FRIDAY - ORAL PRESENTATIONS

Session 1: Scintillators and Phosphors

Friday, 21 Jun.  9:300:50

SessiorChairpersons 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 MaterialsKkharkov, Ukraine

This is an overview of the last decade development in scintillatiysics 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 pogress are the subject of this review.

The presentation will cover following topics:

* last results at first steps of the tradévelopmentcarrier 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;

* sometechnologicakeysin favor of different applications (partelenergy 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 doubledintillator-Cherenkov counter) sensors development for HHCAL.

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

N. Kalyvag, P. Liaparinos, loannis Valais', G. Fountos, C. Michail*, S. David" and I.
Kandarakis

! Department oBiomedical Technology Engineeringechnological Educational Institute of Athens,
Greece

Luminescent materials are used asay detectors of medical imaging systems. Out of a large variety

of materials, Terbium (Thactivated phosphors and neetile cdumnar structured Csl: 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 Spedcit 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 aonalyjss
performance of scintillator materials asrXy 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 meaments. 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

This research has been-tmded by the European Union (European Social Fund) and Greek national
resources under ARNSFEIA r gectd\BOIRLK conld 141bhfe t“he “ Educati on
Lifelong Learning”. Operational Progr amme

FS1-3 (10:05-10:20) Lu,O3:Eu Nanophosphor as a Candidate for Digital Medical
Imaging Applications

. E. Seferi§, N. I. Kalyva$, |. G. Valaig, C. M. Michaif, P.F. Liaparino$, G. P. Fountds
E. ZycH, I. S. Kandarakfsand G. S. Panayiotakis

!Department of Medical Physics, Medi&chool, University of PatrasPatra, Greece

®Department ofBiomedical Technology Engineeringechnological Educational Institutef Athens,
Greece

“Faculty of Chemistry, Wroclaw University\/roclaw, Poland

In the last decade indirect digital-ray detectors, such as charged couple devices (CCD),
complementary metalxide semiconductors (CMOS) and amorphous silicon flat paneBEHa 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 commophosphor materials dué higher surface to volume ratio and to the
nanocrystalline system. The purpose of the present study was to evalg@ig=lUwnanophosphor as a
candidate for digital medical imaging applications.,QyEu was employed in the form of a 30.2
mg/cnt powder screen with 50 nm grain size and 5% Eu concentrd®arameters such as the
Absolute Efficiency (AE), the Luminescence Efficiency (XLE), Detector Quantum Gain (DQG) and
the light spectral compatibility to electronic optical sensors were investigatder Xray excitation in

the radiographic energy rangBesults were compared with previously published data for a 33.1
mg/cnf GA,0,S:Eu conventional phosphor screen. It was found tha©J:Hu nanophosphor has
higher AE and XLE by a factor of 1.32 add37 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 CDs and CMOS, due to the high spectral compatibility with the upper visible wavelength
range.

Acknowledgement

This research has been-tmded by the European Union (European Social Fund) and Greek national
resources under the frhmewBuhkdiohgtbhe RAsedhi cnkedEsoup

project of the “Education & Lifelong Learning” Oper
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FS1-4 (10:20-10:35) Optical Gain of Single-Crystal Scintillators for Nuclear
Medicine

N. Katl yvias Ni KollopdWaloas&vvEs A% §yr iKu tPau
Yannako’polul okandaraki s

'!Depart dd mtmedfi cal Tec hnTeelcchoghyw | Brgg icrae e rEidrugc at i onal n
Greece
Depart memputoefr Col ect r ofreicchnBh @ign € & h 5 tEgdfuwctae i oh  Pi r a
Greece
*Medi cal Physics Department, K M&deeak School, Univer

This paper reports a theoretical model of tiical gain of singlerystal scintillators of Nuclear
Imaging. The model described the generatmmpagation and escape of scintillation light as function

of thickness and absorbed gamma ray eneaggounted 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.laybe latter was calculated via
Monte Carlo methods at various crystal depths with B@&SnrcMP (ElectrorGammaShower)
platform The energies of 140keV, 364keV and 512keV were investigdthe adopted thickness and
energy values cover the range utilized in nuclear medicine imaging. For thersgirical approach,

the theoretical results were compared to experimental data for photon energies of 140keV and 364keV
and the model's opticabpameters were determined by the trial and error method. The resultsetende
calculations ofoptimum crystal thickness per investigated gamma ray en#rgyas found that the
optimum thickness is a function of the scintillator material and the gamnemneagy

FS1-5 (10:35-10:50) Single Index Image Quality Evaluation of a High Resolution
CMOS Sensor coupled to Gd,O,S:Eu Phosphor Screens

E. Seferi§, C. M. Michaif, I. G. Valaid, G. P. Fountds N. |. Kalyva$, F. Stromatid G.
Oikonomod, I.S.Kandaraki, G. S. Panayiotakis

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

’Department ofBiomedical Technology Engineeringechnologial Educational Instituteof Athens,

Greece

*Department of Radiology ariduclear Med c i n e, il ASOOo,Hslargos, Gedce Hospi t al
“Department of Medical Radiological Technology, Faculty of Health and Caring Professions,
Technological Educational Institute of Athe@eece

Medical images are evaluated using physical patemmelescribing 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 couplé€sidi®,S: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 modulatiansfer function (MTF), the detective quantum efficiency (DQE)

and the noise equivalent quanta (NEQ)e CMOS sensor was coupled to two,Gg5:Eu scintillator

screens with coating thicknesses of 33.3 and 65.1 mMgMeasurements were performed using th
standard IEERQAS radiation beam quality (70 kVp) and a W/Rh beam quality (28 kVp). At 70 kVp,
under the RQA 5 (ESAK: 11.26Gy) conditions, IC values were found to range between -I'BX1

bits/mnf and Ne values were found betweef&2.52 mni'. At 28 kVp the corresponding IC values
were found ranging between 2535 and 2747 bit$/mhile the Ne values were found between 5.91
7.09 mnt,

Acknowledgement

This research has been-tmded by the European Union (European Social Fund) and Greek national
resources under the framework of the “Archi medes

project of the “Educati onrogamme.f el ong Learning” Oper

BIOMEP 2013 — Book of Abstracts 3



Parallel Session 1: Emerging Technologies in
Clinical Laboratories as outlined in Industrial
Property Documents

Friday, 21 Jun.  9:451:00

SessiorChairpersons 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 Engineerifgchnological Educational Institute of Athens,
Greece

Innovation has become synonymous of competitiveness, however, the increasing importance for
Industrial Property (IP) Rights, and more specific for Paitgiormation, is often disregarded in

“ a c a d Biomedical Technology (BMT) and Medical Informatics (MI) R&D. The purpose of this
paper is to synopsize our activities to employDiéts for the optimization of our BMT/Métudents
training and participation in R&D activities. A course onRRjhts for saior BMT and postgraduate

Ml -students is being offered since 2003, addressing the origin and the historical development of IP
protection, the essential features and the relevant aspects of-tioeelldoctrines, BMIequipment
classification and informatioretrieval out of paterlocuments, by employing the esp@cenet search

engine and their employment in R&Wojects.Thi s “ossi fied” knowl edge r et
unfunded R&D activity, has led to 17 publications during the last 5 years dealing with:

ADeveI opment of -séagletechnigies.c” Pat ent

AConfining the “state of the art” in contemporary M

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

AP trends in brain and spine implantable stimulators.

AManuf actbDserat e@% f or -ppedioneutlinesinloesdi at i on

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

The interest for this approach is corroborated by invitations for Lectures and Tutorials in Intatnation
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. Rotd, G. TzanoukoSand B. Spyropoulo$

! 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 ScientifiscGreBRoes earch (NCSR) f#fADe
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’Department of Biomedical Technology Engineerifigechnological 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 dasgsious tagging methods have been
developed. It is the purpose of this presentation to contribute a retrospective view, regarding the
evolution of immuneanalyzers, as reflected on Industrial Property (IP) documents. Further, by
focusing specific on thpresent trends of the rather dominant Chemiluminese@ssays (CLIA), as
depicted in relevant ® o ¢ s , to attempt t o eBheévaiatioeof @evemA’ s f ut ur
IP-Documents, retrieved by employing the-lore esp@cenet searemgine of theEuropean Patent

Office, attempted a mapping of the promising techniques and thus, a +narkeprediction, for the

next yearsln total, 82 Immunoassay and 24 specific Chemiluminescenceassay relddeduments

have been retrieved and evaluated. A comnadsolute peak around the year 2011 indicates an
increased R&D development in CLIA that is partially due to the introduction of elgetrerated

CLIA. About 46% of the applications have been filed in the Chinese Patent Office and 37% in the
Japanese Patt 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. Kontogiorgig, G. Leontidi$ andB. Spyropoulo$

! Common post graduateProgram: "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 Ree ar ch ( NCSR) @&nB,&mec&kr i t oso0, At h

2 Departmentof Biomedical Technologingineering, 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 reviewingstiiatluProperty (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-lorve esp@cenet seargmgine of the European Patent
Office, attempted a mapping of the promising techniques and thus, a 4tmarkeprediction, for the

next years. Concerning Protein sequencing methods about 90 relevdatuients, published
between th years 197-2012, have been retrieved and evaluated. Two annual publicatiohers

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 employmadtitifnal to MS,
propertytuned variablemass labeling. Concerning Nucleic Acids about 700 relevamtotRments,
published between the years 198312 have been retrieved and evaluated. The trend@édBments

is continuously increasing until an abgelumaximum (2010) decreasing then slightly. Beyond the
optimized Sanger, Edman etc. methods, among the most promising Next Generation Sequencing
(NGS) methods, are included LASHRked Polymerase Colony (Polony), Pyrosequencing, upgraded
MS, ShotguAPCR,Nanopore and lon 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. Christod, S. Lalissidod, V. Tsimpida' andB. Spyropoulog
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'Common posgraduate Program: "Information Technologies in Medicine and Biology" (ITMB), Univ.

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

National Center for Scientific ReseatlNCSR) A Demokritosd, Athens, Greec:e¢
2 Department of Biomedical Technology Engineerifigchnological Educational Institute of Athens,

Greece

Fluorescence is being used in the in vitro Diagnostics (IVD), as a@stnuctive way of tracking or

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

etc.) or "l abeling” with extrinsic fluorescent (c
methods, is being employed, to detect the biomolecules under intiestigahe purpose of this

presentation is to review the innovation trail, focused mainly on Immunofluorescence and Cytometric
Assays and to endeavor to depict the future cour
technology, as reflected on relevantustrial Property (IP) Documents. Plentiful relevanDiéts

have been retrieved, by employing thelime esp@cenet searemgine of the European Patent Office

and evaluated, trying to create a pataatpping of the promising techniques in these thxé2-areas

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

74 Hybrid Hematology and Flo@ytometry and 39 Quantulots related IFDocuments have been

retrieved and evaluated. An absolute maximum anctalats achieved for Immunofluorescence IP

Documents number between the years 2P004 and then decreases. For both, Hybrid
Hematology/FlowCytometry and QuantwbDots related IFDocuments, after the year 2000, there is a

convolutional continuous exponeritiacrease of the filed Happlications, indicating the increasing

involvement trend of Quantwiots in modern Flow Cytometry.

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

B. Papoutsignd M. Kallergi

Department of Biomedical Technology Engineerifigchnological Educational Institute of Athens,
Greece

The longterm success of an organization greatly depends on its ability to objectively assess the
performance of its staff and obtain qualitatveand ant i t ati ve metrics of the en
toward the achievement of its goals. The evaluation of an employee provides a measure of
effectiveness and correlates actual performance to set stand@elgresent study involves the
evaluation of emplyees 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.diealuvas done through the
process of selévaluation. 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 recedj organized, and analyzed statistically using the EXCEL spreadsheet.
The analysis | ed to the comparison of the employees
the comparison of the departments within each organization. Performance resulitswvargalyzed in

terms of employee seniority (hnumber of years at the position) and employeEhseanalysis of the
self-evaluation data showed differences between the two organizations with the employees of the
private clinic scoring consistently highir 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
empoyees 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 s®ialuation apprach. Differences were not statistically significant

due to the small number of participants in the survey. In conclusion, thevsélfation approach
yielded realistic results but a more objective and-léased method may be needed for the evaluation

of hospital personnel.
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Session 2: Medical Imaging |

Friday, 21 Jun.  11:303:10

SessiorChairpersons Prof. R. Speller, UCL, UK

Prof. G. Nikiforidis, University of Patras

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

Prof. R. Speller

University College of London, UK

Conventional mammography i s t he-upexpmihationsfar breasta r d’
cancer. However, it has well known problems such as insufficient sensitivity in dense breast tissue and
the inability to characterise the extent of tumouwalvement 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 problemX-ray phase contrast imaging and theay biopsy. Phase
contrast techiques 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. Thea}{ biopsy systerhas 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 Barthol omewds 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 systenmsatatied. 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 typehte 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 dosedsrer@nitored 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 fétdoses 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 MedicdPhysics and Bioengineering, University College of London, UK
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Since the early 1990s digital -bay 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 Funct{iMiTF) is the combination of contrast and resolution,

the Noise Power Spectrum (NPS) combines the noise and resolution, and thed=ipiak 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 meaSMeAMTF and NPS of several

digital X-ray detectors affect the mammographic image quality. The latter is measured in terms of
Contrastto-Noise Ratio (CNR) and ContraBetail (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', G.Founto$, N. Martini* P. Sotiropoulot) C. Michaif, I. Valais, |. Kandaraki¥
and G. Nikiforidig

! Department of Medical Physidsledical School University of Patras, Patras, Greece
2 Department oBiomedical Technology EngineerinBechnologicaEducational 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 vari
energyimaging (which provides lowand 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 higlyyemesre examined. The filters

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

(K-edge filtering). The impact of these parameters on the calcification $@nalse ratio (SNR) for

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

of Variation of the incident photons Rg)leddingpectra’s
to narrow energy band-Kys. In all cases SNRshould exceed the tshold value of 3 (SNR= 3 ) .

