5-4 (18:55 – 19:10) Pre-Therapeutic Patient-Specific Dosimetry of Y-90 

DOTATOC in Patients with Neuroendocrine Tumors: Preliminary Results  

 
M.T. Chalkia, A.P. Stefanoyiannis, S.N. Chatziioannou, A. Prentakis and E.P. Efstathopoulos  

 
Attikon University Hospital, Athens, Greece.  

 

NeuroEndocrine Tumors (NETs), which more often appear in the GastroEnteroPancreatic (GEP) 

system, overexpress certain subtypes of somatostatin receptors. Peptide Receptor Radionuclide 

Therapy (PRRT) is based on labeling of somatostatin analog peptides, resulting in internal irradiation 

of tumors. Pre-therapeutic patient-specific dosimetry in PRRT appears essential for high levels of 

safety and efficacy of a treatment course. In this study, two patients with metastatic NETs undergoing 

PRRT with 
90

Y-DOTA-Tyr
3
-Octreotide

 
(
90

Y-DOTATOC) were investigated. 
99m

Tc-

Hydrazinonicotinamide-Tyr
3
-Octreotide

 
(
99m

Tc-HYNIC-TOC) was used as a surrogate for 
90

Y-

DOTATOC, in order to perform the dosimetric calculations for therapeutic exposure of organs and 

NETs. Whole-body and SPECT scans were acquired. The applied dosimetric protocol was enhanced by 

the introduction of correction factors corresponding to the deviations of nominal and measured activity 

values.  
90

Y-DOTATOC absorbed doses for liver Dliver, kidneys Dkidneys and NETs DNETs were found to 

be: Dliver 0.4 – 0.5 mGy/MBq, Dkidneys 0.6 – 0.7 mGy/MBq, DNETs 0.2 – 2 mGy/MBq. Applying the 

proposed protocol to therapy patients assures improved accuracy of the dosimetric results, which are in 

agreement with other published data.  
 

 

 

 

FS5-5 (19:10 – 19:25) A patient Medical Imaging Referral Support System Based 

on Medical-Managerial and Patient-Safety Criteria  

 
V. Mamakou

1
 and B. Spyropoulos

2
  

 

1 ñDromokaiteionò Psychiatric Hospital, Athens, Greece,  

2 Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece. 

 

The German Commission on Radiological Protection has worked out guidance on radiological and 

nuclear medical examinations in Germany, on behalf of the Federal Ministry for the Environment, 

Nature Conservation and Nuclear Safety in 2006. The Recommendations are continuously being 

adjusted to the actual state of medical science and technology, taking into account the constructive 

proposals for amendments and improvements, contributed by physicians, scientific organizations and 

working groups. We have obtained the permission to translate into Greek the updated version of the 

guidance that was passed by the German Strahlenschutzkommission (SSK) as a Recommendation 

(231-Meeting 09-10/12/2013) and we have combined it with the Greek translation of the WHO ICD-10 

and the Greek DRG-alike “KEN” Codification. The resulting in system constitutes a convenient 

Medical Imaging referral-tool for every Clinician, nevertheless, particularly helpful for the primary-

care Practitioners.  The developed tool supports referral decisions concerning: 

Á Referral decision-making support based on collectively and thoroughly peer-reviewed 

Recommendations. 

Á Appropriate selection of the imaging-technique ranking and sequencing, with regard to diagnostic 

efficiency, combined with patient-safety.   

Á Acquaintance of medical personnel with the inevitable, in contemporary medical practice, 

employment of established codifications and classifications of diagnostic procedures and the 

associated costs for the Greek National Health System. 
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FS5-6 (19:25 – 19:40) Pinpointing on-Time Ethical Issues Related to 

Neuroradiology and CNS Implants by Properly Evaluating Relevant Industrial 

Property Documents  

 
B. Spyropoulos  

Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece. 

 

Central Nervous System (CNS) implants, aiming to restore central nervous system functions, altered by 

disease or trauma, constitute an important emerging therapeutic technology. However, there are still 

“grey zones” concerning electronic-implant influence on the beliefs, desires, intentions and emotions 

that constitute the human mind. On the other hand, some Neural Imaging (Neuroradiology) methods 

possess also the potential of revealing unconscious attitudes, to detect deception and other “morally 

loaded” aspects.  Both techniques raise ethical and legal issues, concerning privacy intrusion, reliability 

and validity aspects of predictive Neuroimaging and CNS-implants that should be further examined. 

This paper expresses the opinion that the retrieval and proper evaluation of Industrial Property (IP) 

Documents, might contribute to pinpoint and expose on-time such ethical issues.  The IP-rights related 

necessary expenditure, reduces dramatically the number of granted and especially of “surviving” 

patents, compared to the corresponding academic scientific papers. Further, there is usually enough 

time between the first publication of a relevant patent application and its industrial employment.  These 

benefits allow for a fast, inexpensive, effective and efficient method for at least spotting critical ethical 

and legal issues demanding cautiousness, possibly restraining its application, and eventually legislative 

action for the protection of the general public.  
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Friday, 21 Jun.      10:30-17:00 

 

FPPS-1 Treatment Plan Dose Verification of a Cyberknife Prostate Case  

 
A. Salvara, E. Pantelis, C. Antypas, L. Sideri and N. Salvaras  

 
CyberKnife Center, Iatropolis-Magnitiki Tomografia, Athens, Greece.  

 

To verify the dose distribution of a prostate treatment plan delivered using a CyberKnife robotic 

radiosurgery system. Measurements were performed using EBT Gafchromic films. Film calibration 

was performed by cutting 28 square pieces of 3cm in size from two sheets of EBT films and irradiating 

them with doses from 0 to 15Gy using a 10x10cm
2
 6MV photon field. Films were scanned one day 

post irradiation in a Microtek flatbed scanner using resolution and colour depth of 150 dpi and 48bit, 

respectively. A prostate treatment plan consisting of 193 radiosurgical beams created for the Iris 

variable aperture collimator and a dose of 36.25 Gy prescribed in the periphery of the PTV was 

evaluated. Plan evaluation was performed by delivering the planned dose distribution on a RW3 solid 

water phantom 30×30×10cm
3
 containing an EBT film at 4cm depth and a PTW-PinPoint chamber 1cm 

beneath. Experimental EBT film was scanned one day post irradiation and the measured optical 

densities were converted to dose values using the created calibration curve. The measured dose results 

were compared with the corresponding MultiPlan Treatment Plan System (TPS) dose values in a single 

point using the PinPoint result and in two dimensions using the gamma-index on the EBT results. An 

excellent agreement within 0.8% was found between the PinPoint and the TPS dose values. EBT 

dosimetry results also confirmed the single dose agreement showing that the majority of pixels (>85%) 

fulfil the 5% and 2mm gamma index criteria.  Conclusion: The measured dose distribution for the 

CyberKnife prostate plan was verified with the one calculated by the TPS. 

 

 

FPPS-2 Seven Years Total Targeting Accuracy Results of a Cyberknife System  

 
E. Pantelis, L. Sideri and C. Antypas  

 
CyberKnife Center, Iatropolis-Magnitiki Tomografia, Athens, Greece.  

 

To present total targeting accuracy results of our CyberKnife system for seven years since installation. 

Three phantoms were used to measure the total targeting accuracy of the different tracking methods of 

the CyberKnife system. For the skull, spine and fiducial tracking algorithms, used to treat intracranial, 

spine and soft tissue lesions, respectively, a head and neck phantom was used. For lesions that move 

with respiration two phantoms were used; a synchrony and thorax phantom. Each phantom contained 

an acrylic ball and appropriate film holders. All phantoms were CT scanned using 1mm thick slices and 

images were imported into the Treatment Planning System (TPS) where the corresponding acrylic 

spherical targets were delineated and respective treatment plans were designed. Each phantom loaded 

with radiochromic films was treated using the corresponding tracking algorithm of the system. Films 

were scanned and the difference between the centroid of the delivered dose distribution on the exposed 

films and the centre of the ball was used as a measure of the total targeting accuracy. The total 

targeting accuracy was found to be less 1mm for the skull, fiducial and spine tracking algorithms and 

below 1.5mm for the synchrony and lung tracking methods, for seven years since installation. On 

average, the total targeting accuracy was found to be 0.43 ± 0.20mm, 0.38 ± 0.16mm, 0.55 ± 0.17mm, 

0.54 ± 0.33mm and 1.06 ± 0.17mm, for skull, spine, fiducial, synchrony and Xsight lung tracking 

algorithms, respectively. Results demonstrate that our CyberKnife system delivers with sub-millimeter 

accuracy the planned dose distributions.  

Parallel Poster Session 
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FPPS-3 Qspect: A Versatile SPECT Image Reconstruction Application  

 
N. Efthimiou

1
, P. Papadimitroulas

1
, G. Panayiotakis

1
 and G. Loudos

2  

 
1
 Department of Medical Physics, School of Medicine, University of Patras, Greece  

2 
Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece. 

 

QSPECT v.3.0 is an Image Reconstruction application for SPECT systems. It uses the Maximum 

Likelihood Expectation Maximization (MLEM) algorithm embedded in a user friendly Graphical User 

Interface (GUI), created in QT 4.8. This new version QSPECT supports all platforms and can import 

data directly from ROOT files. In addition, QSPECT v.3.0 is able to store and visualize reconstructed 

images, by offering more tools compared to earlier releases. Furthermore, PSF kernel smoothing as 

well as custom user imported filters can be used. The application, as well as the source code, can be 

downloaded and freely used. Projection data, acquired by SPECT prototype camera developed for the 

University of Patras, have been reconstructed and are presented in order to validate the application. In 

addition, the geometry of the camera has been simulated using the GATE simulation toolkit. The 

results of a capillary (1.1 mm diameter) source located near the center of the field of view, at 7.5cm 

from the camera head, are illustrated and the spatial resolution was 4.9 mm. The reconstruction was run 

with 10 iterations and a smoothing PSF kernel (with FWHM 4 mm). 

 

         
 

 

 

 

FPPS-4 Digital Silicon Photomultiplier (dSiPM) Performance under Low Energy 

Irradiation  

 
M. Georgiou

1
, G. Borghi

2
, S. V. Spirou

1
, G. Loudos

1
 and D. R. Schaart

2
  

 
 
1
 Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece.  
2
 Delft University of Technology, Radiation Detection and Medical Imaging, Delft, Netherlands  

 

Digital silicon photomultipliers (dSiPM) are recently developed light sensors, which combine low dark 

count rates, low readout noise, fully digital and integrated readout electronics with  system scalability 

and MR compatibility. These characteristics make them a promising alternative for scintillator 

detectors in SPECT applications. In this study, a preliminary characterization of a pixelated detector 

assembled with a CsI(Tl) 2x2x3mm
3
 crystal and a dSiPM array is presented. First, we optimized the 

sensor settings for the detection of low energy. Using the optimized configuration, floodmaps from the 

illumination of the pixelated scintillator with 
57

Co and 
99m

Tc sources were acquired to estimate the 

spatial and energy resolution of the gamma detection. Three position reconstruction algorithms were 

compared: center-of-gravity (COG), truncated COG and 2D gaussian algorithm. Finally, temperature 

dependence measurements were made to determine the highest temperature at which the detector can 

be used. A clear visualization with high peak-to-valley ratio of the discrete 2x2x3mm
3
 CsI(Tl)  
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scintillator elements was achieved. The sensor showed satisfactory performance at temperatures of up 

to 5
o
C, either with the truncated COG algorithm or with the 2D Gaussian COG algorithm. The energy 

resolution obtained is about 18-19% @ 122keV and about 15% @ 140keV. 
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FPPS-5 The Effect of the Scintillating Crystal on PET Imaging  
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The aim of the present study was to investigate the influence of different scintillating crystals on PET 

medical imaging by simulating a brain phantom (Hoffman) with a previously validated Monte Carlo 

model. The model was developed by using the GATE Monte Carlo package (GEANT4 application for 

tomographic emission) and reconstructed images were obtained using the software for tomographic 

image reconstruction (STIR), with cluster computing. The PET scanner simulated in this study was the 

General Electric Discovery-ST (US). Images were reconstructed by the commonly used 2D Filtered 

Back Projection (FBP2D), the Kinahan and Rogers FPB3DRP and the Maximum Likelihood 

Estimation (MLE)-OSMAPOSL reprojection algorithms. OSMAPOSL image reconstruction was 

assessed by using 15 subsets and 3 iterations. In conclusion, our study showed that the imaging 

performance of PET scanners can be fully characterized and further improved by investigation of the 

imaging chain components through Monte Carlo methods. To this aim, a brain phantom was simulated 

in order to assess the impact of the scintillating crystal material on PET imaging, with a previously 

validated Monte Carlo model.  

