
Annual report 2009
The Intervention Centre

Oslo University Hospital and
Faculty of Clinical Medicine, University of Oslo



THE Intervention Centre
Oslo University Hospital and
Faculty of Clinical Medicine,

University of Oslo



ANNUAL REPORT 2009
The Intervention Centre

	 4	 Organisation chart

	 5	 New technologies

	 6	 Main goals and objectives

	 8	 Research groups

	23	 Scientific statistics

	25	 Budget and expenditures

	26	 Patent applications

	28	 Academic partners 2009

	30	 Commercial partners

	32	 Publications

	57	 Members of the Advisory Board

ANNUAL REPORT 2009

More information at the web pages: www.ivs.no

PUBLISHER:  Oslo University Hospital HF
EDITOR: Karl Øyri
SAMPLES:  500
LAYOUT:  TorDesign
PRINT:  Møklegaard Print Shop AS, 2010

THE Intervention Centre
Oslo University Hospital and
Faculty of Clinical Medicine,

University of Oslo



The Intervention Centre 
Organisation chart 2009

Hospital
CEO

Interven�on Centre
Advisory Board

Director of 
Department

Execu�ve Secretary
Nurse Manager

Sec�on Manager
Anesthesia Research

Sec�on Manager
Radiology Research

Sec�on Manager
Technology Research

Sec�on Manager
Clinical Research

Project Project ProjectProject

Project Project ProjectProject

Project
Manager

Project
Manager



�The Intervention Centre  •  Annual report 2009

In 2009 the merge between all the public hospitals 
in Oslo was started. In the new organisation 
The Intervention Centre will be part of the Clinic for 
Diagnostics and Intervention, together with all the 
laboratory departments and the radiology depart-
ment. The clinic represents a comprehensive research 
environment that will benefit The Intervention Centre 
as a research and development department.

Both in 2008 and 2009 the activities in the Centre’s 
advanced ORs have increased, and there is an increasing 
number of procedures that have been developed at 
The Intervention Centre, but for various reasons can 
not be exported back to the mother departments. 
Thus the planned expansion of the Centre in the 
surrounding buildings and the establishment of a unit 
for routine operations that require the Centre’s 
technology within The Intervention Centre framework 
need to be implemented.

A year of change

We expect that the merge of the hospitals will 
facilitate the collaboration between the Intervention 
Centre and the various clinical departments, and 
therefore the demand for use of the facilities will 
increase.

All the research groups at the Centre had a high 
activity in 2009 resulting in three PhD dissertations 
and 58 publications. Through four EU-projects the 
research groups are international, representing 
scientists from all over the world. 

The Intervention Centre will expand the international 
research collaboration in the coming years.

Erik Fosse
Head of Department
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Strategy

The Intervention Centre shall be a research and develop-
ment resource for all the clinical and laboratory 
departments at Oslo University Hospital.
 
The Intervention Centre shall actively offer similar 
services to the healthcare community in Norway 
outside the hospital.

The Intervention Centre shall work as a link between 
technology institutions (commercial and academic) 
and the clinical medical environment in the hospitals.

The Intervention Centre shall promote and work 
actively to protect new knowledge and facilitate 
commercial exploitation.

The research is focused in four strategic areas:

1.	 MR guided intervention and surgery
2.	 X-ray, CT, ultrasound, video-guided interventions 
	 and surgery
3.	 Robotics and simulators
4.	 Biosensors, data management and communication

Deliveries

The Centre delivers the following:

1.	 New clinical methods
2.	 Research
3.	 Intellectual property/innovation

Organisation

The Intervention Centre is an independent hospital 
department. A National Advisory board with 
representatives from all universities and university 
hospitals in Norway and the main departments at 
Oslo University Hospital monitors and gives advice on 
research and activity. 
In 2009 The Intervention Centre had a cross-disciplinary 
staff of 20 employees. Seven doctors, nurses, radio-
graphers and engineers employed by other depart-
ments worked regularly at the Centre while a large 
number of medical staff from most departments in the 
hospital worked at a less regular basis at the Centre. 
There was one university-employed professor 
(Erik Fosse) at the Faculty of Medicine, University of 
Oslo, one associate professor at the Department 
of Informatics, University of Oslo (Ole Jakob Elle) and 
one professor from the Department of Electronics 
and Telecommunication at the Norwegian University 
of Science and Technology (NTNU) in Trondheim 
(Ilangko Balasingham). Professor Atle Bjørnerud 
from the Department of Physics, University of Oslo 
established his research group at the Centre in 2006. 
In addition 23 scientists were working at the Centre 
by external funding.

Main goals and objectives

Main Goals and Objectives

The Intervention Centre is a research and development 
department for image guided and minimally invasive 
therapy at Oslo University Hospital in Oslo.  

The Intervention Centre has the following tasks:

1.	 Development of new procedures
2.	 Development of new treatment strategies
3.	 Compare new and existing strategies
4.	 Study the social, economic, and organisational 		
	 consequences of new procedures on health care

The Intervention Centre works in all parts of 
the R&D value chain at Oslo University Hospital

Business development:
Innovation, IP

Basic 
research:

Phd´s
Publications

Clinical 
research:
Phd´s
Publications
Treatment routines
Organisation

Method development:
New treatment

Quality improvment
Cost control
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Facilities

The Centre is located in a unique architectural structure. 
In the three suites advanced imaging equipment was 
integrated in an operation room environment. 
In 2008 all advanced imaging equipment was renewed. 
In the combined surgical and radiological suite, the 
conventional angiographic equipment was replaced by 
the Siemens Zeego system, based on robotic technology 
and containing new advances in imaging and function-
ality. Our MRI suite was completely rebuilt into a dual 
room suite where a 3T MRI-device was installed in one 
room beside a state of the art OR. The two rooms were 
separated by a sliding door, allowing surgery with 
standard equipment and intermittent MRI imaging. 
In the videoscopy room all systems are equipped with 
Olympus HD equipment.

MATRIX Organisation

In order to facilitate effective execution of cross-
disciplinary projects, the personnel and equipment at 
the Centre were allocated to four sections in a matrix 
organization. Each section was headed by a section 
manager. In each project a project manager was 
responsible for management and reporting to the 
section manager in charge. The advanced operation 
rooms and the staff were made available as a common 
resource for development and assessment of new 
methods. The operation rooms were managed by the 
head nurse Kjersti Wendt. 
Scientists/clinical departments outside the Centre were 
responsible for a substantial number of the projects 
run in 2009. 40% of the staff had a technological, non-
medical background. By the end of 2009 the employees 
of The Intervention Centre came from 15 different 
nations all over the world. The Intervention Centre thus 
represented a unique multi-national environment of 
medical and technological expertise.
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Research Groups

	Ima ge guided general surgery 
	and  intervention
	 Section Manager Bjørn Edwin, MD, PhD

Several new techniques in laparoscopic surgery have 
been introduced in Norway through this group. 
Some of the methods are now routine procedures, 
like laparoscopic adrenalectomy and laparoscopic 
prostatectomy. The group validates new procedures 
and establishes effective training. 
Education programs in minimal invasive surgery 
in both gastrointestinal- and urological surgery are 
organized in collaboration with other hospitals in 
Norway, Sweden, Russia and Denmark.

The Department of Surgery is one of our main 
collaborators with research projects ongoing in:

•	 Minimal invasive surgery on the liver, pancreas, 	
	 stomach, oesophagus, kidney, adrenal gland and 	
	 colon/rectum
•	 Minimal invasive techniques in children
•	 Thermal liver ablation

PhD programs:

 
1.	 Cand. Med. Airazat M. Kazaryan M.D. 		  	

	 Extracorporeal high intensity focused ultra-		
	 sound ablation of liver malignancies 	
	 Mentors: Bjørn Edwin, MD, PhD, The Intervention 	
	 Centre, Oslo University Hospital. Erik Fosse, MD, PhD, 	
	 The Intervention Centre, Oslo University Hospital.