The optimum results were obtained from filtered spectra at 40kVp (Rh anogey 8h) and 60kVp

(W anode, 100@um Eu) for low and high energy respectively. After filtration mean energy values of

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

Acknowledgement

This research has been-tmded by the European Union (European Social Fund) and Greek national
resources under the framework of the “Archi medes 1|1

projectoft he “Education & Lifelong. Learning” Operational

FS2-5 (12:40-12:55) X-ray Spectra Optimization for the
Hydroxyapatite/Collagen Ratio Determination - A New Approach in
Osteoporosis Diagnosis

N. Martini, V. Koukod, G. Founto§ P. Sotiropouloly C. Michaif, A. Baka$, .
Kandarakiéand G. Nikiforidis
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! Department of Medical Physidsledical School University of Patras, Patras, Greece

2 Department oBiomedical Technology EngineeririBechnological Educatian Institution of Athens
Greece

® Medical Radiological Technology, Faculty of Health and Caring Professioff®chnological
Educational Institution of Athens, Greece

The Dual energy method, using two different energies generated byantdbe, has been applied in

the diagnosis of ¢eoporosis 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 efficientliie aim of this study weathe optimization of dual
energy Xray spectra through the estimation of the Coefficient of Variation (CV) in HAp/Col ratio
determination. The upper limit of GMycoq Val ue was set to < 3%. Singl e
methods were used in order to obtpiolyenergetic spectra. Unfiltereghectra were obtained from
Boone et al (1997 Med. Phy&4 1661-70) for Tungsten (W) anode. For the implementation of the low
and high energy beams, several filters were applied to the spectra, based &netthgés, so ato

provide quasimonochromatic beamshe optimum results, for the single exposure method, were
obtained for a 120kVp spectrum with added beam filtration ofuB0Ce (CV;apico=1.88%). For the
double exposure technique, a GYca value of 2.23% was oained using 40 and 120kVp with added
filtration of 25Qum Cd and 1150m Yb, respectively.

Acknowledgement

This research has been-tmded by the European Union (European Social Fund) and Greek national
resources under t he f r aFnuenwdoirnkg ooff tRhees e“aArcchh iGmeoduepss il
project of the ®“Education & Lifelong Learning” Oper

FS2-6 (12:55-13:10) Assessment of the Impact Of Dark Signal on Image Quality
in Computerized Mammography

A. Valast, M. Argyrou, I. Florog, A. Siountad, S. Synefij I. Vamvaka3 M. Lyra'

! Radiation Physics Unit,*iDepartment oRadiology, University of Athens, Greece
? Medical Physics Department, Aristotle University of ThessalpGiieéece
3Department of Medical Physics, lasathens Greece

The aim of this study is to examine the impact of dark signal on assessing the image quality in
computerizednammographyA GE analogue mammography unit was calibrated to be used with an
Agfa CR35X 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 andethén tadke
mammographic images of phantoms with varying density (a PASMABY Phantom with PMMA

and Al inserts). Since high Sigrtm-noise ratio (SNR) and high Contrastnoise ratio (CNR) are of

great importance in mammographic image quality, we meds8NR 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 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. Sotiropouloyy N. Martini*, V. Koukod, G. Founto§ C. Michaif, I. Valai, |. Kandarakié
and G. Nikiforidig

!Department of Medical Physics, Medical School University of Patras, Greece
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’Department oBiomedical Technology Engineeringechnological Educational Institution of Athens,
Greece

Bone quality is a broad term encompassing factors affecting the structural and material properties of
bone. Xray dualenergy method (XDEM) provides one way to kexp 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. Thardvhighenergy intensity
measurements wercombined, 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-skinaexposure

from low- and highenergy measurements was constrained so that they ararstmibdiagnostic
examination levels. The DE simulated data were exported using variable Ca atttidR@ess on a

fixed total tissue thickness. The thickness of each material was fitted separately using a nonlinear least
squares minimization algorithm. THenctional forms of inverse functions that have been investigated
are the linear, quadratic, cubic, and conic functions. The inveegping functions were found to vary

as analytic functions of second (conic) and third (conic) order. A nonlinear eightadonal function

was selected for dual energy calibration which appeared to be capable of high fitting accuracy while
requiring relative few terms.

Acknowledgement

This research has been-ftmded by the European Union (European Social Fund) and Greek national
resources under tier amewor k of t he “ Archi medes 1| 11: Fundi
project of the “Educati onrogamme.f el ong Learning”’
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Session 3: Radiation Protection in Radiology

Friday, 21 Jun.  15:006:30

Session Chairperson:Dr. V. Tsapaki, HAMP President

Assoc. Prof. S. Kottou , University of Athens

FS3-1 (15:00-15:15) Radiation Dose in Repeated CT guided Radiofrequency
Ablations. Where do we stop?

l. A. Tsalafoutal V. Tsapaki, C. Triantopoulod, E. Kolliakou, P. Maniatis, J. Papailiod

! Medical Physics Dpt, Agios Savvas Anticancespital, Athens, Greece.
2 Medical Physics Unit, Radiology and CT department, Konstantopoulio Hospital, Athens, Greece.

The purpose of this study was to calculate cumulative doses in patients that underwent repeated CT
guided radiofrequency ablations (RFA). From all patients that hadgoue 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 softevaleveloped 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 saxie Zale 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 v&2&Gycm,
0.080.36Sv and 0.8.4Gy, respectively. Median E andSD values per RFA were 3Sv 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
i sn’' t damhDeterministibddffects 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].A.Karagianis

Konstantopoulio General Hospital of Nea lonia, Athens, Greece

Endoscopic retrograde cholangiopancreatography (ERCP) is a widespread interventional therapeutic
procedure during which the duodenum, papilla of Vater, bile ducts, gallbladdeanackatic duct are
investigated. The aim of this study was therefore to investigate patient radiation doses during
interventional ERCP paeduresA total number of 768 patients having ERCP from 2009 to March
2013 are included. The-Kay machine used was a Philips Essenta radiology system with a KAP meter
installed in the Xray tube housing. Kerma Area Product (KAP) in G¥cfluoroscopy time (T) irmin

and total number of Xay films (F) were collectedAll ERCP procedures were done under local
sedation and with a fixed sap for the patient. ERCPs were performed by one endoscopist with more
than 10 years of experiencéledian patient dose was0F Gy.cnf (range: 0.091067 Gy.cnf). There

is large range of results (high to lowAR: 1185). Median T and F were 2.6 min an@® #lms,
respectively. Low linear correlation between KAP and T and F were observed. CondRibetarge

range of results r@aled the need to continuously monitor this procedure in the near future in order to
investigate possible reasons for this rather large range.
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FS3-3 (15:30-15:45) Human Beings and Radiation — A Review

S.Koth ®uNi kol FpB.Plea § akliou'j XiAr gyy TS vy ®s
Yannakdpoul os

Medi cal Physics Department , ,Qfteedei ccea l School , Uni ver s
2Department of Computer El ectronic Engineering, Te
Greece

Brunel Uni ver singi, n ®empian,g mMeoadd @e,s i dK

‘Depart nBd mtmedafi c al Te c h nToelcohgnyo | Bryg icrad e rEdnugc at i onal I n
Greece

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

Radi ation’s nature may be energetic particles or el
ionizing or nonionizing. Severe and relatively mediate 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 nonionizing radiation too, although the health consequences there are not clear enough.

After exposuretonsh oni zi ng radiati on, ri sk for I|ife quality
scientists expect objective results to be revealed fdterdecades of use of wireless net and mobile

phones. This paper will review the most recent results of the effects -@bmamg 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. PapadopoulguA. A. Chatzis G. A. ChristopoulosO. N. Kasimatj D. T. Tosonidoul .
S. Kaskarelis

Department of Radi ool oGeyn,e rfiaAAthehsSagedaetiaol ,Voul as

Nowadays, C arm fluoroscopy is increasingly being
exposure is much less compared to other interventional procedures. However, training of orthopaedic

surgeons and techngjists 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 aftpddee measurements during each

procedure. This will help to establish diagnostic reference levels as required for all radiological
examinations (Medical Exposure regulations, Health 2060at i ent ' s r adi afarimon exposu
fluoroscopy was estimatl 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 fatr@ehranteric

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

DAP( Gy - cm?2) wietal duoroseopi® time eadged from 0,017min to 2,133min (average:

0,286min). DAP values ranged between 0,68083 4 Gy - cm2 ( medi an: 0,188 Gy:cn
val ues for l' i mbs and extremities (median DAP=0,011
val ues for DHS fixation (median DAP= 0, 266Gy - cm?2)
0, 5 3 6 GyFinalynfegord 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 lonizing
Electromagnetic Radiation Emitted by a Cellular Phone and a Frequency
Generator
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A.K. Mantd, N.E. Sagioglod, A.S. Skouroliakod, A.F. Fragopoulod; I.K. Giannaraki§
M.P. Ntzount, L.H. Margaritis

! Department of Cell Biology and Biophysics, Faguf Biology Universityof Athens, Greece

2 Department of Physics and Chemistile c hnol ogi cal Educat iGrrealcel nstitut e

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 900Midza frequency generator (HP 8924E,
CDMA MS SERVICE Test Set, 30000 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 the %' day of their adult lives. At this age the insects have fully
completed their oogenesis pattern and have follicles of all stages (gernbarstmge 14). The ovaries

of the irradiated and the control insects were anatomically removed. Free radicals were detected
through fluorimetric assay, using CMLDCFDA dye, immediately after irradiation. Fluorescence
microscopy was used to detect apaiptdollicles 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 modulgiald simitted

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 bioaztilan continuous wave forms, inducing increased amount of
free radicals and number of apoptotic follicles.

Acknowledgement

This research has been-fioanced by the European Union (European Social RuB&F) and Greek
national funds through the OperatidrProgram "Education and Lifelong Learning” of the National
Strategic Reference Framework (NSRResearch Funding ProgramHALIS “UOA- MIS 375784~
Biological effects of nofionizing electromagnetifields: a multidisciplinary approach”.

OPERATIONAL PROGRAMM

EDUCATION AND LIFELONG LEARNING 5=~ NSRF

ErrreTE . 2007-2013
v =] B e v

MINISTRY OF EDUCATION & RELIGIOUS AFFAIRS, CULTURE & SPORTS  EUROPEAN SOCIAL FUND

Eul‘opeanUnlon MANAGING AUTHORITY

European Social Fund Co- financed by Greece and the European Union

** o
*
*

*
* *
*

FS3-6 (16:15-16:30) Staff Radiation Doses in Interventional Procedures. Is there
a Need for Concern?

S.Kottou', V. Tsapaki

! Medical Physics Department, Medical School, University of Ath@reece
2 Medical Physics Department, Konstantopoulieneral Hospital, Nea lonia, Athens, Greece

Medical radiation from Xrays and nuclear medicine is the largest manmade source of radiation
exposure in Western countries, emdf of which come from cardiology procedures. Interventional
radiology and interentional cardiology account for about-18% 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 aratithiion 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-ioluigie cath

labs have an annual expoe 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 catheteriZationatory 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 ohigh can reduce professional exposure by 90%.
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Parallel Session 2: Emergency/ICU/Surgery
and Home-Care Technology

Friday, 21 Jun. 15:15-16:15

SessiorChairpersons Prof. B. Spyropoulos, TEI of Athens

Prof. Eric Ventouras, TEI of Athens

FPS2-1 (15:15-15:30) MECHANICAL VENTILATION SOFT COMPUTING
DECISION SUPPORT MODELS FOR HOME AND INSTITUTIONAL LONG TERM
CARE.

A. Tzavara§ P. R. Wellef, B. Spyropoulds

!Department of Biomedical Technology Engineerifi¢ c hn o Edgic@aali on a | Institute
Greece
“City University, London, UK

Ventilation management is the ongoing process of adapting ventilator settings to mechanically
ventilated patieAnheeds. The present paper develops and evaluates two different mechanical ventilation
Decision Support Systems (DSS) utilizing well establistsaft computing techniques; namely
evolution of Fuzzysystems and Adaptive NeuFuzzy Inference Systems (ANFISEeventy hours of
realpatient data have been collected from mechanically ventilated patients. Data sets were categorized
into three lung patiogy 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 -d&ta in terms of statisal 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 B8§gestions 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 foriorentilat
management lies in their ability to sgiénerate, by employing available clinical da&s 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 Engineeriige c hnol ogi c al Educational I n
Greece.