 

 

 

FPPS-6 Phosphor Material Activator Type and Image Quality: Trading off 

Resolution, Noise and Sensitivity  

 
N. Kalyvas, G. Fountos, I. Valais, P. Liaparinos, C. Michail, S. David and I. Kandarakis  

 

Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece. 

 

Indirect digital detectors used in X-ray medical imaging are comprised by a scintillator coupled to a 

semiconductor. The scintillator used is either CsI:Tl or Gd2O2S:Tb, since both exhibit an acceptable 

level of sensitivity to X-rays, while retaining the image information. In this work an analytical model 

was used to examine the effect of the activator type, which determines the optical properties, in image 

quality for the same host material. The model was applied to Gd2O2S:Tb and Gd2O2S:Eu scintillator 

coupled to a high resolution CMOS (25µm pixel size) based semiconductor, irradiated by a 28 kVp, 

20µGy Mo/Mo X-ray spectrum. The model was used to calculate the Modulation Transfer Function 

(MTF), the Detective Quantum Efficiency (DQE) and the Detector Optical Gain (DOG). These 

parameters characterize image resolution, signal-to-noise ratio transfer and sensitivity respectively. The 

parameters were tested with respect to activator type, pixel size and scintillator surface density, under 
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excitation of a 28 kV Mo/Mo X-ray spectrum. It was found that the activator type affects the image 

quality metrics and Gd2O2S:Eu may be suitable for X-ray imaging applications.   
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FPPS-7 Considering Image Quality Metrics Calculation by Free Software  
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Image quality metrics as Transfer Function (TF) and  Normalized Noise Power Spectrum (NNPS) are 

used in digital imaging system evaluation. Several algorithms have been published to calculate the TF 

and the NNPS. TF calculation is based on irradiating a slanted edge and Fourier transform the 

derivative of its profile. NNPS is calculated by Fourier transforming signal variance of uniformly 

exposed areas. In addition free software is available for calculating TF and NNPS. In current work two 

plugins available for ImageJ software were studied: the “SE MTF2xNyquist”(Carles Mitja, Jaume 

Escofet, Aura Tacho and Raquel Revuelta. , http://imagej.nih.gov/ij/plugins/se-mtf/index.html) plugin 

for TF ) and (ii) the “Leuven QA-distribution for ImageJ” (Copyright (C) 2005, UZ Leuven LUCMFR, 

UZ Leuven Gasthuisberg - LUCMFR,  http://www.uzleuven.be/lucmfr) for NNPS. A GE Essential DS 

mammographic system, comprising a CsI:Tl scintillator was employed. The IQCT phantom was 

irradiated with a 28kV Rh/Rh spectrum. The TF was calculated by the slanted edge part of the IQCT 

phantom and the NNPS in a uniformly exposed phantom part. The TF was found in good agreement 

with published data employing the same phantom as well as a bar pattern phantom. The NNPS values 

per frequency bin were found lower, than literature results, due to differences in exposure 

conditions,and the measurement position. The latter may be of importance in mammography, were the 

heel effect is more evident.        
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Our objective was to calculate the effective (E) and equivalent organ doses (HT) in children diagnosed 

with congenital heart disease and estimate the risk of radiation induced cancer (REID). Fifty three 
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children were divided into three groups, atrial septal defect (ASD), ventricular septal defect (VSD), and 

patent ductus arteriosus (PDA), depending on their heart condition. In all procedures, the exposure 

conditions and the Dose-Area Product (DAP) meters readings were recorded for each individual 

acquisition. Monte Carlo simulations were run using the PCXMC 2.0 code and mathematical phantoms 

simulating children anatomy. The HT values to all irradiated organs and the resulting E and REID 

values were calculated. The average DAP values were respectively 40±12 Gy.cm
2
 for the ASD, 

17.5±0.7 Gy.cm
2
 for the VSD and 9.5±1 Gy.cm

2
 for the PDA group. The average E values were 40±12, 

22±2.5 and 17±3.6 mSv for ASD, VSD and PDA groups, respectively. The respective estimated REID 

values per procedure were 0.109, 0.106 and 0.067 %. For all groups the most heavily irradiated organs 

were the thymus, heart, breast, lung and stomach. Cardiac catheterization of children involves a 

considerable risk for radiation induced cancer. However, this risk is acceptable in view of the 

therapeutic benefit and the fact that the alternative therapeutic method (surgery) also involves the risk 

of moderate to lethal complications 

 

 

FPPS-9 Reconstructing Editable Boundary Representations from 3D Medical 

Data  

 
I. Kyriazis and I. Fudos  

 
Department of Computer Science, University of Ioannina, Ioannina, Greece  

 

We present a novel paradigm for producing editable models from 3D slices obtained by medical 

imaging devices. Each slice is processed and is fitted by a closed NURBS curve. Then, the overall 

surface is reconstructed by a parametric 3D surface that interpolates all slice curves under a set of 

geometric constraints pertinent to the specific medical application. To facilitate editing we derive a 

skeleton of the newly created object by a NURBS curve that interpolates all slice centroids. This 

enables the application of local transformations along the skeleton. The transformations change as we 

move along the skeleton: we can easily model the insertion of a stent in an artery or other angioplastic 

operations.  The entire process is user friendly and can be used in a variety of application:  from 

medical training to angioplasty, and brain surgery.  Finally, we offer a variety of editing tools for 

performing mesh cut and paste, global transformations and undo functionality. We have performed user 

studies and evaluated the usability of the software tool by CAD experts, medical doctors, and 

programmers with previous CAD experience.  

 

 

FPPS-10 Two Methods to Evaluate MLC Positional Accuracy Using the Picket 

Fence Test  

 
M. Argyrou, M. Bella, I.C. Floros, M. Rouchota, S. Synefia, I.Triantopoulou, A. Valassi, C. 

Antypas, C. Armpilia and M. Lyra  

 
1st Department of Radiology, Aretaieion Hospital, University of Athens, Greece  

 

MLC positional accuracy is of great importance. Especially in IMRT, the applied fields are narrow and 

uncertainties of tenths of a millimeter in leaf position can cause dose uncertainties of several percent. 

Furthermore, beam edge positions must be known to high precision, in order to sum their contributions 

accurately.  The aim of this study is to evaluate two methods relying on picket fence technique, used 

for the study of MLC positional accuracy, in SIEMENS ONCOR – 6 MV- Linear Accelerator of 

Aretaieion University Hospital. This technique consists of narrow, sequentially delivered, abutting subȤ
fields of radiation and is applied using a) a Delta

4
 phantom and b) an EBT radiochromic film. In the 

former case, the MLC leaves follow a machine specific motion pattern, according to a DICOM RT plan 

created in the Delta
4
 software. Measurements are performed in diodes of the phantom near the 50% 

level and thus the actual leaf position is determined. This position is compared with the geometric leaf 
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position and discrepancies are examined against the AAPM recommended tolerance of ±0.5 mm. In the 

later, the film is irradiated with the same pattern. Discontinuities between adjacent leaves are visually 

detected and further evaluated with film processing techniques. Picket fence test is proved to be a 

useful tool in MLC quality assurance. Further investigation of positional accuracy for oblique gantry 

setup, where gravity effects may cause sag and backlash in the MLC carriage and support assemblies, 

is possible to be done with the Delta
4
 phantom. 
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The purpose of this study was to compare two different planning approaches used in two different 

treatment planning systems (TPS) provided by Elekta for Volumetric Modulated Arc Ttherapy 

(VMAT) treatments. Ten prostate patients were studied retrospectively. Different plans were created 

for every patient using the anatomy-based approach used in ERGO++, as well as the fluence-based 

planning approach incorporated in Monaco TPS. Plan comparison was performed in terms of delivery 

efficiency, target coverage and critical organ protection by utilizing physical and radiobiological 

indices. Results of the different VMAT plans were compared using the two-sided Wilcoxon matched-

pair signed rank test with a threshold of p =0.05 for statistical significance. Overall, high quality plans 

in terms of target coverage and critical organ protection were provided by the two approaches although 

differences between the compared plan approaches exist. The anatomy-based approach used in Ergo++ 

can provide plans with increased delivery efficiency (comparable to 3D conformal radiotherapy) in 

terms of number of MUs and delivery time due to the relatively relative large segments used. On the 

other hand advantages of the fluence-based approach used in Monaco TPS include increased 

conformity, better target dose homogeneity and higher dose gradient (lower dose to normal non-target-

tissue) due to the higher degree of modulation of the fluence-based approach used. 
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FPPS-12 IMRT and 3D Conformal Prostate Treatment Plan Verification Using 

the Delta4 Phantom. The Aretaieion University Hospital Experience  

 
C. Armpilia, C. Antypas, I. Floros, M. Argyrou, I. Triantopoulou, M. Rouchota, S. Synefia, 

A. Valassi, M. Lyra and P. Sandilos  

 

1st Department of Radiology, Aretaieion Hospital, University of Athens, Greece 

 

To establish effective method for patient plan verification using the Delta4 diode array phantom 

(Scandidos, Uppsala, Sweden).  10 patients with early stage prostate cancer treated with external beam 

radiotherapy using a 6MV Siemens Oncor linear accelerator at Aretaieion University Hospital were 

studied. Five 3D-conformal and five step and shoot IMRT plans for prostate treatment were created on 

the Oncentra treatment planning system and delivered on the linac and verified using the delta4 

phantom. Measured dose is compensated for the linac daily output. Planned dose and measured dose 

are compared by using percentage dose deviation, average distance to agreement (DTA) and gamma 

index (3%/3mm). For all cases, a plan is considered to have passed when more than 95% of the tested 
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diodes passed the gamma test. Results of patient plan verifications are summarized separately for 3D-

conformal and IMRT technique. Regarding 3D-conformal plan verification (total of 5 treatment plans), 

the average percent diodes with deviation of 3% or less is 87.4%; the average distance to agreement of 

3mm or less is 97.4% and the average gamma index (3% and 3mm) of 1.0 or less is 99.8%. Regarding 

IMRT plan verification (total of 5 treatment plans), the average percent diodes with deviation of 3% or 

less is 88.6%; the average distance to agreement of 3mm or less is 95.9% and the average gamma index 

(3% and 3mm) of 1.0 or less is 98.6%. Our preliminary experience shows that results of measured 

dose, using the delta4 phantom, are in very good agreement with planned dose. Further work needs to 

be done in order to study the reproducibility of the system with certain gantry angle and field size 

configurations. 

 

 

FPPS-13 Gastric Emptying and Cystic Fibrosis  
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An 8 years old boy suffering from cystic fibrosis was referred to our department for a gastric emptying 

and study. The patient presented with recurrent bouts of colicky abdominal pain, distension, bloating 

and fatty stools, suggestive symptoms of distal intestinal obstruction syndrome (DIOS), that is 

relatively common occuring in about 10-22% of patients with cystic fibrosis. Investigation included a 

plain abdominal X –ray and a gastrographin enema which showed dilatation of the stomach and a 

partial obstruction at the duodenum. Computed tomography of upper and lower abdomen had findings 

of serious dilatation of ileum and dilatation of colon and duodenum without features suggestive of 

obstruction. Magnetic Reasonance Imaging of upper and lower abdomen had similar findings of 

dilatation without obstruction and revealed an inflammation of the duodenal wall. An upper 

gastrointestinal endoscopy showed a duodenal diverticulum and bulbar duodenitis and a colonoscopy 

was considered negative. In our department a gastric emptying and motility study was conducted after 

the ingestion of a solid meal labeled with 99mTc-colloid. Fast gastric emptying and fast overall passage 

through small intestine and colon was found features that are not characteristic of cystic fibrosis.  