2.	 M.Sc. Martin Johansson  	
	 Percutaneous access and connection 
	 to visceral organs 

	 Mentors: Peter Thomsen MD, PhD, Institution for 	
	 Clinical Sciences, University of Gothenburg, 
	 Bjørn Edwin MD, PhD, The Intervention Centre, 	
	 Oslo University Hospital, Leif Hulten MD, PhD, 
	 The ColoRectal Unit, Sahlgrenska University Hospital.

	 Radiology research and 
	 image guided intervention
	 Section Manager Per Kristian Hol, MD, PhD

A number of research projects using the 3T MR scanner 
or the combined angiographic suite are performed in 
corporation with different academic partners, including 
Stavanger University Hospital, The Paediatric Research 
Institute, Departments of Neuropsychiatry and Psycho-
somatic Medicine, Oncology, Ear Nose and Throat, 
Neurosurgery, Neurology, Anesthesiology and Radiology. 
The research topics cover brain, spine, liver, prostate, 
brachial plexus and inner ear. Programs for using the 
Flat-detector Computed Tomography technology of the 
angiographic system, for guidance of the insertion 
Cochlear Implant Electrode and for brain perfusion 
studies are under preparation. 

PhD programs:

 
1.	 Cand. Med. Charlotte de Lange
	 Detection of organ injuries after hypoxia and 
	 resuscitation. An experimental study in piglets 		
	 Mentors: Berit H. Munkeby and Ola D. Saugstad, 	
	 Paediatric Research Institute, Oslo University 		
	 Hospital.

2.	 Cand. Med. Trygve Kjelstrup	
	 Axillary plexus block, nervestimulator, 
	 ultrasound and MRI 	
	 Mentors: Øivind Klaastad and Harald Breivik, 		
	 Department of Anaestesiology/The Intenvention 	
	 Centre, Oslo University Hospital, Albert Castellheim, 	
	 Department of Anaesthesiology, Diakonhjemmet 	
	 Hospital 

3.	 M.Sc. Håvard Kalvøy	
	 Bioelectrical properties of needle electrodes and 	
	 human tissue, spatial and temporal dependencies	
	 Mentors: Sverre Grimnes and Ørjan G. Martinsen, 	
	 Institute of Physics, University of Oslo.
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3.	 Cand. Med. Torbjørn Elvsåshagen	
	 Neuroplastisity in patients with bipolar disorders 	
	 Mentors: Ulrik Frederik Malt and Stein Andersson, 	
	 Department of Neuropsychiatry and Psychosomatic 	
	 Medicine, Oslo University Hospital, Espen Dietrichs, 	
	 Department of Neurology, Oslo University Hospital, 	
	 Ole Andreassen, Institute of Psychiatry, University 	
	 of Oslo.

4.	 Cand. Med. Eric Dorenberg
	 Aspects of interventional procedures 
	 for treatment of uterine fibroids 

	 Mentors: Jarl A. Jacobsen, Department of Radiology, 	
	 Oslo University Hospital and Per Kristian Hol, 
	 The Intervention Centre, Oslo University Hospital.

5.	 M.Sc. Ralf Greisiger
	 Cochlear Implants and DynaCT imaging 
	 Mentors: Greg E Jablonski and Terje Osnes, 
	 Dept of Ear Nose and Throat, Oslo University Hospital, 
	 Ole Jacob Elle and Per Kristian Hol, Intervention 	
	 Centre, Oslo University Hospital, and Jon K Shallop, 	
	 Mayo Clinic Medical School.   

	Ima ge guided cardiac surgery 
	and  intervention  
	 Jacob Bergsland, MD

The heart group is in the process of developing 
multiple new programs, in the area of treatment and 
follow-up of cardiac patients. After keeping a strong 
research focus on beating heart coronary surgery, 
The Intervention Centre is increasingly focusing on 
projects related to the new exiting area of endovascular 
cardiovascular therapies and minimally invasive 
monitoring of cardiac function.