The fusion of Biomedical Technology, Informatics and Medical Decisiaking 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 decentradiystgms of health care provision. One of
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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 nedical supervision. In order to accommodate for the lack of sufficient medical
supervision in Hom&are environment, we have developed a-tmst prototype solution for
monitoring basic physiological parameters, at hoifibe 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 laptgp computer. A web application allows continuous quasi-teelme super vi si on of P
Biosignals from any PC equipped with a web browser and appropriate authorization Toheles.
adoption of remotely controlled Horware information systems that creatamerless 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. Zogogianri, A. Tzavara B. Spyropoulos

! Department of Biomedical Technology Engineeriigg c hnol ogi c al Educational I n
Greece

“Common posgraduate Program: "Information Technologies in Medicine and Biology" (ITMB), Univ.

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

Nati onal Center for ScientificreResearch (NCSR) dDenm

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 Propgmtyuments, have been taken into account.

Additional innovative sensors create further datad to be managed. Novel wireless dagansmission

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

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

the stateof-the-art concerning the functions, the desjgmrequisites and the relevant standards and of

an “emerging” Al MS t hat c otime dataecquishi@any pdoeeasingand nnov at i
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
. ) Anesthesia/Patient Classification: ICD10 Terminology:
Wireless: ECANIPB SpQ Management IOTA
Traditional: AP RR AR LC| Drugs/Disposable Vltal-_5|gns representation: 15011073
(on demand) Management Termlr_wlogy .
Domain Information Model (DIM)
Vital Signs online ECG Version Il (under development)

Optical: PO PCOPN,O NIPB SpQ

Vital Signs offline: Any HL-7v.3CDA-RIM

Quality Assurance Adversel Version I(implemented) Human

E/Chemical:P@ Events Reporting readable, No semantics, Text.

Cost Estimation DRGs

Thermal: T . -
viewpoint

Anonym outcomes for R&D purposes
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Finally, we report based on this approac h- about t
worl d” system under devel opment and wdringlthiscuss the
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 Engineeriige c hno [Eadgic@aali on al Institute
Greece

The purpose of this paper is to present the development status of a system that expands in vitro
Diagnostics Poirbf-Care testing (IVBPoCT) capabilities, enables bedside in vivo loci and in vitro
sampl es’ mi croscopy, and all ows for mor phol ogi cal
employing custormade software and adjustments, on a commercially available portable, lightweight
andextremely inexpensive Bresser U8Rjital 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 prergtulaboratory skills of the potential user.

For example, for engoint chromogenic applications, the Modulation Transfer Function (MTF) is
being thoroughly experimentally compared, after promtandard colecalibration, with the
corresponding performae of a custom assembled reference hybrid-WJS-NIR microscope
spectrophotometer. The systaesting is presently focused on digital speeptabtometric estimation

of the wavelength and the intensity of cett@veloping reactions, from the digital imageé
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 recordsaedjng thus, bedside NPoCT

support of the treating clinical personnel
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Session 4: Round Table: State of the Art in
Radiotherapy, QA & Dosimetry

Organizedoy HAMP
Round Table ChairpersoBr. S. Nikoletopoulos, HAMP Treasurer

Friday, 21Jun.  17:04.8:00

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

K. Theodorou, Associate Professor on Medical Physics

MedicalPhysics Dept., Medical School, University of Thesdadyissa, Greece

Techniques and technologies that allow delivery of higher tumor dose without exceeding normal tissue
tolerances play an important role in improvingdiotherapyoutcomes. Two recent technological
advances in radiation therapy ametensitymodulated radidierapy (IMRT) and image guided
radiotherapy (IGRT). Helical tomotherapy is a unique modality of imegéded intensity (IMRT)
modulated radiation therapy that was conceived by investigators at the University of Wisconsin. It can
be thought of as a hybridetween 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
MYV linac is mounted on a slipng gantry allowing continuous 36éfegree rotation hile the patient is
translated through the bore, thereby providing a helical radidg&btwery pattern. The unit is designed

to administer IMRT, and this continuous helical radiati@tivery method appears well suited for
generating highly conformal, cquticatedradiation 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 thie amlinical setting.

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

Assurance and Dosimetry
C. Antypas, E Pantelis

Medical Physics Department, IATROPOLIS Cljiithens, Geece

Robotic technology, image guidance based on sophisticated tracking software and small field
dosimetry issues are incorporated into the CyberKr
which is used to treat intracranial, spinal and extracranial movingnkesPerformance evaluation

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

mechanical accuracy of the robotic manipulator, for the mechanical accuracy, image quality, kV
parameters of the Target Locating Syst&aam characteristics and beam output parameters of the

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

results revealed sumillimeter beam delivery precision and dose placement total accuracy for all
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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 <clini
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 do$aueate.

to this complicated nature of treatment, several patient specific QAodwetimave 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 (€odr ionization chambers) such as Matrix, 2D Array seven29,
MapCheck followed by 4D arrays Octavious, Delta 4, ArcCheck, and Confdassnain 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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Session 5: Quality Assurance and Radiation
Dosimetry

Friday, 21 Jun.  18:109:40

Session ChairpersongAssoc. Prof. M. Kallergi, TEI of Athens

Dr. S. Chatziioannou, University of Athens

FS5-1 (18:10 — 18:25) Dosimetry Quality Audit in Greek Radiotherapy Centers

A. Boziari and C. J. Hourdakis

Greek Atomic Energy Commission (GRYy. Paraskeui, Greece

Dosimetry quality audits and inteomparisons in radiotherapy centers is a useful tool in order to
enhance the cdillense for an accurate therapy and to explore and dissolve discrepancieg in dos

delivery. This is the first nati onal comprehensi ve

2002 — 2006 the Greek Atomic Energy Commission performed a dosimetry quality audit of high
energy external photon beams in all (23) Greek radiotherapersenvhere 31 linacs and 13 -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 G60), certain functional parameters were measureldtlaa results were
compared to tolerance values and limits. Doses in water under reference anefenemce conditions

were measured and compared to the stated values. Also, the treatment planning systems (TPS) were
evaluated with respect to irradiatiomée 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 G&0 units had worse performance mechanical characteristics than linacgy Biggn

(28%) of all irradiation units (23% of linacs and 42% of@&bunits) 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 deviationstosii de+3 % and 31% outside
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 auit proved to be a useful tool for the improvement of quality in radiotherapy. It succeeded to
disseminate the IAEA TRS898 protocol in nearly all radiotherapy centers achieving homogenization

and consistency of dosimetry within the country. Also, it detkaliscrepancies 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 accurey and safe operation in radiotherapy.

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

A. Papathymioly G. Fotiadi$, C. Houseih G. Manousaridfsand B. Spyropoulds

1Department of Biomedical Technology Engineerihng,c hnol ogi c al Educational
Greece
2Greek Atomic Energy Commissjdareece
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Dosimetric and other Quality Assurance related Measurements in contemporary Radiology are
inevitable, in order to ensure Image optimization combined with mRatédety enhancement.
Therefore, we have sep 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 pject, the measurements have been focused on following Radiology

equipment, mostly after major service or repair:

1 Simple Xray Radiography systems with Bucky.
1 Fluoroscopy Systems.
1 Analog Mammography systems (MRh Anode and MeaRh-Al filters).
1 Digital Mammography with soliétate detectors.

1 Dental Xray equipment and CBCT.

The equipment employed is synopsized in Table 1.

Table 1. Measuring equipment employed

o | "Gammex” Precision Multi | "AMPTEK”

' Di avd VSSEE;T;E;”(SH\;;Igh mA/mAs meter gett_a”rs Portable | XR-100T-CdTe
i _ scilloscope
meter /imer | .1 Blinder (up to 2000MA, Xray Spectral
up to 3sec) "Fluke" 189 Analyzer

Oscilloscope C , "Solidosé
"Gammex" "Hameg" P GE dog N _
RMI 240 kVp up to 40 kV Photo sensitive | RTI Electonics

er /i 2- Channel (mammography) | plates 300/308/400

meter / timer

Extended Higkvoltage, Current, Energy spectra, Primary and Scattered Radiation Exposte&, free
Absorbeddose etc. measurements have been carried out and documented, according to the
Manufacturers’ and/ or Radiation Protectiayn Gui
equipment.

del i

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 PETCT hybrid scanners are comprised of the CT module coupled to the PET module in a
single gantry. Patients undergoing Whole Body REITare exposed to ionising radiation arising from

the administration of the injected radiopharmaceutical (inteax@absure) together to that arising from

the external CT exposure. Absorbed doses to patient tissues or organs from the intravenous
administration (nominally F1&DG, Choline, and FLT) are difficult to physically measure and can
only be estimated by meams 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)-diagnostic CT (nBCT) s@ns are
performed minimising the overall exposure to the patient. In this work, Volume CT Dose Index
(CTDly,) values are presented based onhamse phantom/chamber exposure measurements.
Furthermore, the relation of the external exposure (CT and topbdudma settings to the Average
Effective Dose is also presented. Finally, possible ways and future directions to further minimise
radiation exposure to patients undergoing REITexamination 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.

NeuroEndocrineTumors (NETs), which more often appear in the GastroEnteroPancreatic (GEP)
system, overexpress certain subtypes of somatostatin recepiptide Receptor Radionuclide
Therapy (PRRT) is based on labeling of somatostatalog peptidegesulting in intenal irradiation

of tumors. Pretherapeutic patiergpecific dosimetry in PRRT appears essential for high levels of
safety and efficacy of a treatment course. In this study, two patientsnettistatic NETsindergoing
PRRT with Y-DOTA-Tyr*-Octreotide (*¥-DOTATOC) were investigated *™Tc-
Hydrazinonicotinamiddyr*-Octreotide (**"Tc-HYNIC-TOC) was used as a surrogate fl-
DOTATOOC, in order to perform the dosimetrialculations for therapeutic exposure of organs and
NETs. Wholebody and SPECT scans wexrequired. The applied dosimetric protocol was enhanced by
the introduction of correctiofactors corresponding to the deviaaf nominal and measured activity
values. °®Y-DOTATOC absorbed doses for live§,D, kidneys DQigneysand NETS Rers were found to

be: Dier 0.4 — 0.5 MGyY/MBQ, RQigneys 0.6 — 0.7 mGy/MBQ, RQers 0.2 — 2 mGy/MBq. Applying the
proposed protocol to therapy patients assures improved accuirteydosimetric 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. Mamakod and B. Spyropoulds

1 Dfomokaiteiono Psychiatric Hospital, Athens, Gr eec
2 Department of Biomedical Technology Engineerihng, c hnol ogi c al Educati onal I n
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, tatongccount 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 the German Strahlenschutzkommission (SSK) as a Recommendation
(231-Meeting 0910/12/2013) and we have combined it with the Greek translation of the WHQOCD

and the Greek DR@ 1l i ke “ KEN" THeoresiltihg in aysténo constitutes a convenient
Medical Imaging referratool for every Clinician, nevertheless, particularly helpful for the primary
care Practitioners. The developed tool supports referral decisions concerning:

A Referral decisiormaking support based on collectively and thoroughly -pe¢ewed
Recommendations.

A Appropriate selection of the imagitigchnique ranking and sequencing, with regard to diagnostic
efficiency, combined with patiergafety.

A Acquaintance of medical personnel with the inevitable, in contemporary medical practice,
emgoyment 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 Engineeriigg c hnol ogi c al Educational I n
Geece

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"” c oimptaetinfiuencegn the Ibaliefs; desirasi istentions and emotions
that constitute the human mind. On the other hand, some Neural Imaging (Neuroradiology) methods
possess also the potenti al of revealing unconsciou

I o a d spects.Bath techniques raise ethical and legal issues, concerning privacy intrusion, reliability

and validity aspects of predictive Neuroimaging and @iflants that should be further examined.