 

 

FPPS-14 Use and Remote Controlling of a Simple Drug Infusion Pump for 

Iodinated Contrast Media Injection, during the Hystero-Salpigography 

Procedure. A Simple Idea Leading to Annihilation of Radiation Exposure  
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Despite the appearance and spread of MRI, the Hystero-salpigography (HSG) still remains a basic 

imaging technique in the field of research on female infertility. The radiation protection of personnel 

and testing woman involved in the process is an important issue. In order to annihilate the dose of 

radiation that the personnel performing the examination accepts, a distance technical administration 

was implemented for iodinated contrast media injection in uterine cavity during the phase of x-ray 

screening. For this purpose, a simple infusion drug pump (Syringe Pump Ascor S.A.-AP12), derived 

from the intensive care unit of the hospital, was used. I made all the modification needed for remote 

controlling. There is a description for the exact way of using the infusion pump during HSG. Also I 

analyze all the technical parameters of the procedure. Also possible complications and technical errors 

that may occur. The experience is based on about 4300 HSG exams, during the last six years. My 

technique provides 100% protection against x-rays for personnel performing the Hystero-

Salpigography exam, with a simple, cheap and easy way. 
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FPPS-15 New Digital Front-End Electronics for Dedicated Nuclear Medicine 

Imagers  
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We present the development of a low-cost hardware system for data acquisition, with application in 

dedicated nuclear medicine imagers. The acquisition system has been evaluated using a silicon 

photomultiplier array (ArraySL-4) coupled to a 6x6 Gd3Al 2Ga3O12:Ce (GAGG:Ce) pixelated 

scintillator with 2x2x5mm
3
 crystal size elements. Evaluation was carried out with 

99m
Tc isotope - 

emitting at 140keV and 
22

Na – emitting at 511keV. A symmetric resistive charge division matrix was 

applied reducing array’s 16 outputs to 4 position signals. A free running 12 bit octal channel high-

speed analog to digital converter (ADC), with up to 65 Msps sampling rate was used for the 

digitization of analog signals. The preamplified, digitized data were fed into a Field Programmable 

Gate Array (FPGA) which contains an interface to a bank of double data rate 2 (DDR2)-type memory. 

An Ethernet link was used for data transmission to a personal computer. The embedded system was 

designed using Xilinx’s embedded development kit (EDK) and was based on Xilinx’s Microblaze 

softcore processor. The system provides a compact and flexible solution for data acquisition in MR-

compatible nuclear medicine imagers.                           
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FPPS-16 The Application of Energy Dispersive X-Ray Diffraction (EDXRD) in 

the detection of plaques in the blood vessels of the heart  
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Computed tomography coronary angiography (CTCA) has become a standard test for plaque 

assessment and catheter angiography (CA) remains a gold standard for evaluation of the coronary 

artery lumen. The high radiation dose between 7-20mSv is a major concern for CTCA as well as the 

invasiveness of the Catheter angiography. With EDXRD as an alternative, we have been looking at 

diffraction based imaging for quantitative analysis of coronary angiography.  A heart phantom made of 

a cylindrical tube with beeswax as the equivalent of heart tissue, water as the blood, pigs fat for the 

plaques and plastic catheter tubes of 6mm diameter for the blood vessel. The equipment used were, 

Philips X-ray set operating at 40kV, 2mA at times ranging from 1s – 100s, two collimators of 1.1mm 

and 1mm aperture, high purity germanium detector, all set within good geometry and associated 

electronics. The fat deposits were 1mm - 6mm thick inserted into the rubber tubes containing water. 

The water and fat in each case sum up to 6mm. The phantom dimension was 50mm (diameter) x 30mm 

(thickness).The diffraction data obtained at a fixed scattering angle of six degrees were analysed by 

Principal Component Analysis (PCA) with each component. Six phantom results showed that within 

the PCA scores plot, the different components are well separated for quantitative analysis.  
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Arterial Pulse Analyzer  
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Arterial Pulse based diagnosis has been historically identified method in Indian Siddha and Chinese 

medicine. Recent researches have demonstrated implications of Arterial Pulse analysis from Radial, 

Brachial, carotid and femoral arteries, on cardiovascular, renal and sympathetic and parasympathetic 

nervous system, as early indicator of major ailments. We have developed an Arterial Pulse Analyzer 

which provides run-time display of Arterial Pulse waveforms during the test as well as provides 

analysis of the waveforms in the end in digitally storable format. The parameters analyzed are: S-P-T-

C-D indices, Augmentation index, Pulse wave velocity, 2nd derivative analysis for arterial ageing 

index, Pulse rate variability curve and Power Spectral Density of Pulse rate variability (a handle on 

Diabetes). The setup is portable and consists of 2 straps with piezoelectric ceramic plate sensors 

mounted in it. They are connected to electronics and display box which consists of signal conditioning 

and data acquisition circuitry and a Tablet for display. Signal Processing and Analysis is done using 

Python. Currently the test can be performed using Radial and Brachial Artery simultaneously. We are 

in process of making it automatic screening device for Public Health Centers which lack medical 

expertise.  

Commercially available arterial pulse analyzers are not portable and average cost around 4000USD. 

Our system is portable, require minimal power and cost only 100USD and all technologies are open-

source.  
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FPPS-18 3D SPECT Myocardial Volume Estimation Increases the Reliability of 

Perfusion Diagnosis  
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The aim of this work consists of modeling the left ventricle of the heart, at stress and rest situation, 

using the myocardial scintigraphic data and focuses on the possibility of quantification of the 

differences, obtained in 3D stress/rest images.32 cardiac patients completed stress and rest tests by 

Tc99m tetrofosmin in one-day protocol by a GE-Starcam-4000 gamma-camera; Images of myocardium 

were reconstructed by the GE Volumetrix software in the GE Xeleris processing system. Myocardial 

perfusion was estimated by all (short axis, HLA and VLA) SPECT slices. We have produced, for each 

patient, 2 series (stress –rest) of transverse slices by tomographic image reconstruction, using OSEM 

iterative algorithm. Dicom data was extracted for each patient and an algorithm that integrates 3D 

visualization has been used for image processing analysis by MatLabR2012b. The appropriate 

threshold value was identified by creating intensity isocontours. The myocardium volume was 

evaluated and reconstructed as 3D image based on the threshold value. Calculations of the differences 

between the rest and stress data of the 3D images were made.  An Index of Quantification (IQ) was 

determined to define the quantitative defect size. Global quantitative defect size is defined as a fraction 
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of the myocardial volume in 3D images that will give confidence in cardiac perfusion efficiency 

recognition by SPECT. 3D images differences (rest- stress) give visual and quantitative evaluation of 

myocardial perfusion. 
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The aim of this study was to design, implement and evaluate a pattern recognition system to 

discriminate between patients with ischemic (ISH) and multiple sclerosis (MS) lesions of the brain. 

Thirty five patients were submitted to 1T MRI scan at the Department of Radiology of the University 

Hospital of Patras, Greece. Thirteen patients were clinically verified with MS lesions, while twenty two 

patients with ISH lesions, all diagnosed by an experienced radiologist base on MRI evaluation and 

clinical history. The dataset comprised 83 Regions of Interest (ROIs) corresponding to ISH lesions and 

46 to MS lesions. A pattern recognition system was designed, trained and evaluated to characterize a 

lesion as either ISH or MS. Thirty four textural features were calculated from each ROI and those that 

presented high statistical significant differences were fed as input to a classifier. Five different 

classifiers were tested, the minimum distance, the k-Nearest Neighbor, the probabilistic neural 

network, the Bayesian and the support vector machines. The system was evaluated by means of the 

leave one out and external cross validation methods. The system’s performance to “unknown” data was 

about 74%. The proposed system could be used as second opinion tool for the discrimination of 

lesions. 

 

SS1-2 (9:45-10:00) CDMAM_FIT_3: A Graphical User Interface for 

Mammographic Contrast-Detail Analysis  
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According to the European Guidelines for quality control in digital mammography, mammographic 

image quality is expressed in terms of threshold contrast visibility using clinical exposure settings. The 

threshold contrast is defined as the lowest contrast value for which the objects are visible. The 

Contrast-Detail MAMmography (CDMAM) phantom is commonly used for the contrast-detail 

analysis, i.e. the detection of small thickness and low contrast objects. An automated scoring software 

tool (called CDCOM) was recently developed to evaluate the CDMAM radiographs. However, the 

CDCOM program does not determine the threshold contrast and further analysis is required by the 

user. This work presents a MATLAB-based graphical user interface (GUI), called CDMAM_fit_3, that 

a) reads and converts the original CDCOM data to a probability matrix, b) applies a psychometric 

curve fit to the data, c) predicts the human readout, d) compares the predicted results with the 

acceptable and achievable limits (provided by the European Guidelines) and e) saves the output data in 

various formats (i.e. txt, csv, xls, xlsx and xlsm). An executable version of the CDMAM_fit_3 can be 

used by the user without any programming and data processing knowledge. 
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The aim of the present study was the development of an image analysis system for the processing, the 

analysis and the characterization of histopathological images from microscopy tissue slides of 

endometrial cancer. Tissue samples from seventeen biopsies, which were stained for the cerb2 

molecular factor, were collected from the archives of University Hospital of Patras, Greece. Initially, 

tissue slides were digitized using a Leica DM 2500 light microscope and a Leica DFC420C digital 

camera. 117 images were digitized from the seventeen biopsies, thirty, fifty nine and twenty eight 

accounting for cases of histopathological grade I, II and III respectively. Then, images were suitably 

processed by the Contrast Limited Adaptive Histogram Equalization technique, the h-minima 

transform, morphological filters and the watershed algorithm in order to segment the nuclei regions. 

Morphological and textural features were extracted from each nucleus and the average of these features 

over an image formed each pattern vector. A pattern recognition system was designed to classify an 

image of endometrial cancerous region to one of the three classes (grade I, II or III). The sequential 

backward selection was employed as feature selection method. For the classification task, a variety of 

classifiers were tested. In order to assess the performance of the system, the external cross validation 

method was employed. The image analysis system proved capable of classifying a ‘new’ image with an 

average accuracy of 82%. Results are promising for the development of such system, with some 

modest modifications suitable for a clinical environment. 
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Adequate image quality is often impaired by artifacts caused by involuntary or voluntary motion which 

sometimes may obscure or mimic pathology. Even without head movement, cerebral MR images may 

be significantly impaired by blood and cerebrospinal fluid pulsatile flow artifacts. The purpose of this 

study is to compare conventional Cartesian sequences with periodically rotated overlapping parallel 

lines with enhanced reconstruction (PROPELLER-BLADE) sequences in order to show how motion, 

pulsatile flow and other artifacts are reduced by the BLADE sequences. Seventy-eight consecutive 

patients, who routinely underwent brain MR imaging examination, participated in the study. T2 

Weighted FLAIR and T2 Weighted TSE sequences were compared with their equivalent BLADE 

sequences. A T1 Weighted TSE with contrast enhancement sequence was also compared with the T1 

Weighted FLAIR BLADE. Both qualitative and quantitative analyses were performed based on the 

signal-to-noise ratio (SNR), contrast-to-noise ratio (CNR), and relative contrast (ReCon) measures of 

normal anatomic structures. The qualitative analysis was performed by two experienced radiologists. 

Also, the presence of motion, other artifacts (e.g., Gibbs, susceptibility artifacts, phase encoding from 

vessels) and pulsatile flow artifacts were evaluated. BLADE sequences were superior to their 

corresponding conventional sequences in all cases. Furthermore, the differences were found to be 

statistically significant in almost all the cases in uncooperative patients. In the cooperative patients, 

differences were found to be statistically significant mainly in the CNR and the ReCon comparisons. 

