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Section I. Fundamental Concepts and Theories

This section serves as the groundwork for this comprehensive reference book by addressing central
theories essential to the understanding of clinical technologies. Chapters found within these pages
provide a tremendous framework in which to position clinical technologies within the field of informa-
tion science and technology. Insight regarding the critical integration of global measures into clinical
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comprising this introductory section, the reader can learn and choose from a compendium of expert
research on the elemental theories underscoring the clinical technologies discipline.
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Section II. Development and Design Methodologies

This section provides exhaustive coverage of conceptual architecture frameworks to endow with the
reader a broad understanding of the promising technological developments within the field of clini-
cal technologies. Research fundamentals imperative to the understanding of developmental processes
within clinical technologies are offered. From broad surveys to specific discussions and case studies
on electronic tools, the research found within this section spans the discipline while offering detailed,
specific discussions. From basic designs to abstract development, these chapters serve to expand the
reaches of development and design technologies within the clinical technologies community.

Chapter 2.1. Improving Clinical Practice through Mobile Medical Informatics............ccccecevereeneee 250
Tagelsir Mohamed Gasmelseid, King Faisal University, Saudi Arabia

Chapter 2.2. A Web-Enabled, Mobile Intelligent Information Technology Architecture for
On-Demand and Mass Customized MAarkets ...........coocuveiiiiurieiiineeeceieee e e 263
M. Ghiassi, Santa Clara University, USA
C. Spera, Zipidy, Inc., USA

Chapter 2.3. A Framework for Information Processing in the Diagnosis of Sleep Apnea ................. 295
Udantha R. Abeyratne, The University of Queensland, Australia

Chapter 2.4. Computer-Aided Diagnosis of Cardiac Arrhythmias ...........ccoocevieieieniniinneneneneee 305
Markos G. Tsipouras, University of loannina, Greece
Dimitrios 1. Fotiadis, University of loannina, Greece, Biomedical Research Institute-
FORTH, Greece, & Michaelideion Cardiology Center, Greece
Lambros K. Michalis, University of loannina, Greece & Michaelideion Cardiology
Center, Greece

Chapter 2.5. Computer Aided Risk Estimation of Breast Cancer:

The “Hipprocrates-mst” PrOJECL.......c.eicviiiiieiieeieeieiieeieeteetesteete e seeseaesraessaessaesnsessnessaessnesssesssenens 314
George M. Spyrou, Academy of Athens, Greece
Panos A. Ligomenides, Academy of Athens, Greece

Chapter 2.6. Automatic Analysis of Microscopic Images in Hematological

CytOlOZY APPLICALIONS .o.vvieviieiiiiieeiieeieeieetesteetesteettestteseaessaesseessaessaesseesssesseenseessaessaesseesseeseenseenses 325
Gloria Diaz, National University of Colombia, Colombia
Antoine Manzanera, ENSTA-ParisTech, France

Chapter 2.7. Computational Methods in Biomedical Imaging .............ccceceveninieneninineereeeeee 353
Michele Piana, Universita’ di Verona, Italy



Chapter 2.8. Visual Medical Information ANalysis...........ceceeveririiiinininieienieeeeiesieseeee e 359

Maria Papadogiorgaki, Informatics and Telematics Institute, Centre for Research and
Technology Hellas, Greece

Vasileios Mezaris, Informatics and Telematics Institute, Centre for Research and
Technology Hellas, Greece

Yiannis Chatzizisis, Aristotle University of Thessaloniki, Greece

George D. Giannoglou, Aristotle University of Thessaloniki, Greece

loannis Kompatsiaris, Informatics and Telematics Institue, Centre for Research and
Technology Hellas, Greece

Chapter 2.9. Angiographic Images Segmentation Techniques .............ccceeceeveninieienineniieneneneene 368
Francisco J. Novoa, University of A Coruiia, Spain
Alberto Curra, University of A Coruiia, Spain
M. Gloria Lopez, University of A Coruiia, Spain
Virginia Mato, University of A Coruiia, Spain

Chapter 2.10. Segmentation Methods in Ultrasound Images ............ccceeveriereninieieninenienenencens 377
Farhang Sahba, Medical Imaging Analyst, Canada

Chapter 2.11. Exploring Type-and-Identity-Based Proxy Re-Encryption Scheme to
Securely Manage Personal Health Records ..........ccooiiiiiiiiiiiiniiiiieeetee e 391
Luan Ibraimi, University of Twente, The Netherlands
Qiang Tang, University of Twente, The Netherlands
Pieter Hartel, University of Twente, The Netherlands
Willem Jonker, University of Twente, The Netherlands

Chapter 2.12. Integration of Clinical and Genomic Data for Decision Support in Cancer ................ 412
Yorgos Goletsis, University of loannina, Greece
Themis P. Exarchos, University of loannina, Greece
Nikolaos Giannakeas, University of loannina, Greece
Markos G. Tsipouras, University of loannina, Greece
Dimitrios 1. Fotiadis, University of loannina, Greece, Michaelideion Cardiology
Center, Greece & Biomedical Research Institute, Greece

Chapter 2.13. Module Finding Approaches for Protein Interaction Networks .........c.ccoceeevevenencenens 422
Tero Aittokallio, University of Turku, Finland