This paper expresses the opinion that the retrieval argepmvaluation of Industrial Property (IP)

Documents, might contribute to pinpoint and expos¢ime such ethical issues’he IRrights related
necessary expenditure, reduces dramatically the nt
patents, compad to the corresponding academic scientific papers. Further, there is usually enough

time between the first publication of a relevant patent application and its industrial employihese

benefits allow for a fast, inexpensive, effective and efficreathod 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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Parallel Poster Session

Friday, 21 Jun. 10:3017:00

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

A. Salvara, E. Pantelis, C. Antypas, L. Sideri and N. Salvaras
CyberKnife Center, latropolidagnitiki 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 fransheets of EBT films and irradiating

them with doses from 0 to 15Gy using a 10x10&HV 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 prosta 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 distrilsuidRW3 solid

wat er phant o’montifing ar0EBT fintatdcm depth and a PARMPoint chamber 1cm
beneath. Experimental EBT film was scanned one day post irradiation and the measured optical
densities were converted to dose values using théedrealibration 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 gdnudea on the EBT results. An
excellentagreement 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 measwse 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 Centenatropolis-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, respectivelyeadhand 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 trgckigorithm of the system. Films

were scanned arttie 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 actheatytal

targeting accuracy wasund 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 accummcyOwaS f£o0nd7 nm,
0.54 £ 0.33mm and 1.06 £+ O0.17mm, for skking ! , spine,
algorithms, respectivel\Results demonstrate that our CyberKnife system delivers withméllimeter

accuracy the planned dose distributions
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FPPS-3 Qspect: A Versatile SPECT Image Reconstruction Application
N. Efthimiod', P. PapadimitrouldsG. Panayiotakisand G. Loudods

! Department of Medical Physics, School of Medicine, University of Patras, Greece
2 Department of Biomedical Technology Engineerii;¢ c hnol ogi c al Educational
Greece

QSPECT v.3.0 is an Image Reconstruction application for SPECT systems. It uses the Maximum
Likelihood Expectation Maximization (MLEM) algorithembedded 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 dering 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 SPECTypmttmera 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.Inm 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).
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FPPS-4 Digital Silicon Photomultiplier (dSiPM) Performance under Low Energy
Irradiation

M. Georgiod, G. Borghf, S. V. Spirod, G. Loudo$and D. R. Schadrt

! Department of Biomedical Technology Engineerihg,c hnol ogi c al Edafu cAtth emsa |
Greece
2 Delft University of Technology, Radiation Detection and Medical Imadbetft, Netherlands

Digital silicon photomultipliers (dSiPMare 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 fdHasoint
detectors in SPECT applications. In this study, a preliminary characterization of a pixelated detector
assembled with a CsI(Tl) 2x2x3mirorystal and a dSiPM array is presented. First, we optimized the
sensor settings for the detection of low enetdsing the optimized configurationpbdmaps from the
illumination of the pixelated scintillator with’Co and®™T¢ sources were acquired to estimate the
spatial and energy resolution of the gamma deteclibree position reconstruction algorithms were
compared: centesf-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 cleavisualization with high peato-valley ratio of the discrete 2x2x3ninCsI(T)
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scintillator elements was achieved. The sensor showed satisfactory performance at temperatures of up
to 5°C, either with the truncated COG algorithm or with the 2D Gaussia@ @lgorithm. The energy
resolution obtained is about-1®% @ 122keV and about 15% @ 140keV.

Acknowledgement

This research has been-tmded by the European Union (European Social Fund) and Greek national
resources under the framework of the "Archimdtlesunding of Research Groups in TEI of Athens"
project of the "Educatiof& Lifelong Learning" Operational Program.

FPPS-5 The Effect of the Scintillating Crystal on PET Imaging

G.E. Karpeta§ CM. Michail?, GP. Founto§ N.. Kalyvag, 1.G. Valais, |.S. Kandarakis
and GS. Panayiotakis

! Department of Medical Physics, FacultyMédicine, University of Patrassreece
2 Department of Biomedical Technology Engineerifigchnological Educational Institute of Athens,
Greece

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 M@atdo 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 Disavery-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 ung 15 subsets and 3 iteratiorig. conclusion, our study showed that timeaging
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, gobeaitormwas 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, |. Valais, P. Liaparinos, C. Michail, S. David and |. Kandarakis

Department of Biomedical Technology Engineeriligg ¢ h ncoallogEducati onal, I nstitut
Greece

Indirect digital detectors used in-bady medical imaging are comprised by a scintillator coupled to a
semiconductor. The scintillator used is either Csl:Tl op@8:Th, since both exhibit an acceptable

level of sensitivity to Xxrays, 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 wasiegpgb GdO,S:Th and GgD,S:Eu scintillator

coupled to a high resolution CMOS (25pum pi xel si ze
20u Gy MorayMpectrddm. The model was used to calculate the Modulation Transfer Function

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

parameters characterize image resolution, sigrabise ratio transfer and sensitivity respectively. The

parameters were tested with respect to activator type, pixel size and scingilidéme density, under
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excitation of a 28 kV Mo/Mo Xay spectrum. It was found that the activator type affects the image
quality metrics and G®,S:Eu may be suitable for-¥ay imaging applications.

Acknowledgement

This research has been-tmded by lhe European Union (European Social Fund) and Greek national
resources under the framework of the “ARISTEI A" pro
Lifelong Learning” Operational Progr amme.

FPPS-7 Considering Image Quality Metrics Calculation by Free Software

G. Founto§ N. Kalyvag, C. Michaif, I. Seferi$? I. Valais', N. Martini"? V. Koukou?, P.
Liaparinos, S. David, I. Kandaraki§ G. Nikiforidis’ and G. Panayiotalds

! Department of Biomedical Technology Engineeriig,c hnol ogi c a | Educational Il ns
Greece
2Department of Medical Physics, School of Medicine, University of Patras, Greece

Image quality metrics as Transfer Function (TF) and Normaliside 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 Il maged soft warMia deemee st udi eoc
Escofet, Aura Tacho and Raquel Revuelta. , http://imagej.nih.gov/ij/plugiméf§adex.html) plugin

for TF ) and (diigt rtihbeut“iLoeru vfeonr QAmageJ” ( Copyright (
UZ Leuven GasthuisbergLUCMFR, http://wwwuzleuven.be/lucmfr) for NNPS. A GE Essential DS
mammographic system, comprising a Csl: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 NNPi#& 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 asusxp

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

heel effect is more evident.
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FPPS-8 Radiation Doses to Children Undergoing Cardiac Catheterization for the
Treatment Using PCXMC 2.0 Monte Carlo Code

E. N. Yakoumaki§ H. Kostopoulody T. Makr?, A. Dimitriadis’, E Georgiodj E Tsamixa
and I. A. Tsalafoutds

1 Medical Physics Department, Medical School, University of Athens, 75 Mikras Asias, 11527, Athens,

Greece

2MedicaPhysics Unit, O6Agia Sofiad Hospital, At hens, (
3 Medical Physics Department, Antican€d@m c ol ogy Hospital of At hens 0 A
Alexandras Avenue, 115 22, Athens, Greece.

Our objective was to calculate the effective (E) and equivalgatnodoses (HT) in children diagnosed
with congenital heart disease and estimate the risk of radiation induced cancer (REyDthree
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children were divided into three groups, atrial septal defect (ASD), ventricular septal defect (VSD), and

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

conditions and the Dosérea Product (DAP) meters readings were recorded for each individual

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

simulating children anatomy. TherHalues to all irradiated organs and the resulting E and REID

values were calculate he average DAP values weforashe ARDspecti vel
17.5+0.?’To6ytbm VSD Aafard t9h e5 tPIDAGygrcooup. The average E
22+2.5 and 17+3.6 mSv for ASD, VSD and PDA groups,
values per procedure were 0.109, 0.106 and 0.067 %. For all groups the most heavily irradiated organs

were thethymus, 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 m@tivg@ry) also involves the risk

of moderate to lethal complications

FPPS-9 Reconstructing Editable Boundary Representations from 3D Medical
Data

I. Kyriazis and |. Fudos

Department of Computer Science, University of loannina, loannina, 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 irdezpcdll 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 apphtion 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 useddriety 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 evaluatethe 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, Synefia, . 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 nadow a
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 SIEMENBBNCOR — 6 MV- Linear Accelerator of
Aretaieion University Hospitall his technique consists of narrow, sequentially delivered, abuttirfy sub
fields of radiation and is applied using a) a Defihantom and b) an EBT radiochromic filtm. the

former case,ite MLC leaves follow a machine specific motion pattern, according to a DICOM RT plan
created in the Delfasoftware. Measurements are performed in diodes of the phantom near the 50%
level and thus the actual leaf position is determined. This positionripared with the geometric leaf
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position and discrepancies are examined Indlgai nst t he
later, the film is irradiated with the same pattern. Discontinuities between adjacent leaves are visually

detected and furtheevaluated with film processing techniquéscket 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 carrihgapport assemblies,

is possible to be done with the Délpnantom.

FPPS-11 Anatomy-Based Vs Fluence-Based Treatment Planning Approach for
VMAT Treatment of Prostate Cancer

M. Andreod, S. Kordolaimt, E. Koutsouvefi, P. Sandilos C. Dardoufas E. Georgiotiand
P. Karaiskok?

!Medical Physics Laboratory, Medical School, University of Athens, Greece
’Medical Physics Department and Department of Radiation Oncology, Hygeia Hospital, Athens,
Greece

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 retrospectiv@ifferent plans were created

for every patient using thanatomybased approach used HRGO++, as well as thuencebased
planning approach incorporated in Monaco TPBn @mparison was performed in terms of delivery
efficiency, target coverage amtitical organ protectiorby utilizing physical and radiobiological
indices. Results of the different VMAT plans were compared using thesied Wilcoxon matched

pair signed rank test with a thresholdpof0.05 for statistical significanc@verall, 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 aitsteetyapproach used in Ergo++

can provide plans with increaseklivery efficiency (comparable to 3D conformal radiotherapy) in
terms of number of MUs and delivery time due to the relativelgtive large segments use&dn the

other hand advantages diie fluencebased approach used Monaco TPSinclude increased
confarmity, better target dose homogeneity and higher dose gradient (lower dose to nonrtaayabn
tissue) due to the higher degree of modulation of the flubased 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, |. Floros, M. Argyrou, |. Triantopoulou, M. Rouch&aSynefia,
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, Uppsal&weden) 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 3Econformal and five step and shoot IMRT plans for prostat&inent were created on

the Oncentra treatment planning system and delivered on the linac and verified using the deltad
phantom. Measured dose is compensated for the linac daily output. Planned dose and measured dose
are compared by using percentage dosaation, 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 techniqu®egarding 3Bconformal 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 indéxaf® 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 wétftiain gantry angle and field size
configurations.

FPPS-13 Gastric Emptying and Cystic Fibrosis

O.N. Karamini and D/. Tamanidi
Department of Nuclear Medicine, Athens Navy Hospital, Greece

An 8 years old boy suffering from cystic fibrosis wagerred 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
relativdy commonoccuring in about 122% 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 upgdowaar abdomen had findings

of serious dilatation of ileum and dilatation of colon and duodenum without features suggestive of
obstruction. Magnetic Reasonance Imagofgupper and lower abdomelmad similar findings of
dilatation without obstruction andevealed 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 w&@mTccolloid. Fastgastric 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
lodinated Contrast Media Injection, during the Hystero-Salpigography
Procedure. A Simple Idea Leading to Annihilation of Radiation Exposure

G. Roubies

Department of Biomedical & CliniEngineeringg H¢ & Hospital S}. ., Athens, Greece

Despite the appearance and spread of MRI, the Hystpigography(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 issueder to annihilate the dose of
radiation that the peosnel performing the examination accepts, a distance technical administration
was implemented forodinated contrast media injection in uterine cavity during the phaseray x
screening. For this purpose, a simple infusion drug pump (Syringe Pump AScokFaL2), derived

from the intensive care unit of the hospitalas usedl made all the modification needed for remote
controlling There is a description for the exact way of using the infusion pump during HSG. Also |
analyze all the technical parametefghe procedure. Also possible complications and technical errors
that may occur. The experience is based on about 4300 HSG exams, during the last sMyyears.
technique provides 100% protection againstays for personnel performing the Hystero
Salpigpgraphy exam, with a simple, cheap and easy way.
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FPPS-15 New Digital Front-End Electronics for Dedicated Nuclear Medicine
Imagers

E. Fysikopoulo§? M. GeorgioG®, S. David, G. Loudo$and G. Matsopoulds

1 School of Electrical and Computer Engineering, National Technical University of Athens, Greece

2 Department of Biomedical Technology Engineerihgg c hnol ogi c al Educational I n
Greece

3 Departmenbdf Medical School, University of Thessaly, Larissa, Greece

We present the development of a loast hardware system for data acquisition, with application in

dedicated nuclear medicine imagers. The acquisition system has been evaluated using a silicon
photomultiplier array (ArraySt4) coupled to a 6x6 GAI,G&0;,:Ce (GAGG:Ce) pixelated

scintillator with 2x2x5mm crystal size elements. Evaluation was carried out Withc isotope-

emitting at 140keV an&Na— emitting at 511keV. A symmetric resistisharge division matrix was

applied reducing array’s 16 out putctal chaonelhighposi ti on
speed analogo digital converter (ADC), with up to 65 Msps sampling rate was used for the
digitization of analog signals. Thegamplified, digitized data were fed into a Field Programmable

Gate Array (FPGA) which contains an interface to a bank of double data rate 2 (BpBR2Z)emory.

An Ethernet link was used for data transmission to a personal computer. The embedded system was
designed wusing Xilinx's embedded devel opment kit (
softcore processor. The system provides a compact and flexible solution for data acquisition in MR
compatible nuclear medicine imagers.

Acknowledgement

This research has been-ftmded by the European Union (European Social Fund) and Greek national
resources under the framework of the "Archimedes Ill: Funding of Research Groups in TEI of Athens"
project of the "Educatio¥& Lifelong Learning" Operational Program.