BLADE sequences eliminated motion and other artifacts while T2 FLAIR BLADE and T1 FLAIR 

BLADE eliminated pulsatile flow artifacts. Despite of the fact that the artifacts were higher in the 

uncooperative patients who were scanned with T2 Weighted TSE, the BLADE sequences significantly 

reduced them producing high quality images. BLADE sequences should be used in brain MR 

examinations of uncooperative patients. In cooperative patients, T2-TSE BLADE and T1-FLAIR 

BLADE sequences may be used as part of the routine protocol and orbital examinations. T2 FLAIR 

BLADE and T1-FLAIR BLADE sequences may be used optionally in examinations of AVM, orbits, 

hemorrhages, ventricular lesions, periventricular lesions, lesions in regions close to artifacts and lesions 

in posterior fossa. 
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Cervical dysplasia is a precancerous condition, where the cells of the cervical surface grow abnormally, 

which if not treated could lead to cervical cancer that is amongst the most common malignancy in 

women. The Human Papiloma Virus (HPV) is the most frequent sexually transmitted virus wordwide 

and has been recognized as among the most important causative factors for developing of Cervical 
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Intraepithelial Neoplasia (CIN). The aim of the present study is the development of a pattern 

recognition (PR) system for the classification between mild dysplasia (CIN I) and severe dysplasia 

(CIN III). The clinical material comprised biopsies of patients diagnosed with CIN stage I and III. 

Images were digitized from the original material using a digital light microscopy imaging system. The 

digitized images were processed by edge detection techniques for the separation of nuclei from the 

surrounding background. Then, features that encode the nuclei texture were computed from segmented 

nuclei. Next, a PR system was designed and implemented in order to predict the stage of CIN. The 

system was structured using a variety of classifiers and was evaluated to assess its generalization to 

unknown data. The PR system achieved over 75% prediction accuracy. Preliminary results are quite 

promising implying that nuclei texture may be utilized as a valuable descriptor for computer-assisted 

diagnosis in staging of CIN. 
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Sleep spindles are bursts of rhythmic activity found in the electroencephalogram (EEG) of non-rapid 

eye movement (NREM) sleep. Sleep spindles have been studied in the context of various psychiatric 

and neurological disorders. They are also indispensable for the classification of sleep stages. The visual 

detection of sleep spindles in polysomnographic recordings is a time-consuming and tedious task, 

influenced by high intra-scorer and inter-scorer variability. In order to surpass this problem, various 

techniques have been proposed for automatically detecting sleep spindles. In the present work, an 

automatic sleep spindle detection system that has been previously proposed and tested on short-

duration (5-10min) EEG segments, using a Multi-Layer Perceptron (MLP) Artificial Neural Network 

(ANN), has been optimized for use in whole-night multi-channel polysomnographic recordings. 

Various algorithmic methodological issues were addressed, including ANN moving-window 

computation, ANN output filtering, as well as memory use optimization, having as goal the 

computational acceleration of the classifier without hampering its detection performance. Run times 

have been reduced by a ratio of approximately 25:1 to 7:1, depending on the size of the sleep 

recording, and memory usage has been improved by a factor of approximately 10:1. The acceleration 

procedure resulted in making the automatic detection method efficient for use in the daily routine of 

sleep laboratories. 
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In the present work a portable bio-detection system has been designed, fabricated and 

evaluated. The system is based on Bio-Electric Recognition Assay (BERA) methodology, 

which is a novel bio-detection technology utilizing membrane engineered cells. BERA 

technology can be adapted to detect various analytes, while the proposed application is 



38  BIOMEP 2013 – Book of Abstracts 

focusing in the detection of 2,4,6-trichloroanisole (TCA), which is one of the most common 

contaminants in wine production. The presented system has been designed to match the 

requirements of the BERA technology and constitute a cost-effective and portable alternative 

to generic and bulky potentiostat laboratory equipment. The main device is based on an Atmel 

AVR XMEGA microcontroller, which allows for simultaneous sampling of eight channels 

and provides adequate processing power, while maintaining the advantages of 8-bit 

microcontrollers. The results are displayed on an alphanumeric character LCD, with the 

option of sending all the measurements via USB interface to a computer. Power is drawn 

either from the USB bus or an external DC/AC supply. The device could execute various 

detection algorithms that could be developed and downloaded in-system, so as further updates 

to be feasible. Apart from the main device two different types of electrodes were developed 

and evaluated in comparison to a commercial type of screen-printed electrodes. Although the 

system has been successfully evaluated in the detection of TCA in wine samples, the proposed 

design is actually a generic bio-detection platform, ideal for point-of-care tests due to easy 

operation, small dimensions and weight. 
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Metals such as silver, zinc and copper are known for their antibacterial properties and this has been 

exploited in modern dentistry for infection control and management of dental caries. However, these 

metals are now available in new nano-scale forms including solid nanoparticles (NPs) of metal or metal 

oxides (e.g., Ag NPs, TiO2 NPs), as well as composite materials with layers of different metals (e.g., 

Cd-Se quantum dots).We have investigated the antibacterial activity of several metal-containing NPs 

against oral pathogens compared to the equivalent metal salts or bulk powders, and to the widely used 

clinical disinfectant, chlorhexidine. We have successfully applied a stable (> 98.8%) silver nanocoating 

on exposed dentine, which has been found to inhibit bacterial growth and prevent biofilm formation 

without causing any discolouration to the tissue. The antibacterial and anti-fungal activity of silver 

nanocoatings applied to silicone discs (A-2186, Factor II, Lakeside, Arizona, USA), material used for 

maxillofacial prostheses, has also been investigated. Results showed that silver NPs inhibit bacterial 

adhesion, whereas silicone maintains its biocompatibility. Alternatively, impregnation of silicone with 

silver NPs was examined and the effect of NPs on the mechanical properties of the material was tested. 

Finally, the ability of Ti alloy plates coated with different nanocoatings (Ag, TiO2 and HA NPs) to 

inhibit bacterial adhesion and promote osseointegration has been considered. Findings suggest that 

metal NPs can replace traditional disinfectants used in clinical dentistry and also have potential 

applications in dental and maxillofacial biomaterials with added antibacterial properties.       

     

 

 

SPS1-2 (10:15-10:30) The Supremacy of DEXA Method in Osteoporosis 
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The purpose of this study is the comparison, in order to determine the validity, between the following 

diagnostic methods: bone ultrasound of wrist and ankles and radiological examination by Dual Energy 

X-ray Absorptiometry (DEXA) in lumbar spine of vertebral column and in femoral head. During year 

2006-2007, in a  first aid station in Attica, 147 postmenopausal women with a mean age of 67.3 (+/- 

Parallel Session 1: Therapeutic-Clinical 

Applications I 
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2.1) years (group A) and 123 premenopausal women with a mean age of 47.2 (+/- 4.2) years (group B) 

were examined using ultrasound bone of wrist or ankles. In group A, the 78/147 women were treated 

for osteoporosis. In this sample of patient after completion of ultrasonic examination, retesting 

established within two months, using the DEXA method in the lumbar spine of vertebral column or in 

femoral head accordingly to the biological age of women. Women of group B wasn’t established with 

DEXA, because most of them were still menstruating while in the rest last menstruation had occurred 

in a period of time less than two years. All of the women did not take cortisone and had no other risk 

factor for an early reduction in bone density. The analysis of diagnostic methods, ultrasound and 

DEXA, found large range of variation in 87.8% of women in group A and group B, with respect to 

values that characterize osteopenia and osteoporosis. The measurement of bone density by DEXA in 

lumbar spine of vertebral column or in femoral head, proved invaluable for the osteoporosis diagnosis. 
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This study involves with the safe management (preparation, rejection) of cytotoxic (chemotherapeutic) 

medication. To reduce exposure to risks arising from the administration of these drugs, appropriate 

place, right equipment and good practices of the personnel should be applied. In particular, the 

laboratory area that prepares cytostatic drugs must fulfil certain specifications, such as special signs, 

instructions for the case of accidents that must be suspended in a visible location, controlled particle 

concentration in air, natural lighting, natural ventilation, artificial air extraction system and a closed or 

semi-closed security area. The provision and proper use of personal protective equipment such as 

disposable outfit, especially gloves, mask and goggles are a must for anyone entering the room 

intended for cytostatic preparation. After drugs dissolution, the cleaning of the workplace and refuse 

collection is following. Items contaminated with cytotoxic drugs must be collected separately from 

other waste in special containers with appropriate labeling. The disposal of cytotoxic drugs should be 

in accordance with the governing hazardous loads (GGVS) regulations and national and regional laws. 
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Health technology assessment (HTA) has been defined as any intervention that may be used to promote 

health, to prevent, diagnose or treat disease or for rehabilitation or long-term care. This includes the 

pharmaceuticals, devices, procedures and organizational systems used in health care [1]. HTA can 

provide a unique input into the decision making processes of the health system. In accordance with its 

broad concept of technology, the principles and scope of HTA can be applied in order to assess the 

potential consequences not only of medical interventions but also of organizational interventions, and 

even of health care reform, since the latter can be considered an intervention in the health system. 

Health policy decisions are becoming increasingly important as the opportunity costs from making 

wrong decisions continue to grow [2]. In addition, the resources rarity and new emerging technology 

combined with lower health expenditure in the Greek public sector necessitate that HTA must be 

performed in terms of cost-benefit and cost effectiveness. To fulfil this task properly, evidence from 

different research traditions will have to be considered so as to provide the optimum result. 
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The purpose of this study is to evaluate the ability of proton density (PD) - BLADE and TIRM-BLADE 

sequences to reduce or even eliminate motion and pulsatile flow artifacts in shoulder magnetic 

resonance examinations. Thirty two consecutive patients, who had been routinely scanned for shoulder 

examination, participated in the study. The following pairs of sequences with and without BLADE 

were compared: (a) Proton Density (PD) Coronal (COR) Oblique Fat Saturation (FS) weighed MRI of 

twenty five patients and (b) T2 TIRM Sagittal (SAG) Oblique weighed MRI of twenty patients. 

Qualitative analysis was performed by two experienced radiologists. Also, image motion and pulsation 

artifacts were evaluated. The BLADE sequences eliminated motion and pulsation artifacts in all the 

cases. In PD-COR-Oblique-FS–BLADE sequences, motion artifacts were significantly eliminated, 

even in four cases in which the conventional sequences were of non-diagnostic value. In T2 TIRM-

SAG-Oblique-BLADE sequences, image quality appears to be improved even in six cases, in which the 

conventional sequences were of non-diagnostic value. Furthermore, flow artifacts were improved in 

more than 80% of the cases. In conclusion, we recommend the BLADE versions of the aforementioned 

sequences in uncooperative examinees. Also, we recommend the T2 TIRM-SAG-Oblique-BLADE 

sequence for all the examinees because the conventional sequences often show pulsatile flow and 

motion artifacts.  