Chapter 2.14. Networks of Action for Anti Retroviral Treatment Information Systems.................... 444
Elaine Byrne, University of Pretoria, South Africa
Roy D. Johnson, University of Pretoria, South Africa

Chapter 2.15. Socio-Technical Structures, 4Ps and Hodges” Model ..........cccooivieiinininiiencnicneens 451
Peter Jones, NHS Community Mental Health Nursing Older Adults, UK



Chapter 2.16. Techniques for Decomposition of EMG Signals.........ccccocevcievininiiiiinininieneneneene 467
Arun Kumar Wadhwani, MITS, India
Sulochana Wadhwani, MITS, India

Chapter 2.17. Prototype Based Classification in Bioinformatics............coceoeninieiinineniencncneenns 478
Frank-M. Schleif, University of Leipzig, Germany
Thomas Villmann, University of Leipzig, Germany
Barbara Hammer, Technical University of Clausthal, Germany

Chapter 2.18. An Integrated System for E-Medicine: E-Health, Telemedicine and Medical

EXPEIT SYSEEIMIS. ..c.eeiiiiiiiiiiiieiee ettt ettt sttt st 486
Ivan Chorbev, Ss. Cyril and Methodius University, Republic of Macedonia
Boban Joksimoski, European University, Republic of Macedonia

Chapter 2.19. The Integration of Systems Dynamics and Balanced Scorecards in Strategic
Healthcare Policy SImulation ANalysis..........ceceririiiiriininieiee et 508
Mahendran Maliapen, University of Sydney, Australia, National University of
Singapore, Singapore and UCLAN, UK
Alan Gillies, UCLAN, UK

Chapter 2.20. Use of Clinical Simulations to Evaluate the Impact of Health Information

Systems and Ubiquitous Computing Devices Upon Health Professional Work............ccccccevininnene 532
Elizabeth M. Borycki, University of Victoria, Canada
Andre W. Kushniruk, University of Victoria, Canada

Chapter 2.21. Using New Model-Based Techniques for the User Interface Design of
Medical Devices and SYSTEIMS ....c..couiiiiiiriiiiierierieet ettt st ettt ettt 554
A. Janfs, RWTH Aachen University, Aachen, Germany
W. Lauer, RWTH Aachen University, Aachen, Germany
F. Chuembou Pekam, RWTH Aachen University, Aachen, Germany
K. Radermacher, RWTH Aachen University, Aachen, Germany

Chapter 2.22. The European Perspective of E-Health and a Framework for its
Economic EVAIUATION .....c..oiiiiiiiiiiit ittt sttt et 572
Paola Di Giacomo, University of Udine, Italy

Chapter 2.23. A Biomimetic Adaptive Algorithm and Micropower Circuit Architecture for

Implantable Neural DECOAETS ........cccuieiiiiieieeie ettt et ettt s e e s enes 581
Benjamin 1. Rapoport, Massachusetts Institute of Technology, USA & Harvard Medical
School, USA

Rahul Sarpeshkar, Massachusetts Institute of Technology, USA



Section III. Tools and Technologies

This section presents an extensive treatment of various tools and technologies existing in the field of
clinical technologies practitioners and academics alike must rely on to develop new techniques. These
chapters enlighten readers about fundamental research on the many methods used to facilitate and
enhance the integration of this worldwide phenomenon by exploring software and hardware develop-
ments and their applications—an increasingly pertinent research arena. It is through these rigorously
researched chapters that the reader is provided with countless examples of the up-and-coming tools
and technologies emerging from the field of clinical technologies.
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Section VI. Managerial Impact

This section presents contemporary coverage of the social implications of clinical technologies, more
specifically related to the corporate and managerial utilization of information sharing technologies
and applications, and how these technologies can be facilitated within organizations. Section 6 is espe-
cially helpful as an addition to the organizational and behavioral studies of section 5, with diverse and
novel developments in the managerial and human resources areas of clinical technologies. Typically,
though the fields of industry and education are not always considered co-dependent, section 6 provides
looks into how clinical technologies and the business workplace help each other. The interrelationship
of such issues as operationalizing, supervision, and diagnosis management are discussed. In all, the
chapters in this section offer specific perspectives on how managerial perspectives and developments
in clinical technologies inform each other to create more meaningful user experiences.
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Section VII. Critical Issues

Section 7 details some of the most crucial developments in the critical issues surrounding clinical
technologies. Importantly, this refers to critical thinking or critical theory surrounding the topic, rather
than vital affairs or new trends that may be found in section 8. Instead, the section discusses some of the
latest developments in ethics, law, and social implications in clinical technology development. Within
the chapters, the reader is presented with an in-depth analysis of the most current and relevant issues
within this growing field of study.
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Section VIII. Emerging Trends

The final section explores the latest trends and developments, and suggests future research potential
within the field of clinical technologies while exploring uncharted areas of study for the advancement
of the discipline. The section advances through medical imaging techniques, diagnostics, virtual real-
ity, and more new technologies by means of describing some of the latest trends in clinical research
and development. These and several other emerging trends and suggestions for future research can be
found within the final section of this exhaustive multi-volume set.
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