FPPS-16 The Application of Energy Dispersive X-Ray Diffraction (EDXRD) in
the detection of plaques in the blood vessels of the heart

C.S. Abuchi, T.Fearh, D. & G.Rbyléaml R.Spellér

! Department of Medical Physics and Bioengineering, University College London, London, UK
2Department of Statistical Sciences, University College London, London, UK

Computed tomography coronary angiography (CTCA) has become a standard test for plaque
assessment anchtheter angiographyCA) remains a gold standard for evaluation of the coronary
artery lumen. The high radiation dose betwee20hSyv is a major concern for CTCA as well as the
invasiveness of the Catheter angiograpijth EDXRD as an alternative, we have been looking at
diffraction based imaging for quantitative analysis of coronary angiograptheart phantom made of

a cylindrical tube with beeswax as the equivalent of heart tissue, water as the blood, pigs fat for the
plagues and plastic catheter tubes of 6mm diameter for the blood v@sselkequipment used were,
Philips X-ray set operating at 40kV, 2mA at times ranging from 190s, two collimators of.1mm

and 1mm aperture, high purity germanium detector, all set wigbivd geometry and associated
electronics. The fat depositgere 1mm- 6mm thick inserted into the rubber tubes containing water.
The water and fat in each case sum up to 6mrephantom dimension was 50m(@iameter) x 30mm
(thickness).The diffraction databtained at a fixed scattering angle of six degrees were analysed by
Principal Component Analysi@?CA) with each componenSix phantom results showed that within

the PCA scores plot, the different components are well separated for quantitative analysis.
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FPPS-17 Development of Piezo-Electric Sensor Based Non-invasive Low Cost
Arterial Pulse Analyzer

PR. Gatkiné, SB. Noronhd, SR. Gatkiné, S. Poojar§and S. Chaudhafy

1Department of Mechanical Engg, Indian Institute of Technology Bonhhdia
2Department of Chemical Engg, Indian Institute of Technology Bonhhaia
3Dept. of Occupational Therapy, KEM Medical College, Mumbalia
4SINE, Indian Institute of Technology Bompdia

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 cardiovascuéaral and sympathetic and parasympathetic
nervous system, as early indicator of major ailments. We have developed an Arterial Pulse Analyzer
which provides ruftime display of Arterial Pulse waveforms during the test as well as provides
analysis of the aveforms in the end in digitally storable format. The parameters analyzedRyE: S

C-D indices, Augmentation index, Pulse wave velocity, 2nd derivative analysis for arterial ageing
index, Pulse rate variability curve and Power Spectral Density of Patisevariability (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 ciugry 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 Centérh lalok 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

S. Synefia, M. Sotiropoulos, M. Argyrou, M. Bella, I. Floros Malasi and M. Lyra

Radiation Physics Unit, 1st Department of Radiology, University of Athens, Greece

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 &ms1on the possibility of quantification of the
differences, obtained in 3D stress/rest images.32 cardiac patients completednstresst tests by
Tc99m tetrofosmin in onday protocol by a GEtarcarrd000 gammaamera; Images of myocardium

were reconsticted 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 (stressest) of transverse slices by tomographic imagconstruction, 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 eténg intensity isocontours. The myocardium volume was
evaluated and reconstructasl 3D image based on the threshold value. Calculations of the differences
between the rest and stress data of the 3D images were madadex of Quantification (1Q) 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 {resess) give visual and quantitative evaluation of
myocardial perfusion.
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SATURDAY - ORAL PRESENTATIONS

Session 1: Biomedical Data Processing

Saturday, 22 Jun.  (9:31.:15)

SessiorChairpersons Prof. D. Cavouras, TEI of Athens

Assist. Prof. G. Matsopoulos, NTUA

SS1-1 (9:30-9:45) Implementation of a Pattern Recognition System for the
Discrimination of Multiple Sclerosis from Ischemic Lesions Based on MRI

E. Kotsiliti', S. Kostopoulds E. Lavdad G. SakellaropouldsE. SolomotiandD. Cavoura$

! Department of Informatics and Telecommunications, University of Athens, Greece

2 Medical Image and Signal Processing Laboratory, Department of Biomedical Technology
Engineering,Technological Educational Institute of Athens, Greece

% Department of Medical Radiologic Technologhechnological Educational Institute of Athens,
Greece

* Department of Medical Physics, School of Medicine, University of Paeig, Greece

® Department of Radiology, University Hospital of Patratra, Greece

The aim of this study was tdesign, implement and evaluate a pattern recognition system to
discriminate beteen 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 verifiddMS 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 gtern 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 diasaifier. Five different
classifiers were tested, the minimum distance, tHde&rest 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 crossdait i on met hods. The system’ s perform
about 74%. The proposed system could be used as second opinion tool for the discrimination of
lesions.

SS1-2  (9:45-10:000 CDMAM _FIT_3: A Graphical User Interface for
Mammographic Contrast-Detail Analysis
C. Konstantinidis

Department of Medical Physics and Bioengineering, University College London, UK
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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 contraktevéor which the objects are visible. The
ContrastDetail MAMmography (CDMAM) phantom is commonly used for the cortdesail
analysis, i.e. the detection of small thickness and low contrast objectitomated scoring software

tool (called CDCOM) wasecently 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 MATLABased graphical user interface (GUI), called CDMAM_fit H&tt

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 Euroesdelines) and e) saves the output data in
various formats (i.e. txt, csv, xIs, xlsx and xlsm). An executable version of the CDMAM_fit_3 can be
used by the user without any programming and data processing knowledge.

Acknowledgements

I would like to thankDr. Nicholas Marshall and Prof. Robert Speller for inspiring me to develop
CDMAM _fit_3.

SS1-3 (10:00-10:15) Endometrial Cancer Characterization based on Computer-
Aided Microscopy and Pattern Recognition Methods

L. Papageorgioy S. Kostopoulds D. Glotsog, P. Ravazoufsand D. Cavourds

! Department of Informatics and Telecommunications, University of Athens, Greece

2 Medical Image and Signal Processing Laboratory, Department of Biomedical Technology
Engineering,Technological Educationdhstitute of Athens, Greece

% Department of Pathology, University Hospital of PatrBatra, Greece

The aim of the present study was the development of an image analysis system for the processing, the
analysis and the characterization of histopatholdgingages 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 wer 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, 1l and Il respectivebn,Timages were suitably
processed by the Contrast Limited Adaptive Histogram Equalization technique, -rthiginia
transform, morphological filters and the watershed algorithm in order to segment the nuclei regions.
Morphological and textural features wengtracted 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, 1l or Ill)qUidetia
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 analgssst em proved capable of classify
average accuracy of 82%. Results are promising for the development of such system, with some
modest modifications suitable farclinical environment.

SS1-4 (10:15-10:30) Improvement of image quality using BLADE sequences in
brain MR imaging

A.Vlahopoulod, P. Mavroidi$® G. Oikonomot S. Kostopoulds D. Glotso$, A. Bakas,
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N. Papanikolacuand E. Lavdas

! Department of Medical Radiological Technologistechnological Educational Institute of Athens,
Greece

2 Department of Radiological Sciences, University of Texas Health Sciences Center at San Antonio,
San Antonio, TX, USA

®Department of Medical Physics, Karolinska Institut&&ckholm University, Stockholm, Sweden

* Department of Biomedical Technology Engineerifigchnological Educational Institute of Athens,
Greece

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 cerebrospihat pulsatile flow artifactsThe purpose of this

study is to compare conventional Cartesian sequences with periodically rotated overlapping parallel
lines with enhanced reconstruction (PROPELEBRADE) sequences in order to show how motion,
pulsatile fow and other artifacts are reduced by the BLADE sequer@mgentyeight 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 cortipanedTidi
Weighted FLAIR BLADE. Both qualitative and quantitative analyses were performed based on the
signatto-noise ratio (SNR), contragb-noise ratio (CNR), and relative contrast (ReCon) measures of
normal anatomic structures. The qualitative analygs performed by two experienced radiologists.
Also, the presence of motion, other artifacts (e.g., Gibbs, susceptibility artifacts, phase encoding from
vessels) and pulsatilflow artifacts were evaluatedBLADE sequences were superior to their
correspading conventional sequences alh 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 mainlyhe 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 whoewe scanned with T2 Weighted TSE, the BLADE sequences significantly
reduced them producing high quality imag@&.ADE sequences should be used in brain MR
examinations of uncooperative patients. In cooperative patient§ SE2BLADE and T3FLAIR

BLADE seqglences may be used as part of the routine protocol and orbital examinations. T2 FLAIR
BLADE and T2FLAIR BLADE sequences may be used optionally in examinations of AVM, orbits,
hemorrhages, ventricular lesions, periventricular lesions, lesions in regigedelartifacts and lesions

in posterior fossa.

SS1-5 (10:30-10:45) Classification of Cervical Intraepithelial Neoplasia Based on
Nuclei Texture and Pattern Recognition Methods: Preliminary Results

C. Konstandinot) D. Glotso$, S. Kostopoulds D. Papp3 E. Lavda$and D. Cavourds

! Department of Informatics and Telecommunications, National and Kapodistriarersity of Athens,
Greece

2 Medical Image and Signal Processing Laboratory, Department of Biomedical Technology
Engineering,Technological Educational Institute of Athens, Greece

% pathology Laboratory, IASO Thessalias Hospital, Larissa, Greece

* Department of Medical Radiologic Technolog§echnological Educational Institute of Athens,
Greece

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 mostuesr sexually transmitted virus wordwide

and has been recognized as among the most important causative factors for develdpargiaz]
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Intraepithelial Neoplasia (CIN). The aim of the present study is the development of a pattern
recognition (PR) systerfor the classification between mild dysplasia (CIN I) and severe dysplasia
(CIN 1II). The clinical material comprised biopsies of patients diagnosed with CIN stage | and Il
Images were digitized from the original material using a digital light microstoaging 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 desigjraind 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 resulteeare qu
promising implying that nuclei texture may be utilized as a valuable descriptor for corapsisted
diagnosis in staging of CIN.

SS1-6 (10:45-11:00) Algorithmic Optimization of Automatic EEG Sleep Spindle
Detection

E. Ventoura§ N.-T. Economo@ H. Tsekod, T. Paparrigopouldsand P.Y. Ktonas

! Department of Biomedical Technology Engineerifigchnological Educational Institute of Athens,
Greece
2 Sleep Research Unit, 1st Psychiatry Clinic, Eginition Hospital, University of Athens, Greece

Sleep spindles are bursts of rhythmic activity found in the electroencephalogram (EEG}rapidon

eye movement (NREM) sleep. Sleep spindles have been studied in the context of various psychiatric
and neurological disorders. They are also indispensabtedalassification of sleep stag&#e visual
detection of sleep spindles in polysomnographic recordings is actmsuiming and tedious task,
influenced by high intrescorer and intescorer variability In order to surpass this problem, various
techngues 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 (510min) EEG segments, using a Mtlthyer Perceptron (MLPArtificial Neural Network

(ANN), has been optimized for use in whalight multichannel polysomnographic recordings.
Various algorithmic methodological issues were addressed, including ANN maifdgw
computation, ANN output filtering, as well as memouse optimization, having as goal the
computational acceleration of the classifier without hampering its detection performance. Run times
have been reduced by a ratio of approxima@hl to 7:1, depending on the size of the sleep
recording, and memorysage 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.

SS1-7 (11:00-11:15) A Portable System for Acquisition and Processing of
Bioelectrical Signals, Utilizing Bera Technology — Application in the Detection of
2,4.6 Trichloroanisole In Wine

A.Moschog, O. Tsakiridig, P. Bloucho% S. Kintziog and G. Kaltsas

! Department of Electronic§,echnological Educational Institute of Athens, Greece
2 Department of Agricultural Biotechnology, Agricultural University of Athens, Athens, Greece

In the present work a portable bietection system has been designed, faleticaind
evaluated. The system is based on-Blectric Recognition Assay (BERA) methodology,
which is a novel bialetection technology utilizing membrane engineered cells. BERA
technology can be adapted to detect various analytes, while the proposedtiappigca
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focusing in the detection of 2,4tfchloroanisole (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 aeffesttive andportable 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 maintaitiieg advantages of -iit
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. Teeiad could execute various
detection algorithms that could be developed and downloadggstam, 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 commertipé of screesprinted electrodes. Although the
system has been successfully evaluated in the detection of TCA in wine samples, the proposed
design is actually a generic bitetection platform, ideal for poitf-care tests due to easy
operation, small dnensions and weight.
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Parallel Session 1: Therapeutic-Clinical
Applications |

Saturday, 22 Jun.  (10:04.:30)

SessiorChairpersons Assoc. Prof. G. Oikonomou, TEI of Athens

Dr. E. Kounadi, Ministry of Health

SPS1-1 (10:00-10:15) The Use of Nanotechnology in Dental and Maxillofacial
Applications - An Overview (invited speech

A. Besinig, T. De Peraltaand R. D. Handy

!School of Biomedical and Biological Sciences, the University of Plymouth, UK.
peninsula College of Medicine and Dentistry, the Peninsula College of Medicine and Dentistry, the
Universities of Exeter and Plymouth, UK

Metals such as silver, zinc and copper are known for their antibacterial properties and this has been
exploited in nodern dentistry for infection control and management of dental caries. However, these
metals are now available in new nastale forms including solid nanoparticles (NPs) of metal or metal
oxides (e.g., Ag NPs, TiONPs), as well as composite materialshwiyers of different metals (e.qg.,

Cd-Se quantum dots).We have investigated the antibacterial activity of severalcorgtahing NPs

against oral pathogens compared to the equivalent metal salts or bulk powders, and to the widely used
clinical disinfecaint, 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 antibactembbatifungal activity of silver
nanocoatings applied to silicone discs4A86, Factor Il, Lakeside, Arizona, USA), material used for
maxillofacial prostheses, has also been investigated. Results showed that silver NPs inhibit bacterial
adhesion, whereaslicone 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 napaiings (Ag, TiQ 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 a@maxillofacial biomaterials with added antibacterial properties.