 

 

 

SPS1-6 (11:15-11:30) The Development of the Computed Tomography. The 

Advantages of the Dual Source Scanners in Thoracic and Abdominal Procedures 

and in Angiography  
 

G.Koltsidis, E.Zaminoua and E. Lavdas 
  

Department of Medical Radiological Technologists, Technological Educational Institute of Athens, 

Greece 

The purpose of this presentation is to present the technological advancements which the dual source 

computer tomographers can offer and also to show ways that this new technology can be used. We will 

follow the technological advancement of CT from the very beginning and we will see if Godfrey 

Hounsfield is indeed the father of tomography, and also what is the connection between John Lennon 

and the rest of the historic group with the field of radiology. All the “generations” of the CT will be 

reported step-by-step, and how a CT nowadays has become a routine examination. Furthermore, the 

practice of the dual source technology will be analyzed in examinations of the thorax, and there will 

also be shown the results of a study between a dual source CT and a multislice CT. The advancement it 

offers in abdominal imaging and especially in the detection and distinction of the kind of renal stone 

that is detected for the easiest and always correct treatment. There will also be analyzed the application 

of this system in angiographies and particularly in cardiac angiographies. The results of a study 

between a single source CT and a dual source CT will be given and a possible new use of CT in the 

early detection of the Kawasaki disease that it is studied to be performed with a dual source CT. Finally 

the newest advancements in CT from the biggest companies that dominate the field will be presented. 
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SS2-1 (12:00-12:20) Invited Speech: MAb 4C5: A novel HSP90 inhibitor to be 

potentially used in cancer therapeutics  
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SS2-2 (12:20-12:35) Comparison of Prostate IMRT and VMAT Treatment Plans 

using Physical and Biological Optimization  
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Intensity Modulated Radiation Therapy (IMRT) in conjunction with image-guided radiotherapy (IGRT) 

has resulted in excellent clinical results in prostate patients regarding both improved tumor control and 

sparing of organs-at-risk. Volumetric modulated arc therapy (VMAT) is a novel form of IMRT that 

allows more degrees of freedom such as variation of dose rate, gantry speed and collimator angle in 

addition to dynamically changing field shape. In this study, 10 prostate cancer patients were 

retrospectively reviewed. IMRT and VMAT plans were generated for every patient using physical and 

biological optimization criteria. Dose volume histograms (DVHs) for target and critical structures were 

compared in terms of target coverage and critical organ protection by utilizing physical (DVH values, 

conformity index- CI, target dose inhomogeneity- TDI, gradient index- GI) and radiobiological (tumor 

control probability- TCP, normal tissue complication probability- NTCP) indices. All plans had 

comparable target dose coverage; however, VMAT plans provided significantly better conformity and 

higher dose gradient distributions relative to conventional fixed field IMRT. VMAT plans had better 

sparing in rectum; however no differences were observed in bladder and femoral heads among the 

various plans. Biological optimization can generate intensity modulated plans with improved 

conformity and improved critical structure sparing. 
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Accurate dosimetry of brachytherapy sources is a prerequisite for the safe application of clinical 

brachytherapy. The dosimetric characteristics of brachytherapy sources are routinely measured 

experimentally and/or calculated using well validated Monte Carlo (MC) codes - such as MCNP, 

EGSnrc, BrachyDose, GEANT, PENELOPE and MCPT – and then imported to Treatment Planning 

Systems. The accuracy of the source dosimetry directly affects the treatment clinical outcome. In this 

work the GATE Monte Carlo toolkit was used for the dosimetry of the Nucletron-microSelectron Ir-

192 classic source and its results were compared against the well-validated mentioned MC codes.  The 

aim of the work is to explore the validity of the GATE toolkit towards its integration within the 

armamentarium of validated MC codes for brachytherapy dosimetry purposes. Following the TG43 

formalism, the studied source dose rate constant, radial dose function, anisotropy function as well as 

the along and away dose rate tables were calculated. An agreement within 3% in all cases with the 

mentioned well-validated MC codes has been observed. The use of different cross section libraries, 

material data tables as well as simulation geometries could justify these differences that are, however, 

comparable to the discrepancies observed among other MC codes for the same source designs. The 

GATE Monte Carlo toolkit has been benchmarked with well-established MC codes in brachytherapy 

dosimetry and can be safely added within the armamentarium of Monte Carlo codes used for this 

purpose. 

 

 

SS2-4 (12:50-13:05) Value of Individualized Dosimetry in Peptide Receptor 

Radionuclide Therapy (PRRT) by Lutetium -177 [
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octreotate.  
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Response and toxicity prediction is essential to the implementation of Peptide Receptor Radionuclide 

Therapy (PRRT) for neuroendocrine tumors. Radiolabelled somatostatin analogue [
177

Lu-DOTA
0
, 

Tyr
3
] octreotate stands as a promising therapy tool. Specific dosimetry is a crucial factor in patient 

treatment planning. Dosimetric techniques as the one implemented in our Institution is presented. In 

our Institution, neuroendocrine tumor treatment, by radiopeptide infusion via intrahepatic arterial 

catheterization, is a well-established technique. Kidney protective agents are also included in our 

protocol. The individualized patient dosimetry calculations were based on planar and SPECT 

scintigraphy images. Counts were determined in a region of interest (ROI) around the tumor, liver, 

kidneys and spleen. In planar technique, the ROIs were drawn in both anterior and posterior images 

while in SPECT counts measured per slice. For counts conversion to activities, calibration factors were 

calculated. Planar and SPECT images of cylindrical water - filled phantom, with five different known 

amounts of activity, were obtained. Corrections for scatter attenuation, collimator efficiency and 

detector response were calculated. In bone marrow dosimetry, blood based methods were used as in 
177

Lu images no significant counts at bone or red plasma activity are displayed. Absorbed doses were 

calculated using MIRD formalism and S values were calculated using the RADAR system. The 

absorbed doses to organ per unity administered activity were comparable for both planar and SPECT 

techniques. On average, the absorbed dose was in tumor [4-40] mGy/MBq, in  kidneys [0.25-1.05] 

mGy/MBq,in  the bone marrow[0.01-0.13] mGy/MBq, in the spleen [0.3-2.1] mGy/MBq and in the 

liver [0.05-0.34] mGy/MBq. In order to deliver higher dose to tumor and avoid kidneys and red 

marrow toxicity, accurate individualized dosimetry is obligatory. Furthermore, the results 

quantitatively confirm the therapeutic efficacy of transhepatic administration and introduce 
177

Lu 

labeled peptide as an ideal for peptide receptor radiotherapy 
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imaging  
 

A. Vlahopoulou
1
, P. Mavroidis

2,3
, G. Oikonomou

1
, S. Kostopoulos

4
, D. Glotsos

4
, N. 

Papanikolaou
2
 and E. Lavdas

1 
 

 
1 

Department of Medical Radiological Technologists, Technological Educational Institute of Athens, 

Greece 
2
 Department of Radiological Sciences, University of Texas Health Sciences Center at San Antonio,  

USA  
3
 Department of Medical Physics, Karolinska Institutet & Stockholm University, Stockholm, Sweden  

4
 Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece 

 

Imaging of the Cervical Spine is a challenging procedure due to the fact that the relevant anatomic 

structures are very small, and various artifacts such as pulsation, flow and truncation may occur even in 

cooperative patients. The purpose of this study is not only to show that BLADE sequences reduce 

motion artifacts to which conventional sequences are sensitive, but also artifacts caused by the BLADE 

technique itself such as streak and indentation artifacts and thus lead to images of higher diagnostic 

value. 10 consecutive patients who routinely underwent Cervical Spine MR imaging examination 

participated in the study. The sequences that were compared were the conventional T1 Weighted TSE 

with four types of T1 FLAIR BLADE in which FOV, Phase oversampling and REST slabs were 

modified to suppress streaks, wrap or fold-over artifacts additionally to the motion, pulsation, flow and 

truncation artifacts. A qualitative analysis was performed by experienced radiologists. The same 

methodology was applied to 10 more patients with the difference that intravenous (IV) contrast was 

administered and spectral fat saturation was applied. According to the qualitative analysis, BLADE 

sequences were found to be significantly superior to the conventional ones in all the cases. In all the 

BLADE sequences motion artifacts were eliminated and better CSF nulling was achieved. 

Furthermore, using BLADE sequences artifacts such as truncation and flow were reduced. The 

indentation artifact was depicted only in one patient. Streak artifacts decreased more by the phase 

oversampling and the field of view (FOV). Generally, BLADE sequences reduce more artifacts 

(motion, pulsation, flow and truncation artifacts) in the case of intravenous injection of contrast with 

spectral fat saturation and we highly recommend the use of these sequences even without phase 

oversampling. In conclusion, since BLADE sequences greatly improve image quality and provide 

robust elimination of motion and flow artifacts, the use of these sequences in Cervical Spine MR 

imaging examinations is suggested in cases of intravenous injection and fat saturation. BLADE 

sequences should be used in the basic protocols of Cervical Spine MR imaging with 40% oversampling 

when they are used without contrast and without fat saturation. 
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In this work is presented a methodology for pre-treatment plan verification and quality assurance for 

Stereotactic Radiosurgery (SRS) treatments that overcome the problems that conventional plan-

verification methods exhibit. EBT2-films and polymer gel dosimetry were used for this purpose. A 

very small target volume SRS plan (single isocenter - multiple non-coplanar arcs) was used for the 
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irradiation of a VIPET polymer gel phantom and an EBT-2 film that was sandwiched within solid-

water slabs. The measured dose distributions were compared against the corresponding Treatment 

Planning System dose calculations. A 3D-gamma index comparison between the 3D-gel measurements 

and 3D-TPS calculations showed an acceptable agreement when 2 mm and 3% criteria were selected. 

The 2D dose maps comparison using polymer-gel measurements, EBT2 measurements and TPS 

calculations revealed a satisfying agreement by the choice of 2 mm – 3% 2D gamma-index criteria. 

Polymer gel dosimeters are capable for 3D high spatial resolution dose measurements. Moreover, they 

are tissue-equivalent. These unique combined characteristics, makes them an ideal choice for pre-

treatment plan verification of very small target volumes SRS plans, overcoming the problems of 

conventional dosimeters. It is proposed that the presented methodology can be used for routine pre-

treatment plan verification and QA in SRS treatments as a 'stand-alone' method or as a complementary 

to the conventional dosimetry methods. 
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SS3-1 (15:00-15:20) Controlling Defects for Energy Management in Lu2O3:Pr,Hf 

Storage Phosphors  

 

E. Zych  
 

Faculty of Chemistry, University of Wroclaw, Poland  

 
The known statement by Colin Humphreys: “Crystals are like people, it is the defects in them which 

tend to make them interesting!” gets a great and continuously increasing support from the chemistry 

and physics of luminescent materials.  A special group of luminescent materials are persistent and 

storage phosphors.  In both cases the energy delivered to the material by high-energy excitation (from 

blue photons to gammas) is used to put carriers, electrons and/or holes, in traps, where they get 

immobilized for hours, days or even years. In our presentation we shall summarize our main findings 

on Lu2O3:Pr,Hf storage phosphor ceramics.  We shall show that this is the cooperative effect of two 

dopants, Pr and Hf, which makes them capable of efficient energy storing.  The underlying physics and 

role of processing parameters on the materials properties will be discussed.   

 

 

SS3-2 (15:20-15:35) Quality Assurance Protocols on Diagnostic Ultrasound 

Equipment  
 

I. Stathopoulos, P. Kortidis, C. Michail, G. Fountos and I. Valais  
 

Laboratory of Preventive Maintenance and Quality Assurance of Medical Equipment, Department of 

Biomedical Technology Engineering, Technological Educational Institute of Athens, Greece 

Ultrasound imaging has emerged as scientific tool for reliable and noninvasive detection technique in a 

variety of medical procedures. In order to keep the diagnostic accuracy at an acceptable level (i.e. 

minimized false positives), a quality assurance program is required. Such a program should incorporate 

performance tests that are most likely to detect common system problems. These selective tests include 

assessment of penetration, distance accuracy, uniformity, and fidelity of image recording. A tissue 

equivalent phantom (e.g. ATS model 539) with an attenuation rate of 0.7dB/MHz/cm is recommended 

for quality control testing from most of Certification Organizations. Additionally, mechanical 

inspection of transducer housing, connector, power cord and console must be included in the quality 

control program. The aim of this study is to analyze the most important and necessary preventive 

maintenance procedures that should be included in a quality assurance protocol for diagnostic 

ultrasound equipment and a quality control program for the routine monitoring of real-time ultrasound 

equipment is proposed. Quality assurance will ensure proper equipment operation, detect gradual 

changes in performance, minimize equipment down time, reduce the number of repeated scans, and 

optimize operator and patient safety. 

Session 3: Medical Imaging II 
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SS3-3 (15:35-15:50) Icg with PDE Camera and Blue Dye for Sentinel Lymph 

Node Biopsy in Early Breast Cancer  
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Sentinel lymph node biopsy for breast cancer in Europe is mainly guided by blue dye +/- radioisotope. 