SPS1-2 (10:15-10:30) The Supremacy of DEXA Method in Osteoporosis
Diagnosis

M. Adamopoulou, P. Sakellariou, E. Kounadi, I. ManousopouluTsamadou, M. Rekkas,
S.Evangelatos and S. Sampatakakis.

Ministry of Health in Greece, SEYYP, Athens Greece

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 vertabcolumn and in femoral head. During year
20062007, in a first aid stationin Attica, 147 postmenopausal women with a mean age of 6 %3 (+/
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2.1) years (group A) and 123 premenopausal women with a mean age of 44.2)(yéars (group B)

were examinedising 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 spinertebral column or in
femor al head accordingly to the biological age of
DEXA, because most of them were still menstruating while in the rest last mensthedi@tcurred

in a period of time less than dwyears. 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, witkeceto

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.

SPS1-3 (10:30-10:45) Safe Handling of Cytostatic Drugs - Standards of Practice
and Appropriate Equipment

S. Evaggelatos, I. Manousopoulou, E. Kounadi, M. Adamopoulou, M. Rekka and C.
Sabatakaki

Ministry of Health in Greece, S.E.Y.Y.Rthens, Greece

This study involvesvith 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 bedagpliparticular, the
laboratory aredhat prepares cytostatic drugs médtil certain specifications, such as special signs,
instructions for the case of accidents that must be suspended in a visible location, controlled particle
concentration in aimatural lighting, natural ventilation, artificial air extraction system and a closed or
semiclosed security area. The provision and proper use of personal protective equipment such as
disposable outfit, especially gloves, mask and goggles are a mushyfonea entering the room
intended forcytostatic 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 conteirs with appropriate labeling. The disposal of cytotoxic drugs should be

in accordance with the governing hazardous loads (GGVS) regulations and national and regional laws.

SPS1-4 (10:45-11:00) Health Technology Assessment in the Public Sector of
Greece

S. Tsantis

Laboratory of lonizing and Non lonizing Radiation Imaging Systems, Department of Biomedical
Technology Engineerind,echnological Educational Institute of Athens, Greece

Health technology assessment (HTA) has been defined as any intenvibiati may be used to promote
health, to prevent, diagnose or treat disease or for rehabilitation etdongcare. This includes the
pharmaceuticals, devices, procedures and organizational systems used in health ¢8FA [d3n

provide a unique inpunto 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 org@matanterventions, 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 grd]. In addition, he 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 co$tenefit and cost effectivenesko fulfil this task properlyevidence from
different research traditions will have to be considered so as to provide the optimum result.
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SPS1-5 (11:00-11:15) Elimination of Motion and Pulsation Artifacts using
BLADE Sequences in Shoulder MR Imaging

E. Zaloni, P. Mavroidi$®, S.Kostopoulo$, M. Vlychow?, K. Vasiol, S. Stathakfsand E.
Lavdas

! Department of Medical Radiological Technologistechnological Educational Institute of Athens,
gsIrDeeep():::lartment of Radiological Sciences, University of Texas Healdn&s Centeat San Antonio,
%JgeApartment of Medical Physics, Karolinska Institutet & Stockholm University, Stockholm, Sweden
“ Department of Biomedical Technology Engineerifigchnological Educational Institute of Athens,
5G Igeeifrtmenbf Radiology, School of Health Sciences, University of Thessaly, Larissa, Greece

The purpose of this study is to evaluate the ability of proton density-(BDADE and TIRM-BLADE
sequences to reduce or even eliminate motion and pulsatile flow artifacisoulder ragnetic
resonance examinationBhirty 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 (PCoronal (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 PECOR-ObliqueFS-BLADE sequences, motion artifacts were significantly eliminated,
even in fourcases in which the conventional sequences werewpfliagnostic value. In T2 TIRM
SAG-ObliqueBLADE sequences, image quality appears to be improved evendéas#s, in which the
conventional sequences were of shagnostic value. Furthermore, flow artifacts were improved in
more than 80% of the casés.conclusion, we recommend the BLADE versions of the aforementioned
sequences in uncooperative examinees. Also, we recommend the T2SARNDbliqueBLADE
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 Technologistigchnological Educational Institute of Athens,
Greece

The purpose of this presentation is to present the technological advancements which the dual source
computer tomographecan 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 connecti@ebelohn Lennon

and the rest of the historic group with the field
reported stefby-step, and how a CT nowadays has become a routine examirfativhermore, the
practice of the dual source technologil we 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 kiadabfstone

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 duaks® 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 wikbeegdre

BIOMEP 2013 — Book of Abstracts 41



Session 2: Therapeutic and Clinical Applications

Saturday, 22 Jun.  (12:03:35)

SessiorChairpersons Prof. C. Kappas, University of Thessaly

Prof. K. Theodorou, University of Thessaly

SS2-1 (12:00-12:20) Invited Speech: MAb 4C5: A novel HSP90 inhibitor to be
potentially used in cancer therapeutics

Prof. E. Patsavoudi

Department of Biomedical Technology Engineerifigchnological Educational Institute of Athens,
Greece

SS2-2 (12:20-12:35) Comparison of Prostate IMRT and VMAT Treatment Plans
using Physical and Biological Optimization

S. Kordolaimt, M. Andreod, E. Koutsouvefi C. Dardoufa§ E. Georgiot and P.
Karaisko$?

! Medical Physics Laboratory, Medical School, University of Athens, Athens, Greece
2 Department of Medical Physics and Radiation Oncology, Hygeia Hospital, Athens, Greece

Intensity Modulated Radiation Therapy (IMRIiR) conjunction with imageuided radidterapy (IGRT)

has resulted in excellent clinical results in prostate patients regarding both improved tumor control and
sparing of organatrisk. Volumetric modulated arc therapy (VMAT) is a novel form of IMRT that
allows more degrees of freedom such asation of dose rate, gantry speed and collimator angle in
addition to dynamically changing field shape. In this study, 10 prostate cancer patients were
retrospectively reviewedMRT and VMAT plans were generated for every patient using physical and
biological optimization criteriaDose volume histograms (DVHS) for target and critical structures were
compared in terms dfrget coverage and critical organ protectignutilizing physical (DVH values,
conformity index ClI, target dose inhomogeneityDl, gradient indexGl) and radiobiological (tumor
control probability TCP, normal tissue complication probabHitiNTCP) indices.All plans had
comparable target dose coverage; however, VMAT plans provided significantly better conformity and
higher dose gradnt distributions relative t@onventionalfixed field IMRT. VMAT plans had better
sparing in rectum; however no differences were observed in bladder and femoral heads among the
various plans. Biological optimizatiortan generate intensity modulated plawith improved
conformity and improved critical structure sparing

SS2-3 (12:35-12:50) On the Dosimetry of the Brachytherapy Nucletron-
MicroSelectron Ir-192 Classic source following the TG43 Formalism. Use of the
GATE Monte Carlo code.

P. Papadimitroulds S. Spirod, G. Loudo$, G. Tsakiri§, G. Zaimid, R. Hammoud N. Al
Hammadi and E. Pappas

! Department of Biomedical Technology Engineerifigchnological Educational Institute of Athens,
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Greece
2 Department of Radiolog¥f,echnological Educational Institute of Athens, Greece
% Department of Radiotherapy, NCCCR, Hamad Medical Corporation, Doha, Qatar

Accurate dosimetry of brachytherapy sources is a prerequisite for the safe application of clinical
brachytherapy.The dosime&ic characteristics of brachytherapy sources are routinely measured
experimentally and/or calculated using well idated Monte Carlo (MC) codes such as MCNP,
EGSnrc, BrachyDose, GEANT, PENELOPE and MCP@nd then imported to Treatment Planning
Systems The accuracy of the source dosimetry directly affdudstreatment clinical outcomén this

work the GATE Monte Carlo toolkit was used for the dosimetry of the NucleticroSelectron k

192 classic source and its results were compared against thealiddted mentioned MC codes. The

aim of the work is to explore the valigiof the GATE toolkit towardsts integration within the
armamentarium of validated MC codes for dirgtherapy dosimetry purposdsollowing the TG43
formalism, the studiedource dose rateonstant, radial dose functioanisotropy function as well as

the along and away dose rate tables were calculated. An agreement within 3% in all cases with the
mentioned welvalidated MC codes has been observed. The use of differerst ®ection libraries,
material data tables as well as simulation geometries could justify these differences that are, however,
comparable to the discrepancies observed among other M& dodthe same source desighbe

GATE Monte Carlo toolkit has beerebchmarked with weléstablished 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 [Y'Lu — DOTA? Tyr’]
octreotate.

|. Bakd, A. Ploussi, M. Argyrou', A. Valast, G.Limouri€ and M.Lyra?

! Radiation Physics Unit, 1st Department of Radiology, Aretai¢iospital, University of Athens,
Greece

2 Nuclear Medicine Section, 1st Department of Radiology, Aretaieion Hospital, University of Athens,
Greece

Response and toxicity prediction is essential to the implementation of Peptide Receptor Radionuclide
Thergy (PRRT) for neuroendocrine tumorsRadiolabelled somatostatin analogué’Lju-DOTA’,

Tyr¥ octreotate stands as a promising therapy t8pkcific dosimetry is a crucial factor in patient
treatment planning. Dosimetrtechniques as the one implemented in our Institution is presdnted.

our Institution, neuroendocrine tumor treatment, by radiopeptide infusion via intrahepatic arterial
catheterization, is a wedlstablished technique.idhey protective agents are alsucluded in our
protocol. The individualized patient dosimetry calculatiomgere based on planar and SPECT
scintigraphy imagesCounts were determined in a region of interest (ROI) around the tumor, liver,
kidneys and spleen. In planar technique, the RGiseevdrawn 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 wafiled phantom, with five different known
amaunts of activity, were obtained. Corrections for scatter attenuatiofimator efficiency and
detector response were calculatBdbone marrow dosimetry, blood based methods were used as in
1 u images no significant counts at bone or red plasma fctive displayedAbsorbed dosewere
calculated using MIRD formalisnand S values were calculateing the RADAR systemThe
absorbed doses to organ per unity administered activity were comparable for both planar and SPECT
techniques. On averagthe absrbed dose was in tumor-#0] mGy/MBq, in kidneys[0.25-1.05]
mGy/MBg,in the bone marrow[0.60.13] mGy/MBq, in the spleen [0-3.1] mGy/MBq and in the

liver [0.050.34] mGy/MBq. In order to deliver higher dose to tumor and avoid kidneys and red
marrow toxicity, accurate individualized dosimetry is obligatory. Furthermotiee results
quantitatively confirm the therapeutic efficacy of transhepatic administration and introfuae
labeled peptide as an ideal for peptide receptor radiotherapy
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SS2-5 (13:05-13:20) Comparison between T1-W FLAIR BLADE and T1-W TSE
for artifacts reduction and improvement in image quality in Cervical Spine MR
imaging

A. Vlahopoulod, P. Mavroidi$®, G. Oikonomod, S. Kostopoulds D. Glotso$, N.
Papanikolaotiand E. Lavdds

! Department of Medical Radiological Technologistechnological Educational Institute of Athens,
Greece

2 Department of Radiological Sciences, University of Texas H&aliences Center at San Antgnio
USA

% Departmenpf Medical Physics, Karolinska Institutet & Stockholm University, Stockholm, Sweden
* Department of Biomedical Technology Engineerifigchnological Educational Institute of Athens,
Greece

Imaging of the Cervical Spine is a challenging procedure dubketdact 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 artifactsd 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 Cervicale @R 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 foldr 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 ametter 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 eiv (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 witkout phas
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 intravenousionjeghd 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.