We describe a new method using a fluorescent dye called indocyanine green (ICG) and a 

PhotoDynamic Eye or PDE camera. In the video we see intradermal and subcutaneous injection of ICG 

and blue dye adjacent to the nipple. The PDE camera is then used to visualize the fluorescence from 

subcutaneous lymphatics passing from the injection site to the axilla. By looking at the monitor, the 

exact path of the lymphatics can be traced on the skin using a marker pen from the nipple to the axilla. 

The lymphatics usually converge towards a single duct that stops 1-2 cm from the axillary crease and 

this can be used to guide the exact location of the axillary incision. The dissection continues until the 

blue dye is identified in line with the fluorescent marking on the skin. The tissue close to the blue 

lymphatic is dissected until the first and subsequent lymph nodes are  identified in sequence. At the 

same time, the PDE camera shows on the monitor that the blue lymph node is also intensely 

fluorescent. The combination of ICG and blue dye has a high combined sensitivity which facilitates a 

dual approach to SLN biopsy for early breast cancer that avoids use of radioisotopes which can 

expensive, hazardous and sometimes unavailable.  
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The susceptibility artifact produces distortion of the image together with large signal voids. In practice, 

the main cause of these artifacts is metals within the imaging volume. The aim of this present study is 

to increase bandwidth (BW) and echo train length (ETL) in PD Turbo Spin Echo (TSE) sequences with 

and without fat saturation as well as in Turbo Inversion Recovery Magnitude sequences (TIRM or 

STIR) sequences in order to assess whether these sequences are capable of reducing susceptibility 

artifacts. Conventional Proton Density Turbo Spin Echo (PD TSE) sagittal with fat saturation 

sequences were compared with the same sequences, which however had been modified by increasing 

their BW and ETL values. The same procedure was applied on PD TSE sagittal without fat saturation 

sequences and TIRM (or STIR) coronal sequences. A qualitative assessment was conducted by a 

radiologist in order to assess which of the sequences eliminate or minimize the susceptibility artifacts 

and which of the sequences achieve better fat suppression. It is observed that the modified sequence is 

superior to the conventional (PD TSE) without fat saturation because it ensures better image quality 

and also reduces some ghosts artifacts caused by metals. Finally, we observe that the TIRM (or STIR) 

sequence with fat saturation is superior to (PD TSE FS) sequence regarding fat suppression, which is 

more helpful in case where there is no option for having selective fat saturation. Furthermore, the 

TIRM (or STIR) sequence with increased bandwidth (BW) is superior to the others sequences 

regarding fat suppression and susceptibility artifacts reduction. Consequently, PD TSE sequences with 

increased BW and ETL are significantly superior to the corresponding conventional sequences 

regarding image quality. Moreover, in order to achieve a successful fat suppression, the TIRM (or 
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STIR) sequences are more preferable. Especially, TIRM (or STIR) sequences with an increased BW 

and ETL are proposed for producing images of high quality. 

 

 

SS3-5 (16:05-16:20) Elimination of Motion, Truncation and Flow Artifacts Using 

Blade Sequences in Cervical Spine MR imaging  
 

A. Strikou
1
, P. Mavroidi

2,3
, G. Oikonomou

1
, N. Economopoulos

4
, S. Kostopoulos

5
, N. 

Papanikolaou
2 
and E. Lavdas

1
  

 
1 

Department of Medical Radiological Technologists, Technological Educational Institute of Athens, 

Greece  
2
 Department of Radiological Sciences, University of Texas Health Sciences Center at San Antonio, 

San Antonio, TX, USA  
3 
Department of Medical Physics, Karolinska Institutet & Stockholm University, Stockholm, Sweden  

4
 2nd Department of Radiology, General University Hospital ATTIKON, National and Kapodistrian 

University of Athens, Greece  
5
 Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece 

 

The purpose of this study is to assess the efficacy of the Blade technique (MR imaging with ‘rotating 
blade-like k-space covering’) to eliminate motion, truncation, flow and other artifacts in Cervical Spine 

compared to the conventional technique. Forty consecutive patients, who had been routinely scanned 

for cervical spine examination using four different image acquisition techniques, were analyzed. More 

specifically, the following pairs of sequences were compared: a) T2 TSE SAG vs. T2 TSE SAG 

BLADE and b) T2 TIRM SAG vs. T2 TIRM SAG BLADE. Two radiologists graded seven image 

characteristics on a 5-point scale (0:non-visualization; 1:poor; 2:average; 3:good; 4:excellent). The 

observers also evaluated the presence of image artifacts (motion, truncation, flow, indentation).Based 

on the findings of the quantitative analysis, the ReCON values of the CSF/SC between TIRM SAG and 

TIRM SAG BLADE were found to present statistical significant differences (p<0,001). Regarding 

motion and truncation artifacts, the T2 BLADE SAG was superior compared to the T2 TSE SAG and 

the T2 TIRM BLADE SAG was superior compared to the T2 TIRM SAG. Regarding flow artifacts, T2 

TIRM SAG eliminated more artifacts compared to the T2 TIRM SAG. In cervical spine MRI, Blade 

sequences appear to eliminate motion, truncation and flow artifacts and improve image quality. Blade 

sequences are proposed to be used for uncooperative patients. Nevertheless, more research needs to be 

done by testing additional specific pathologies. 
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SS4-1 (17:15-17:30) Targeted Drug Delivery Using Magnetic Nanoparticles  
 

E.K.  Efthimiadou, E. Fragogeorgi, C. Tapeinos, G. C. Kordas  
 

Sol-Gel Laboratory, Institute for Advanced Materials, Physicochemical processes, Nanotechnology & 

Microsystems, NCSR ñDemokritosò, Greece  

 

In recent years, considerable efforts have been developed to design and fabricate nanostructure 

materials displaying specific functional properties. Bio-functionalized inorganic MNPs will be 

synthesized through efficient synthetic approaches aiming at producing, mono-dispersed, shape-

controlled, stable and biocompatible iron oxide NPs. In particular, magnetic MNPs will be firstly 

synthesized, and then will be coated with an organic polymeric shell. Further surface modification of 

the synthesized MNPs with polyethylene glycol renders them stable in biological fluids and present 

reduced phagocytaric reaction. Magnetic NPs further functionalized with specific targeting ligands 

playing a crucial role on the treatment and diagnosis of angiogenesis depended diseases. Smart 

Functionalized hybrid magnetic NPs (FNPs) introduce a new way of targeting different diseases such 

as cancer, cardiovascular, Alzheimer and inflammation.  

 

 

SS4-2 (17:30-17:45) Non Invasive Nanoparticles Evaluation Using In Vivo 

Imaging  
 

E. Fragogeorgi  
 

Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece 

 
Nanoparticles are defined as structures that range in size from 1 to 100nm and can present various 

shapes, different composition, charge, surface modifications and as a consequence diverse in vivo 

performances. Generally, nanoparticles can be classified into four groups: (i) metal-based including 

iron-oxide, gold nanoparticles, quantum dots, (ii) carbon-based such as nanotubes, perfluorocarbons, 

fullurenes, (iii) lipid-based including liposomes and solid lipid nanoparticles and (iv) polymer - based 

like dendrimers, nanocapsules. Nanoparticles are often used as carriers of therapeutic drugs to 

pathological sites and as contrast agents for visualizing and quantifying important normal and 

pathological processes (i.e. cardiovascular diseases, cancer). During the past decade, growth in the 

application of nanoparticles in molecular imaging and drug delivery has led to drug discovery and 

Session 4: The role of Biomedical 

Instrumentation in Targeted Drug Delivery 

Using Nanoparticles 
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numerous clinical trials. Their size, which is comparable to large biomolecules (antibodies, DNA) 

enables them either to accumulate effectively and selectively at pathological sites either by means of a 

mechanism known as EPR effect (passive targeting) or via biomolecules attached to their surface that 

target specific cells or tissues (active targeting). Molecular imaging approaches include both single 

modality such as SPECT, PET, MRI FMT, CT, and ultrasound imaging and multimodalities such as 

SPECT/CT, PET/CT and PET/MR. Among these approaches, in this presentation we will focus: (i) on 

radiolabelled nanoparticles for diagnostic applications since we consider them to be a promising tool 

for early diagnosis and (ii) on nanoparticles that act as drug delivery systems to non-invasively assess 

their biodistribution and the target site accumulation of them and of the drugs.  
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Cancer treatment using magnetic nanoparticles is attracting increased attention since hyperthermia is 

one of the promising approaches in cancer therapy. In addition, magnetic nanoparticles have become 

important tools for diagnostic applications. In addition, radiolabeled iron oxide nanoparticles (NPs) are 

promising candidates as dual-modality contrast agents, since they combine the advantages of two 

different imaging modalities, SPECT and MRI. When Arg-Gly-Asp (RGD) peptides are expressed on 

the surface of a nanoparticle carrier, they provide an excellent system for target-specific molecular 

recognition. Following the preliminary evaluation of the new RGD derivative c(RGDfK)-(Orn)3-CGG, 

appropriately designed for 
99m

Tc-labeling, we accessed further investigation following conjugation with 

iron oxide nanoparticles (10 nm). We performed a comparative study regarding the biological 

properties of targeted NPs-RGD (NPs conjugated to the RGD (cRGDfk-Orn3-CGG) peptide) and non-

targeted radiolabeled nanoparticles as a tumor imaging agents. Then, in vivo hyperthermia treatment 

using iron oxide of was evaluated. The radiolabeled complexes were obtained in high radiochemical 

yield (>95%) and were stable in vitro. Biodistribution and imaging studies were accomplished in 

athymic mice with U87MG glioblastoma induced tumors. Tumor uptake of 
99m

Tc-NP-RGD was 

significantly higher (9.01±0.19 ID/g) at 1 h p.i., showing enhanced efficiency using of targeted 

nanoparticles as a dual modality imaging agents. The preliminary in vivo hyperthermia treatment 

showed that inducing hyperthermia using iron oxide nanoparticles was feasible to U87MG tumors. 

Radiolabeled iron oxide nanoparticles conjugated to the RGD (cRGDfk-Orn3-CGG) peptide
 

demonstrated properties suitable for use as target-specific agents for molecular imaging of tumor 

expression. The initial in vivo hyperthermic experiments showed a negative effect on tumor 

progression. The results of this study support more detailed in vivo studies for the application of those 

magnetic nanoparticles in hyperthermia treatment. 
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Over the past ten years there has been a tremendous interest in combining PET with MRI, which 

recently led to commercial systems. The obvious benefit from merging these technologies is improved 

spatial resolution and soft tissue contrast, increased sensitivity and low radiation dose. Moreover, a 

number of prototype hybrid systems have been presented aiming to preclinical applications and 

dedicated organ imaging. Molecular imaging with PET-MR is an interdisciplinary topic; new 

instrumentation, data acquisition and processing strategies, bimodal contrast agents and preclinical and 

clinical protocols need to be designed, evaluated and optimized. While researchers seek for the “killer 

clinical application” it is now well recognized that one of the major advantage of PET/MR compared to 

other multimodal technologies is the possibility to exploit a new generation of bimodal tracers, which 

originate from the emerging field of nanomedicine. Targeted drug delivery using multifunctional 

nanoparticles has become a rapid growing field due to their significant advantages. However, it is 

necessary to have available a non-invasive imaging technique, in order to assess their spatiotemporal 

bio-distribution and obtain information on whether  nanoparticles have successfully reached the target 

organ, if they remain stable, if they concentrate on other non-desirable sites and even monitor therapy. 

Radiolabelling multifunctional nanoparticles with PET isotopes is possible, in order to use these 

standard techniques for their in vivo imaging. To this direction PET/MR can play a significant role in 

their preclinical evaluation, as well as clinical application and image-guided therapy for the treatment 

of diseases with high social impact. 