SS2-6 (13:20-13:35) A Methodology for Stereotactic Radiosurgery Pre-
Treatment Plan Verification Using EBT2-Films and Polymer Gel Dosimetry

R. Hammoud T. El Kaisst, S. Sheirh N. Al Hammadi, S. Spirod, G. Zaimi$, A.Bakas,
E. Pappatand T. Maris'

! Department of Radiotherapy, NCCCR, Hamad Medical Corporation, Doha, Qatar

2 Department of Biomedical Technology Engineerifigchnological Educational Institute of Athens,
Greece

% Department of Radiologyl,echnological Educational Institute of Athe@sgece

* Department of Medical Physics, MRI Unit, University of Crete, Crete, Greece

his work is prestméatdmentmepglhard oV ergiyf ifwat ipone
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irradiation of phandntPem p@Rd ymmbmEB&At was sandwi ched
wat er sl abs. The measured dose distributions were
Pl anning Systenh ddgbasmmaal ndeat compargied o memestuweare ntt tse
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The 2D dose maps compedrimeoans urxeiment pol VEMETr2 measur e
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Pol ymer gel dosi meters are capable for 3D high spat
are ®gsswval ent . These unique combined characterist
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Session 3: Medical Imaging |1

Saturday, 22 Jun.  (15:0®:20)

Session Chairperson®rof. E. Zych, Faculty of Chemistry, University of Wroclaw

Prof. 1. Kandarakis, TEIl of Athens

SS3-1 (15:00-15:20) Controlling Defects for Energy Management in Lu20s:Pr,Hf
Storage Phosphors

E. Zych
Faculty of Clemistry, University of WroclawPoland

The known statement by Colin Humphreys: “Crystal s
tend to make them interesting!?” gets a great and c
and physics of luminescent materials. A special groupuminescent materials are persistent and

storage phosphors. In both cases the energy delivered to the material-eydrigh excitation (from

blue photons to gammas) is used to put carriers, electrons and/or holes, in traps, where they get
immobilizedfor hours, days or even yeals.our presentation we shall summarize our main findings

on LwOs: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 energygstdrhe 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. Kortidi€. Michail, G. Fountos and I. Valais

Laboratory of Preventive Maintenance and Quality Assurance of Medical Equipment, Department of
Biomedical Technolyy EngineeringTechnological 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 assurancegpam 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 eomat be included in the quality
control program.The aim ofthis 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 gtakontrol program for the routine monitoring of réahe ultrasound
equipment is proposed. Quality assurance will ensure proper equipment operation, detect gradual
changes in performance, minimize equipment down time, reduce the number of repeatednstans
optimize operator and patient safety.
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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

V. Pitsinig, A. Nikita' and J. R. Bensdi*®

! cambridge Breast Clinic, Mediterranétospital, Athens, Greece
2 Faculty of Health, Social Care & Education, Anglia Ruskin University, Cambridge, UK
% Cambridge Breast Unit, Cambridge University Hospitals, Cambridge, UK

Sentinel lymph node biopsy for breast cancer in Europe is mainly guided by blue- dgdiaisotope.

We describe a new method using a fluorescent dye called indocyanine green (ICG) and a
PhotoDynamic Eye or PDE cameha.the video we see intradermal asubcutaneous 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 lymplias 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 st@psnifrom the axillary crease and

this can be used to guide the exact location of the axillary incisiondifkection 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 PDEamera shows on the monitor that the blue lymph node is also intensely
fluorescentThe 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 radioisetaplescan
expensive, hazardous and sometimes unavailable.

SS3-4 (15:50-16:05) Is there any Possibility the Susceptibility Artifacts to be
Reduced by increasing the Bandwidth (BW) and Echo Train Length (ETL)?

N. Boci', P. Mavroidié® G. Oikonomot, M. Vlychou’, K. Vasiod, S. Stathakfsand E.
Lavdas

! Department of Medical Radiological Technologistechnological Educational Institute of Athens,
Greece

2 Departmentof 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

“ Department of Radiology, School of Health Sc@Endniversity of Thessaly, Larissa, Greece

The susceptibility artifact produces distortion of the image together with large signal vgidactice,

the main cause of thesetifacts ismetals within the imaging volume. The aim of this present steidy i

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 sequemazpalle 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 & procedure was applied on PD T&dgjittal 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 susceptifalitg ar

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 artifactsexhby 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. Furthehmore, t
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 cpoeding 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 prodagiimages 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. Strikod, P. Mavroidf®, G. Oikonomoly N. Economopoulds S. Kostopoulds N.
PapanikolaotandE. Lavda$

! Department of Medical Radiological Technologistechnological Educational Institute of Athens,
Greece

2 Department of Radiological Sciences, University of Texas Health Sciences Center at San Antonio,
San Antonio, TX, USA

% Departmenbf Medical Physics, Karolinska Institutet & Stockholm University, Stockholm, Sweden

* 2nd Department of Radiology, General University Hospital ATTIKON, National and Kapodistrian
University of Athens, Greece

® Department of Biomedical Technology Emegring, Technological Educational Institute of Athens,
Greece

The purpose of this study ie issess the efficacy of the Blade technique (MRa gi ng wi th ‘rot a
bladelikek-s pace covering’) to eliminate nCetvicabSpine truncat.
compared to theonventional techniqué-orty 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 sgiences were compared: a) T2 TSE SAG vs. T2 TSE SAG
BLADE and b) T2 TIRM SAGvs. T2 TIRM SAG BLADE.Two radiologists gradedevenimage
characteristicoon a 5point scale(0:nonvisualization; 1:poor; 2:average; 3:good; 4:ebad). The
observers also eluated the presence of image artifacts (motion, truncation, flow, indentBtisaj

on the findings of the quantitative analysis, B&CON values of the CSF/SC between TIRM SAG and
TIRM SAG BLADE were found to present statistical significant differen@e<,001). Regarding
motion and truncation artifacts, the T2 BLADE SAG veaperiorcompared to the T2 TSE SAG and

the T2 TIRM BLADE SAG wasuperiorcompared to the T2 TIRM SAG. Regarding flow artifacts, T2
TIRM SAG eliminated more artifacts comparedtbe T2 TIRM SAG.In cervical spine MRI, Blade
sequences appear to eliminate motion, truncation and flow artifacts and improve image Bjlaaldy.
sequences aggroposed to beasedfor uncooperativgatients. Neverthelessjore research neetts be

done bytestingadditional specifipathologies
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Session 4: The role of Biomedical
Instrumentation in Targeted Drug Delivery
Using Nanoparticles

Saturday, 22 Jun.  (17:18:30)

Session Chairperson$rof. E. Ventouras, TEI of Athens

Prof. G. Loudos, TEI of Athens

SS4-1 (17:15-17:30) Targeted Drug Delivery Using Magnetic Nanoparticles
E.K. Efthimiadou, E. Fragogeorgi, C. Tapeinos, G. C. Kordas

SolGel Laboratory, Institute for Advanced Materials, Physicochemical proceNsestechnology &
Mi crosystems, NCSR fADemokritoso, Greece

In recent years, considerable efforts have been develapeatksign and fabricate nanostructure
materials displaying specific functional properties. -Riactionalized inorganic MNPs will be
synthesized through efficient synthetic approaches aiming at producing, -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 shether 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 orthe 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 Engineerifigchnological 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 consequenceirdivierse
performances. Generally, nanoparticles can be classiftedfaar groups: (i) metabased including
iron-oxide, gold nanoparticles, quantum dots, (ii) carbased such as nanotubes, perfluorocarbons,
fullurenes, (iii) lipidbased including liposomes and solid lipid nanoparticles and (iv) polyibased

like derdrimers, 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). Duripgsthdecade, growth in the
application of nanoparticles in molecular imaging and drug delivery has led to drug discovery and
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numerous clinical trials. Their size, which is comparable to large biomolecules (antibodies, DNA)
enables them either to accumaelatffectively 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 approiachede 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 presentatwifi focus: (i) on
radiolabelled nanoparticles for diagnostic aggtions since we consider them to be a promising tool

for earlydiagnosis and (ii) on nanoparticles that act as drug delivery systems-iovasively assess

their biodistribution and the target site accumulation of them and of the drugs.

SS4-3 (17:45-18:00) 99mTc-Labeled Iron Oxide Nanoparticles as a dual modality
imaging agents and challenges for in vivo hyperthermia

. Tsiapd, G. Loudod A. Varvarigod, E. Fragogeorgdi E. Efthimiadod, L. Palamari§ S.
Xanthopoulo§ D. Mihailidis', P. Bouzioti§, G. C. Nikiforidis, G. C. Kagadis

! Department of Medical Physics, SchooM#dicine, University of Patrafatra, Greece

?Institute for Nuclear and Radiological Sciences, Energy, Technology and Safety, National Center of
ScientfictResearch #ADemokritoso, Athens, Greece
3Department of Biomedical Technology Engineerifigchnological Educational Institute of Athens,
Greece

“SolGel Laboratory, Institute for Advanced Materials, Physicochemical processes, Nanotechnology &
MicrosystemsNCSR fiDemokritoso, Greece

Cancer treatment using magnetic nanopatrticles is attracting increased attention since hyperthermia is
one of the promising approaches in cancer therapy. In addition, magnetic hanoparticles have become
important tools for diagndis applications. In addition, radiolabeled iron oxide nanoparticles (NPs) are
promising candidates as duabdality contrast agents, since they combine the advantages of two
different imaging modalities, SPECT and MRI. When A&ty-Asp (RGD) peptides arexpressed on

the surface of a nanoparticle carrier, they provide an excellent system forsjaegdic molecular
recognition.Following the preliminary evaluation ¢fie new RGD derivative c(RGDfK)Orn)-CGG,
appropriately designed f6f™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 NFRGD (NPs conjugated to the RGD (cRGBBkn,-CGG) peptide) and nen
targeted adiolabeled nanoparticles as a tumor imaging agents. Tietiyo hyperthermia treatment
using iron oxide of was evaluatet@ihe radiolabeled complexes were obtained in high radiochemical
yield (>95%) and were stabli@ vitro. Biodistribution and imagingtsdies were accomplished in
athymic mice with U87MG glioblastoma induced tumofaimor uptake of**"Tc-NP-RGD was
significantly hi gher (9. Cafl & B p.i1, ShowinGehhgnced efficiency using of targeted
nanoparticlesas a dual modality imaging agenThe preliminaryin vivo hyperthermia treatment
showed that inducing hyperthermia using iron oxide nanoparticles was feasible to U87MG tumors.
Radiolabeled iron oxide nanoparticles conjugated to the RGD (cRGD#CGG) peptide
demonstrated properties suitable for use as tamtific 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 danstirdies for the application of those
magnetic nanoparticles in hyperthermia treatment.
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SS4-4 (18:00-18:15) The Role of PET/MRI in Nanotechnology and Theragnostics
G. Loudos

Department of Biomedical Technology Engineerifigchnological Educationalnstitute of Athens,
Greece

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 ségsénd low radiation dose. Moreover, a

number of prototype hybrid systems have been presented aiming to preclinical applications and

dedicated organ imaging. Molecular imaging with PHER is an interdisciplinary topic; new

instrumentation, data acquisiti and processing strategies, bimodal contrast agents and preclinical and
clinical protocols need to be designed, eval uated
clinical application” it is nowedafPHTIMRcompaedtni zed t ha
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 ragmwing field due to their significant advantages. However, it is

necessary to have available a fiovasive imaging technique, in order to assess their spatiotemporal
bio-distribution and obtain information on whether nanoparticles have successfulgdehe target

organ, if they remain stable, if they concentrate on otherdesirable sites and even monitor therapy.

Radiolabelling multifunctional nanoparticles with PET isotopes is possible, in order to use these

standard techniques for their in viitdaging. To this direction PET/MR can play a significant role in

their preclinical evaluation, as well as clinical application and intageed 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 Engineerifigchnological Educational Institute of Athens,
Greece

The aim of this work is to study the interaction of gold nanopartig$Ps) with xrays and, in
particular, the characteristics of the secondary electrons genérhtedvork 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 mdidg. 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 sedenttanse
produced by the interaction of the GNP witlays. The mean effective range of secondary electrons
was 1529 uym at 250 KVp (depending on the GNP diameter), rising to 1mm at 6MV. The mean
defl ecti on -6a0mg laet wa5sO -BKOV°p a aTiebridanSefectron energy was-480

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 -rays has been simulated and the
characteristics of the interactiotudied. Our results agree with published data, thus providing a solid
basis for continuing this work.
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Parallel Poster Session

Saturday, 22 Jun.  (10:0(3:30)

SPPS-1 Electrical Safety of Medical Equipment an Experimental Approach

S.Angelakig, G. SaatsakfsD. Priona$and I. Valai$

! Department of Biomedical Technology Engineerifigchnological Educational Institute of Athens,
Greece

2University 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
whenitis not properyande gul arly performed, (b) the current
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 operatigreahting theaters of a Greek
hospital in AthensTests 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 walse 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 LeakagenCEnclosure Leakag
Current,Patient Leakage Current, Patient Auxiliary Current), (d) Mains on Applied ParBetices

such as Anaesthesia machines, Patient Monitors with Applied Parts, Electrical Injection Syringes and
Pumps, Operatintpbles, Defbrillators, Suctions, Electrosurgery Units ewhere testedAll tests

results, along with the predefined limits as well as the conclusions, are graphically presented and
analysed. Results revealed that some rsoltket power lines, as well as some powerds 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 performedamgearly 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 galtiicHerefore
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 N2allsefor 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 cytotoxiblBaicells

was determined after 30 min treatment with concentrations 3, 10, 30 anaML0§ the propidium

iodide (PI) uptake assagyclic voltammetry (CV) and differential pulse voltammetry (DPV) were
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performed to compare signals from plain carbon scpgérted 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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This research has been-fimanced by the European Union (European Social FeBH) and Greek
national funds through the Operational Program "Education and Lifelong Learning" of the National
Strategic Reference Framework (NSRFResearch Funding Prograrieracleitus Il.Investing in
knowledge society through the European Social Fund

SPPS-3 Optical Diffusion Models in X-ray Medical Imaging

P. Liaparinos, N. Kalyvas and |. Kandarakis

Department of Biomedical Technology EngineeriigchnologicalEducational Institute of Athens,
Greece

Luminescent materials are employed as radiation to light converters in detectors of medical imaging
systems, often referred to as phosphor scre&smgeral processes affect and determine the light transfer
properties of phosphors. Amongst the most importanhésttansmission of light. Light attenuation
(absorption and scattering) can be descriobed eithel
‘“quantum’ t heor y i AlthadgharalgicalGrethddsy based onhpbotos diffusion
equations, have been preferentially employed to investigate optical diffusion in the past, Monte Carlo
simulation modelsan overcome several of tlamalytical modelling assumptions. The present study
aimed to cepare both methodologies and investigate the dependence of optical parameters as a
function of particlesizeand light wavelength. For this purpose,GgS granular phosphor with grain

size 12umwas examinetby taking into account three different values of light wavelength 420 nm, 545
nm and 610 nm.
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SPPS-4 The Effect of Iterative Image Reconstruction on PET Imaging

G. Karpeta$, C. Michail>, G. Fountod, N. Kalyva$, |. Valai¢, |. Kandarakié and G.
Panayiotakis

! Department of Medical Physics, Faculty of Medicine, University of Patras, Patras, Greece
% Department of Biomedical Technology Engineerifigchnological Educational Institute of Athens,
Greece

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 Cackapga and reconstructed images

were obtained using the STIR software with cluster computing. The PET scanner simulated in this

study was theGE-DiscoveryST. Images were reconstructed by the maximum likelihood estimation
(MLE)-OSMAPOSL reprojection algohitn. 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 re
The noise levelsvere found to reduce with the corresponding increase of both the number of iterations
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and subsetsThe imaging performance of PET scamsecan be fully characterized and further
improved by investigation of the imaging chain components through Monte Carlo methods. To this
aim, a brain phantorwas simulatedn order to assess the impact of iterative reconstruction on PET
imaging, with a preiously validated Monte Carlo model.