 

 

SS4-5 (18:15-18:30) Radiotherapy Enhancement Using Gold Nanoparticles  
 

A. Tsoukalis, S. Spirou, P. Papadimitroulas, G. Loudos  

 
Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece 

The aim of this work is to study the interaction of gold nanoparticles (GNPs) with x-rays and, in 

particular, the characteristics of the secondary electrons generated. This work was carried out using the 

GATE Monte Carlo (MC) toolkit. The GATE MC toolkit is based on Geant4, which is highly 

acclaimed for its basic physics modeling. A single spherical GNP (of diameter 2, 50, and 100 nm), 

placed in water, was irradiated with a 250 kVp and a 6 MV parallel photon source. Quantities recorded 

included the effective range, deflection angle, dose deposited and energy of the secondary electrons 

produced by the interaction of the GNP with x-rays. The mean effective range of secondary electrons 

was 15-29 μm at 250 KVp (depending on the GNP diameter), rising to 1mm at 6MV. The mean 

deflection angle was 50°-60° at 250 KVp and 65°-80° at 6MV. The mean electron energy was 30-40 

keV at 250 KVp and approximately 370 keV at 6 MV. The dose was increased by a factor of 2 at 250 

KVp and by 2% at 6 MV. The irradiation of a GNP with x-rays has been simulated and the 

characteristics of the interaction studied. Our results agree with published data, thus providing a solid 

basis for continuing this work. 
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SPPS-1 Electrical Safety of Medical Equipment an Experimental Approach  
 

S. Angelakis
1
, G. Saatsakis

2
, D. Prionas

2
 and I. Valais

1
  

 

1
 Department of Biomedical Technology Engineering, Technological Educational Institute of Athens, 

Greece 
2
University of Athens, Medical School, Aretaieio University Hospital, Biomedical Engineering 

Department, Greece  

 

The purpose of this article is (a) to inform scientific community about the electrical safety tests of 

Medical Equipment and the serious consequences for the patient, the medical staff as well as others 

when it is not properly and regularly performed, (b) the current status in the Greek Hospitals’ regarding 

the electrical safety tests and (c) the presentation of the experimental setups, measurements and tests 

that were performed on every medical equipment of five fully operational operating theaters of a Greek 

hospital in Athens. Tests and measurements were performed according to the international protocols 

IEC 60601 and IEC 62353 (which is valid for medical devices). The main instrument (Electrical Safety 

Tester) which was used was the Rigel 288. The tester was recently calibrated in order to keep the 

accuracy of the results in the highest standards.  Some of the performed tests were: (a) Protective Earth 

Continuity, (b) Insulation Tests, (c) Leakage Current Tests (Earth Leakage Current, Enclosure Leakage 

Current, Patient Leakage Current, Patient Auxiliary Current), (d) Mains on Applied Parts etc. Devices 

such as Anaesthesia machines, Patient Monitors with  Applied Parts, Electrical Injection Syringes and 

Pumps, Operating-tables, Defibrillators, Suctions, Electrosurgery Units etc, where tested. All tests 

results, along with the predefined limits as well as the conclusions, are graphically presented and 

analysed. Results revealed that some multi-socket power lines, as well as some power cords were 

outside of the limits provided by the international protocols. Concluding, findings were limited to multi 

– socket power lines and power cords mentioned before, mainly because at this hospital EST tests on 

biomedical equipment are performed on a yearly basis. It is highly profound that items that found to be 

out of the EST limits should be tested on an even smaller than a yearly basis and proceed with their 

replacement once they do not pass the test.  

 

 

SPPS-2 Comparative Study of the Electrochemical Signal of Neonicotinoids and 

Tetronic Acid Amides on Screen Printed Electrodes With and Without the Use 

Of N2a Cells.  
 

S. Mavrikou, E. Flampouri and S. Kintzios  
 

Agricultural University of Athens, Department of Agricultural Biotechnology, Faculty of Plant Biology, 

Laboratory of Plant Physiology and Morphology, Athens, Greece  

 
The extensive use of pesticides in agriculture has caused significant concern in public health therefore 

cell-based sensors have been proved as potentially useful method for studying their effects. The 

objective of this work was to investigate the possibility of using carbon screen printed electrodes (SPE) 

in combination with the use of N2a cells for the direct voltametric determination of 5 neonicotinoids 

(imidacloprid, clothianidin, thiacloprid, acetamiprid and thiamethoxam) and 3 tetronic acid amide 

insecticides (spiromesifen, spirodiclofen and spirotetramat). The insecticide cytotoxicity in N2a cells 

was determined after 30 min treatment with concentrations 3, 10, 30 and 100 μM by the propidium 

iodide (PI) uptake assay. Cyclic voltammetry (CV) and differential pulse voltammetry (DPV) were 

Parallel Poster Session 
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performed to compare signals from plain carbon screen printed electrodes and from N2a cells. The 

results of the voltametric studies will be evaluated for the possible use of N2a cell line in the 

construction of a biosensory pesticide detection system.  
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SPPS-3 Optical Diffusion Models in X-ray Medical Imaging  
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Luminescent materials are employed as radiation to light converters in detectors of medical imaging 

systems, often referred to as phosphor screens. Several processes affect and determine the light transfer 

properties of phosphors. Amongst the most important is the transmission of light. Light attenuation 

(absorption and scattering) can be described either through ‘diffusion’ theory in theoretical models
 
or 

‘quantum’ theory in Monte Carlo methods. Although analytical methods, based on photon diffusion 

equations, have been preferentially employed to investigate optical diffusion in the past, Monte Carlo 

simulation models can overcome several of the analytical modelling assumptions. The present study 

aimed to compare both methodologies and investigate the dependence of optical parameters as a 

function of particle size and light wavelength. For this purpose Gd2O2S granular phosphor with grain 

size 12 μm was examined by taking into account three different values of light wavelength 420 nm, 545 

nm and 610 nm.  
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The aim of the present study was to investigate the influence of iterative reconstruction on PET 

medical imaging by simulating a brain phantom (Hoffman) with a previously validated Monte Carlo 

model. The model was developed by using the GATE Monte Carlo package and reconstructed images 

were obtained using the STIR software with cluster computing. The PET scanner simulated in this 

study was the GE-Discovery-ST. Images were reconstructed by the maximum likelihood estimation 

(MLE)-OSMAPOSL reprojection algorithm. OSMAPOSL images were assessed by using various 

subsets (3 to 21) and iterations (1 to 20). Resolution of the brain images was found to improve as the 

number of iterations increased up to 12 and remain unaltered thereafter. Furthermore, variation in the 

number of subsets didn’t show any effect on the reconstructed images, for equal number of iterations. 

The noise levels were found to reduce with the corresponding increase of both the number of iterations 
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and subsets. The imaging performance of PET scanners can be fully characterized and further 

improved by investigation of the imaging chain components through Monte Carlo methods. To this 

aim, a brain phantom was simulated in order to assess the impact of iterative reconstruction on PET 

imaging, with a previously validated Monte Carlo model.  

 

 

SPPS-5 Study of a Cell-Based Electrochemical Biosensor for Fungicide 

Cytotoxixity Evaluation on Mammalian Cell Lines  
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Cell-based biosensors arise as powerful tools for the rapid detection of xenobiotics in food industries, 

agriculture and the environment. The present study was aimed at developing an electrochemical 

biosensor for cytotoxicity assays on mammalian cells, cultured on PEDOT electrodes. The cellular 

mono layer,s formed on top of the conductive material, support cell interactions, growth and 

metabolism as cells keep their original characteristics of morphology and functionality. In this 

framework, the action of kresoxim-methyl, a widely used agricultural fungicide of the stobilurins 

group, was examined on murine neuroblastoma cells (N2a). Square wave voltametry (SWV) and a 

three-electrode configuration (W: Pedot, C: Carbon, R: Silver) were used for recording the 

electrochemical changes after drug treatment. Moreover, standard viability/cytotoxicity protocols were 

conducted as references for assay comparisons. Due to PEDOTs transparent composition 

morphological observations and adhesion tests of the seeded cells were also made. Electrochemical 

responses against the fungicide provided evidence of the possible use of this assembly as a toxicity 

biosensor. 
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Electrocardiographs (ECG) are medical devices that record the rhythm of the heart, particularly 

abnormal rhythms caused by damage to the conductive tissue that carries electrical signals, or abnormal 

rhythms caused by electrolyte imbalance.  ElectroCardioGraph Simulators (ECGS) are devices that 

generate electrical signals that emulate human heart electrical signals so that the ECG recorders or 

monitors can be tested for reliability and important diagnostic capabilities. Modern ECG instruments 

with automatic wave recognition, measurement and interpretation would need for testing, a carefully 

selected set of test signals. The main objective of this project is to design a practical ECGS device 

which can be used to perform the calibration and testing of ECG recorders. Various beat-rate or ECG 

rhythm (60, 80, 120,150 and 180 bit/min) of normal ECG waveforms produced by analog electronics 

simulate the standard 10 electrode ECG record. Additionally a state of arrhythmia (random selection of 

preset ECG rhythm) is also incorporated in order to simulate abnormal ECG rhythms, which in turn 

should be detected accurately by the ECG recorder. ECGS output is monitored by an Atmel 

ATmega8515 microcontroller as far as the rhythm selection and the display of it, is concerned. An 
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audible signal triggered by the R wave is also produced for easy monitoring of the pace.  The produced 

ECG signals have been compared to human ECG recordings and the device has been calibrated 

accordingly in various ECG rhythms. In conclusion this ECGS device can be used as a testing device 

for 12 lead ECG recorders.  
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The purpose of this study is to describe the incinerators used to operate in hospitals and the 

demonstration of the problems arising when using them. The term "incineration" refers to the thermal 

decomposition and oxidation of the waste, as well as other thermal treatments, that reduce the organic 

fraction of the waste. Incineration is considered suitable for all types of medical waste other than 

hazardous waste exhibiting at least one hazardous property, outside the H9, and specific waste streams. 

These kinds of waste must be subject to separate management, depending on their type. For the 

application of this method, precondition is the compliance with the applicable regulations (prescribed 

measures, conditions, restrictions) and emissions limits from waste incineration. Until 2003 a large 

proportion of the country's hospitals had established incinerators, which they were obsolete (except 

standards legislation) or even unlicensed. After 2003 these incinerators were gradually abolished. 

Result of the incorrect operation from these incinerators was the release of large quantities of 

hazardous air pollutants such as dioxins, furans and metallic particles. These incinerators do not 

operate nowadays, and the waste incineration takes place in a stable licensed large capacity facility in 

Attica.   
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Diffuse Reflectance Spectroscopy (DRS) and Laser Induced Fluorescence Spectroscopy (LIF) are succ

essfully used as optical complementary techniques in medicine, in order to characterize chemical, phys

ical and optical properties in skin tissue and to investigate changes for diagnostic purposes. Those tech

niques are non-invasive, easy to handle and not particularly demanding on equipment and provide due 

to their obvious advantages, an ideal system for a salutary and effective screening test for early diagnos

is malignancy advantageous In the context of this paper we have developed a device and especially a s

mart probe, in order to address limitations in experimental issues, arising by the operation of this experi

mental setup in clinical practice, like repeatability, reliability, resolution and accuracy of the spectrome

tric results. Improvements and evaluation of the system were made, in order to evolve it into a standard 

portable system, which is intended for use in clinical or in medical environment. 
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SPPS-9 The Contribution of Electroacupuncture on Improving Musculoskeletal 

Injuries  
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The purpose of this study is to estimate, the contribution of the electro application in patients with 

musculoskeletal problems under medication. During the period of 2010-2012 were examined by GPs, 

Physicians and Orthopedic, 203 patients who attended clinics in primary care. The patients reported 

that for the treatment of acute musculoskeletal (muscle strain, osteoarthritis until 2nd grade) they were 

treated with anti-inflammatory drugs for a period of time that was 10 days on average. The 80% of 

these patients reported a mild regression of pain after 10 days of medication administration, and 

reoccurrence of painful symptoms 7days after the pharmacologic treatment pausing. The patients were 

divided into two groups A and B. Group A ranked 103 sufferers who received medication with 

glucosamine sulfate and or with non-steroidal anti-inflammatory drugs for a period of time ranging 

from 1 to2 months. In these patients 10 electro acupuncture sessions (by average) was performed. In 

group B which 100 patients participated, only sessions of electro acupuncture (10 on average) was 

performed. Both groups of patients were re-evaluated regarding the improvement or not of their clinical 

image, after 20 days the prescribed treatment regimens. Both groups of patients showed a significant 

regression of noxious symptoms and improved mobility. Moreover, at least a 50% decrease in the 

required time of the appropriate medication administration was observed.  The electro acupuncture 

could be established, in diseases of the musculoskeletal system, as a subsidiary or standalone therapy. 