SPPS-5 Study of a Cell-Based Electrochemical Biosensor for Fungicide
Cytotoxixity Evaluation on Mammalian Cell Lines

E. Flampouri, S. Mavrikou and S. Kintzios

Agricultural University of Athens, Department of Agricultural Biotechnology, Faculty of Plant Biology,
Laboratory of Plant Physiology and Morphology, Athens, Greece

Cell-based biosensors arise as powerful tools for the rapid detection of xenaipidtiosl industries,
agriculture and the environmenthe 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 conductiweaterial, support cell interactions, growth and
metabolism as cells keep their original characteristics of morphology and functiotalitiis
framework, the action of kresoximethyl, a widely used agricultural fungicide of the stobilurins
group, was &amined onmurine neuroblastomecells (N2g). Square wave voltametry (SWV) and a
threeelectrode configuration (W: Pedot, C: Carbon, R: Silver) were used for recording the
electrochemical changes after drug treatment. Moreover, standard viability/cytytpxatbcols were
conducted as references for assay comparisons. Due to PED@msparent composition
morphological observations and adhesion tests of the seeded cells were als&lpwdechemical
responses against the fungicide provided evidenceeopdissible use of this assembly as a toxicity
biosensor.
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SPPS-6 Design and Evaluation of a Prototype ECG Simulator
Stathopoulos P. Kortidis, G. Koulouradand 1. Valai$

! Department of Biomedical Technology Engineerifigchnological Educational Institute of Athens,
Greece
2 Department of Electronicd,echnological Educational Institute of Athens, Greece

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. ElectroCandipls 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 capabiiedern ECG instruments

with automaticwave 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 EC@de¥so Various beatte 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 alsincorporated 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 concarned. A
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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 EC@@&a# can be used as a testing device

for 12 lead ECG recorders

SPPS-7 Hospital Waste Incinerators within the Hospital

I. Manousopoulou, E. Kounadi, M. Adamopoulou, M. Rekkas, S. Evaggelatos and S.
Sabatakakis

Ministry of Health in Greece, S.E.Y.Y.P., Athens, Greece

The purposeof this study is to describe thimcineratorsused to operate in hospitals atige
demonstratiorof the problemsrisingwhen using themThe 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 hazardoymepyg 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 withafi@icable regulationgorescribed
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 unlicensédter 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 lieegeethpacityacility in

Attica.

SPPS-8 The Techniques of Diffuse Reflectance Spectroscopy (Drs) and Laser
Induced Fluorescence (LIF) Used For Investigations of Skin Lesions

E. Drakakt, G. Mitsolf, N. Merlemig, I. Vamvaka$ I. Valais and I. Sianoudfs

! Department of Physics, School of Applied Mathematical and Physical Sciences, National Technical
University of Athens, Athens, Greece

2 Departmenif Physics, Chemistry and Materials Technolobgchnological Educational Institute of
Athens, Greece

3 Department of Biomedical Technology Engineerifigchnological Educational Institute of Athens,
Greece

Diffuse Reflectance Spectroscopy (DRS) and Laser Induced Fluorescence Spectroscopy (LIF) are succ
essfully used as optical complementary techniques in medicine, in orclearecterizechemical, phys

ical andoptical propertiesn skin tissue and tmvestigate changes for diagnostic purposewse tech

nigues arenoninvasive, easy to handle and not particularly demanding on equipment and provide due
to theirobvious advantagesan ideal system for a salutary and effective screening test for early diagnos

is malignancyadvantageoufn 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 repeatiilreliability, resolution and accuracy of the spectrome

tric resultsImprovements and evaluation of the system were made, in order to @iabeea 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

M. Adamopoulou, E. Kounadi, P. Sakellariou, . Manousopoulou, A. Tsamadou, M. Rekkas,
S. Evangelatos and C. Sampatakaki

Ministry of Health in Greece, SEYYP, Athens, Greece

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-201D were examined by GPs,
Physicians and Orthopedic, 203 patients who attendet<lin primary care. The patients reported

that for the treatment of acute musculoskeletal (muscle strain, osteoarthritis until 2nd grade) they were
treated with antinflammatory drugs for a period of time that was 10 days on average. The 80% of
these paénts 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 vedueived medication with
glucosamine sulfate and or with neteroidal antinflammatory 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 patipated, only sessions of electro acupuncture (10 on average) was
performed. Both groups of patients weresk@luated regarding the improvement or not of their clinical
image, after 20 days the prescribed treatment regimens. Both groups of patients stsigveficant
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 muskelletl system, as a subsidiary or standalone therapy.

SPPS-10 Repeated Failure of Biomaterials in Patient of 50 Years Old (Clinical
Case)

M. Adamopoulou, E. Kounadi, P. Sakellariou, . Manousopoulou, A. Tsamadou, M. Rekkas,
S. Evangelatos and Sampatakaki

Ministry of Health in Greece, SEYYP, Athens, Greece

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 failusgsinal 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 t Wwhkich paanbticam aut tlee pdrasity pracess 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 usedafidwat also reported that

he was not informed for the possibility of this ¢
treatment options should be determined by medical history, findings of physical examination and the

detailed investigation of pate nt ' s i maging examinations. Furtherm
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

M. Adamopoulou, A. Tsamadou, E. Kounadi, P. Sakellariou, I. Manousopoulou, M. Rekkas, S.
Evangelatos and C. Sampatakakis.

Ministry of Health in Greece, SEYYP, Athens, Greece

The purpose of this study is to evaluate the contribution of abdomerinMifRdrine 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 uterirfdoroid. 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 (AGhé&apeceived 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 examéation 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 thieaterifice 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 cesaation, where an incipient uterus rupture was confirmed.
Both ultrasonographic evaluation and MRI conducting cannot replace clinical assessment and patient
history for uterine rupture diagnosis.

SPPS-12 Comparative Evaluation of the Seeded Region Growing, the Hysteresis
Thresholding and Edge Detection Techniques in Vessel Segmentation

D. Glotso3, K. Vassiod® S. Kostopoulds E. Lavda$ |. Kalatzis, P. Asvestds D.
Arvanitis®, D. Cavourasand I.Fezoulidié

! Department of Biomedical Technology Engineerifigchnological Educational Institute of Athens,
Greece

2 Department of Medical Radiologic Technologhechnological Educational Institute of Athens,
Greece

% Departmenbf Anatomy, Medical School, University of Thessaly, Viopolis, Larissa, Greece

* Department of Radiology, University Hospital of Larissa, Viopolis, Larissa, Greece

Vessel segmentation is an important step for the investigation of the topology andriaincti
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 ves$glan 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 thgeahaldi

edge detection algorithms are designed and implemented on breast MRI images obtained ffom a 3.0
MRI system (SIGNA HDx; GE Healthcare). Results showed the superiority of the SRG algorithm in
vessel segmentation, followed by the hysteresis threisigpldnd 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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SPPS-13 Bayesian Maximum Entropy Restoration in Microscopy Images for
Facilitating Nuclei Segmentation

D. Glotsos, S. Kostopoulds P. Ravazoufal. Kalatzig, P. Asvestdsand D. Cavourds
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An essential step in computassisted 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 decisimaking 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 eltiminnoise 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 shaw 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 comyassisted microscopy, sincelé@ads to

more accurate quantification of features.
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SPPS-14 Infrared Thermography Imaging: Skin Temperature Variations
Caused by Exposure to Non lonizing Radiation.

A.Skouroliakod, I. Sianoudi§ I. Valaig, I. Seferi§, A. Fragopoulo?} G. Mitsod, C.
Michail® and L. Margaritid

! Department of Physics and Chemisffgchnological Educational Institute of Athe@sgece

2 Department of Biomedical Technology Engineerifigchnological Educational Institute of Athens,
Greece

3Department of Cell Biology and Biophysics, Faculty of Biology, University of Athens, Greece

Thermography imaging uses naturally emittefdared radiation from the skin surface. Established and
evolving medical applications of thermal imaging include inflammatory diseases, complex regional
pain syndr ome, Raynaud’s phenomenon, fever screeni:
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 measureent standardization protocol¥wo soures of norionizing radiation causing skin
temperature elevation were use@in infrared heating panel, emitting at |&f,, was used as a
conventional heating source. Infrared panels emit radiation absorbed by the human body, thus
resulting in whole body heiafy. Their use as heating sources is expanding as they claim to be a cheap
and efficient heating method@wo different models of mobile phones operating at 900 and 1800 MHz.
Mobile phones cause localized skin temperature increase in the cheekbone a@aearThe
temperature increase can be attributed to three fagibome acting as a hemtsulator, the internal
electrical circuits dissipating electrical energy and the emitted RF spectrum when the phone is in
functioning mode.Using a thermographic ozera 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
radiaton sources, exposure time, evaluation of quantitative indices other than absolute temperature,
exposed individuals skin colourResults include temperature distribution maps and graphs
demonstrating differences of skin temperature variation patterns dilegeon 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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SPPS-15 GATE Simulation of the Biograph 2 PET/CT Scanner

N. Chatzisavvds X. Argyriou*, T. Sewo§ D. Nikolopoulo$, I. Valai€, N. Kalyvas, C.
Michail?, S. Kottod, P. YannakopouldsA. Gaitanié and |. Kandarakfs

! Department of Computer Electronic Engineerifiggchnological Educational Institute firaeus
Greece

2 Department of Biomedical Technology Engineerifigchnological Educational Institute of Athens,
Greece

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

“ Biomedical Research Foundation of the Academy of A{BREAA)

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 re@s of bias (c) investigate differentiations imposed if
different sources were employed, namek 8 (Fluorinel8), G-15 (Oxygenl5) and C11 (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 N2-2001 protocol, Analysis was limited 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 (paralysaiparalysable), (c) modelled
activity (d) modd#ed 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, MAdamopoulou, M. Rekkas, S. Evaggelatos and S.
Sabatakakis

Ministry of Health in Greece, S.E.Y.Y.P., Athens, Greece

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 O8t€jory 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 radiographer 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 tospecialized andicensed management companies. When colledtesly undergo the
appropriate physicehemical 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 fiill the disposal requirements in drain.

SPPS-17 Study of Cell Electromagnetic Field Variations under External
Stimulation — Application in Murine Nerve Cells

G. Psarras D. Kandri$, G. Moschopouloy S. Kintzics® and G. Kaltsds

! Department of Electronic§,echnological Educational Institute of Athens, Greece
2Department of Agricultural Biotechnology, Agricultural University of Athens, Athens, Greece
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The present work is aiming in extracting, measuring and studying the variatitresaectromagnetic

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 haueen 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 withethe sa

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 cgnimplying 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 matur
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 habeeen observed. The electromagnetic fields that already have
been reported, range from a few tens of Hz up to the THz scale reahbiregige 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, |. 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 andatamh 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 ¢vanges 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 dgyorithms Model Based IRis expected to be even more
effective concerning image quality and radiation exposure-wéde

SPPS-19 Medical Tourism in Greece. The Current Situation and Potential
A. Louladakis

Department of BiomedicalechnologyEngineering, 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 thatipopaf 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 specidlinedical 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, €) Greece is a safe tourist destination, f) Intdrnation
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: Diag/dn Vitro Fertilization IVF, restoratien

rehabilitation, spas, specialized treatments in tertiary hospitals
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