 

 

 

SPPS-10 Repeated Failure of Biomaterials in Patient of 50 Years Old (Clinical 
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The purpose of this study is to approve the reasons for the repeated failure of biomaterials in 50 year 

old patient with osteoarthritis. Three (3) repeated hardware failures in spinal fusion were reported in a 

50 years old man, 2 times in the cervical and one time in the lumbar Spine of vertebral column. The 

company's response was that the material is not responsible for the upcoming complication, but the 

weakness of the patient’s bones which cannot carry out the porosity process and the retention of metal 

prefixes in place. The patient reported deterioration, in terms of mobility and pain, after the repeated 

spinal fusion surgeries with subsequent failure of the biomaterials used. The patient also reported that 

he was not informed for the possibility of this complication. In cases of hardware failure, doctor’s 

treatment options should be determined by medical history, findings of physical examination and the 

detailed investigation of patient’s imaging examinations. Furthermore, it is important, in the 

management of such cases, the physician to take into consideration health problems and the living 

conditions of the patient. 

 

 

 

SPPS-11 The Contribution of MRI in Diagnosis Of Uterine Rupture  
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The purpose of this study is to evaluate the contribution of abdomen MRI in uterine rupture diagnosis. 
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From SEYYP investigated case, the following clinical inciden was recorded. A 46 years old female 

was submitted in June 2008 for in Vitro Fertilization with donor eggs. Before that the female had made 

surgery to remove uterine fibroid. The woman after the In Vitro Fertilization became pregnant with two 

embryos. The first ten days of December of the same year while she was going through the 24th week 

of the twin gestation, presented acute gastrointestinal disorders ache (AL) lap. She received treatment 

from the attending gynecologist and recommendations from a gastroenterologist, who stressed the need 

to control this pain. By the opinion of gastroenterologist this pain was not originated from the digestive 

tract. Ultrasound examination of pregnancy on seizure was done and no pathological signs were found. 

Seven days later, the female presented in Maternity Hospital with severe abdominal pain, where she 

was hospitalized for 6 day with tocolytic treatment due to enlargement of the cervical orifice of the 

uterus that was confirmed after ultrasound. On the 7th day of hospitalization, the woman performed 

abdomen MRI, after a sudden reduction in hematocrit. The MRI showed fluid in Douglas space. 

Therefore, the patient underwent a cesarean section, where an incipient uterus rupture was confirmed. 

Both ultrasonographic evaluation and MRI conducting cannot replace clinical assessment and patient 

history for uterine rupture diagnosis. 
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Vessel segmentation is an important step for the investigation of the topology and functional 

characteristics of the vascular system in the breast. In Magnetic Resonance Imaging (MRI) the uptake 

time of the contrast administrated agent (gadolinium) from the vessels specifies the nature of potential 

lesions, thus, accurate delineation of vessels is an important step towards accurate diagnosis. In this 

study, the application of several techniques aiming in delineating of the blood vessels in breast MRI 

scans is investigated. Specifically, the Seeded Region Growing (SRG), the hysteresis thresholding and 

edge detection algorithms are designed and implemented on breast MRI images obtained from a 3.0-T 

MRI system (SIGNA HDx; GE Healthcare). Results showed the superiority of the SRG algorithm in 

vessel segmentation, followed by the hysteresis thresholding and the edge detection algorithms. 

Concluding, the SRG algorithm might be used for accurate mapping of the breast vascular topology, 

and facilitate the estimation of the nature of potential lesions.      
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An essential step in computer-assisted microscopy is the separation of nuclei from the surrounding 

background for facilitating extraction of informative features from segmented nuclei; these features are 

subsequently input to a mathematical decision-making algorithm that interprets and characterizes the 

sample based on the computed features. However, microscopy images suffer from multiple noise 

sources that complicate the task of segmentation since nuclei appear blurred (i.e. out of focus images), 

corrupted (i.e. due to lab preparatory processing), or even distorted (i.e. due to the physics of optical 

imaging and/or digitization noise). In this work, the Bayesian Maximum Entropy (BME) image 

restoration technique is investigated as a potential tool for eliminating noise in microscopy images for 

facilitating subsequent image segmentation. The BME technique was applied on histological images of 

breast cancer, and its performance was compared against the benchmark inverse and wiener restoration. 

Results have shown increase of signal to noise ratio in the resulting images with additional 

improvement in the accuracy of subsequent segmentation. Thus, it may be claimed that the BME 

method may be used for improving the accuracy of computer-assisted microscopy, since it leads to 

more accurate quantification of features.  
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Thermography imaging uses naturally emitted infrared radiation from the skin surface.  Established and 

evolving medical applications of thermal imaging include inflammatory diseases, complex regional 

pain syndrome, Raynaud’s phenomenon, fever screening, cancer screening.  Temperature distribution 

on body surface is influenced by a variety of physiological mechanisms and has been proven a reliable 

indicator of various disorders.  The credibility of thermal imaging is subject to the quality assurance 

and measurement standardization protocols. Two sources of non-ionizing radiation causing skin 

temperature elevation were used. An infrared heating panel, emitting at 10μm, was used as a 

conventional heating source.  Infrared panels emit radiation absorbed by the human body, thus 

resulting in whole body heating.  Their use as heating sources is expanding as they claim to be a cheap 

and efficient heating method. Two different models of mobile phones operating at 900 and 1800 MHz. 

Mobile phones cause localized skin temperature increase in the cheekbone and ear area.  The 

temperature increase can be attributed to three factors: phone acting as a heat insulator, the internal 

electrical circuits dissipating electrical energy and the emitted RF spectrum when the phone is in 

functioning mode. Using a thermographic camera the skin temperature distribution, resulting from 

exposure to the two sources, was recorded.  Two distinct imaging protocols (one for each source) were 

set, including reference temperature measurement points, selected measurement distances from 

radiation sources, exposure time, evaluation of quantitative indices other than absolute temperature, 

exposed individuals skin colour. Results include temperature distribution maps and graphs 

demonstrating differences of skin temperature variation patterns depending on characteristics of the 

exposed person (size, pigmentation) as well as the radiating source (mechanism of heat absorption, 

factor causing temperature elevation, different source models). 
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The present work focused on the commercial Biograph 6 PET/CT scanner. Study targeted to (a) port 

previously developed and validated GATE codes to the currently available stable version of GATE of 

v.6.1, (b) evaluate model's validity detecting sources of bias (c) investigate differentiations imposed if 

different sources were employed, namely F-18 (Fluorine-18), O-15 (Oxygen-15) and C-11 (Carbon-

11). The geometry of the system components was described in GATE, including detector ring, crystal 

blocks, PMTs etc. The energy and spatial resolution of the scanner as given by the manufacturers were 

taken into account. The GATE results were compared to directly derived experimental data obtained 

according to the NEMA NU-2-2001 protocol, Analysis was limited to scatter fraction, count looses and 

randoms. Good agreement was achieved between experimental and GATE results. Significant sources 

of bias were the (a) dead time value employed, (b) it's mode (paralysable-nonparalysable), (c) modelled 

activity (d) modelled source, (e) further dead time values adopted in additionally included GATE 

modules.  

 

 

SPPS-16 Management of Waste Containing Silver from Hospital Radiology 

Departments – The Use of Silver Recovery Equipment  

 
I.Manousopoulou, E. Kounadi, M. Adamopoulou, M. Rekkas, S. Evaggelatos and S. 

Sabatakakis  
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The purpose of this study is to indicate the safe management of waste generated during the 

development process, fixing and rinsing of photographic material used in conventional radiographic 

equipment. The waste of these procedures constitute in the 09 01 category of the European Waste 

Catalogue and classified as potentially hazardous. These waste will therefore need to be managed 

properly so as not to endanger the public health and prevent environmental pollution. In particular, 

liquid fixative radiographers because of their high content of silver and other heavy metals, is not 

drained to the sewer system as they are, but they must be collected either in tanks or in special cans and 

delivered to specialized and licensed management companies. When collected, they undergo the 

appropriate physico-chemical treatment by the silver recovery equipment and the liquid, after the silver 

recovery, is driven to drain. In this case, chemical analyzes should be carried out in treated waste in 

order to determine if they fulfill the disposal requirements in drain. 
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The present work is aiming in extracting, measuring and studying the variations of the electromagnetic 

fields which are developed by vero and N2a murine cells under external stimuli. Continuous 

monitoring of the corresponding field at frequencies in the range of 1Hz to 1MHz was performed under 

various external conditions. Efforts have been made in order to extract and identify specific 

electromagnetic patterns associated with certain cellular functions and behaviors. The specific study 

can be easily expanded in order to identify certain cell responses to various interactions with the same 

or different cell types, establishing therefore an unique electromagnetic code in each case. Indications 

of interaction between living cells, being either chemically or electrically isolated, have been observed 

since the second decade of the 20th century, implying the existence of interaction through time varying 

electromagnetic fields. Although there has been some interest on the subject during the previous 

period, the related results and the corresponding research outcome cannot yet be considered mature. 

According to the literature, the mechanisms that determine and dominate the generation of those fields 

are mainly vibrating intracellular polar structures. Furthermore certain spectral signatures linked with 

different cells and cellular activities have been observed. The electromagnetic fields that already have 

been reported, range from a few tens of Hz up to the THz scale reaching the edge of the visible 

spectrum. 

 

SPPS-18 Iterative reconstruction techniques in MDCT: Commercially available 

algorithms and their clinical impact 

S.D. Kordolaimi, A. Ploussi, S. Argentos, I. Pantos, E.P. Efstathopoulos 

2nd Department of Radiology, Medical School, University of Athens 

Since the advent of iterative reconstruction (IR) algorithms in clinical routine, a dramatic decrease in 

doses from CT examinations has been reported. An overview of the results from the application of the 

IR algorithms in clinical practice is presented.  

In most published studies comparison between IR reconstructed images and filtered back projection 

(FBP) images was conducted. The evaluation parameters assessed in the reconstructed images involved 

qualitative and quantitative image quality indices and radiation exposure calculations.  From literature, 

it is shown that IR algorithms provided less noisy images than FBP when radiation dose was kept 

constant. Moreover, maintenance of image quality led to radiation exposure reduction up to 85%. No 

significant changes reported concerning the visibility of small structures and the sharpness in IR 

images compared to FBP images.  

IR algorithms in CT examinations offer substantial radiation dose reduction without compromise in 

image quality. The next generation of IR algorithms- Model Based IR- is expected to be even more 

effective concerning image quality and radiation exposure trade-off. 

 

SPPS-19 Medical Tourism in Greece. The Current Situation and Potential 

A. Louladakis  

Department of Biomedical Technology Engineering, Technological Educational Institution of Athens, 

Greece 

The purpose of this study is to understand the meaning, the turnover, and the current situation of 

medical tourism in Greece. This is a subject that could benefit a large part of the population of Greece 

and can employ a wide range of people, from people with a scientific background,  to employees in a 

hotel or a tourist business. A few points of what makes Greece so unique for medical tourism 

development are: a)The existence of specialized medical staff, b)The cost of medical services in Greece 

remains fairly low, c) The levels of hygiene in Greek private hospitals are extremely high, d) The 

geographical position of Greece in Europe, e) Greece is a safe tourist destination, f)  International 

tourists do not face any communication problems, as English is spoken widely by doctors and medical  

staff , g) No red tape for entry into the country, h) Existence of a developed tourist infrastructure. 

Greece outperforms in Medical Tourism in: Dialysis, In Vitro Fertilization IVF, restoration-

rehabilitation, spas, specialized treatments in tertiary hospitals. 