Ongoing projects in 2009:

 
1.	 Aortic valve implantation through 
	 the endovascular route 
	 A pilot study was started in 2009 to establish both 	
	 the transfemoral and transapical route for implan-	
	 tation of aortic valves. A large randomized study, 	
	 focusing on short and long-term outcomes as well 	
	 as cost benefit and life quality studies is connected 	
	 to this study. The project is a cooperative project 	
	 between cardiology and cardiac surgery departments 	
	 within Oslo University Hospital and several other 	
	 groups which will focus on the cost issues and 		
	 studies related to quality of life.

2.	 Pulmonary valve implantation in patients 
	 with congenital heart disease 
	 A highly successful project of pulmonary valve 		
	 implantation in patients with poor function of the 	
	 pulmonic valve has been initiated in cooperation 	
	 with specialists from Oslo University Hospital 		
	 departments for cardiac surgery and cardiology. 	
	 Long term life quality studies and cost are being 	
	 performed. This program follows a successful 		
	 development of various procedures at the Intervention 	
	 Centre for congenital heart disease; several of these 	
	 have been successfully transferred to the inter-
	 ventional cardiology service.

w
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3.	 Heart sensor projects have been a focus area for 
	 The Intervention Centre for a number of years. 
	 At present several experimental and clinical 
	 projects are ongoing. 
	 A three dimensional accelerometer, patented by 		
	 The Intervention Centre is being tested out for 		
	 possible commercial use after the feasibility of 		
	 detecting abnormalities in heart motion due to 		
	 ischemia has been demonstrated. Several PhD 		
	 degrees are related to these devices.
	 Similar research is ongoing using implantable 		
	 ultrasound probes, the early results are encouraging. 
	 The CO2 sensor developed at the Intervention 		
	 Centre has also been tested experimentally as 
	 a monitor of ischemia of the heart as well as in 		
	 other organs.

4.	 The Ultrasponder project is funded by EU and is 
	 an exiting study where The Intervention Centre 	
	 cooperates with multiple investigators within EU 	
	 countries. The project which originates from the IVS 	
	 engineering group will develop wireless sensors for 	
	 use in patients with heart failure with the purpose 	
	 of improving management of this very challenging 	
	 group of patients which rapidly increase in size.

5.	 International cooperation in clinical medicine 	
	 The Intervention Centre and affiliated groups 		
	 continue to have government funded programs to 	
	 assist in the development of the health care systems 	
	 in countries in transition and other less fortunate 	
	 countries. There are ongoing programs in Bosnia 	
	 and Herzegovina and Palestine. 

PhD programs:

Cand. Med. Jacob Bergsland
Safe Introduction and quality 
control of new methods in 
coronary surgery 
Mentors: Erik Fosse, Intervention 
Centre and Jan L. Svennevig, 
Dept. of cardiothorasic 
and vascular surgery,
Oslo University Hospital.

	 Wireless sensor networks
	 Professor Ilangko Balasingham, PhD

The sensors, signals, and systems research group aims 
to facilitate deployments of intelligent sensors and 
systems for different procedures in surgery, minimal 
invasive therapy and ambient point of care monitoring. 
The main focus area of research is in efficient design and 
development of novel sensors, power efficient real time 
signal processing algorithms, sensor data fusion, and 
wireless communication solutions for in vivo and ex vivo 
purposes. Some of our activities have been on studying 
the use of ultra wide band medical radars to estimate 
blood pressure, blood flow and tissue/organ motions. 
Furthermore, novel signal processing algorithms to 
facilitate power efficient processing of digital data in 
sensors, which are popularly called as sensor nodes in 
wireless communications networks. The digital sensor 
data fusion and multi parameter analysis are also active 
areas of research. We are working to design reliable, 
power efficient and robust wireless body area sensor 
networks for in vivo (implantable) and ex vivo use.

We have a close collaboration with the Department of 
Electronics and Telecommunications at the Norwegian 
University of Science and Technology (NTNU) in 
Trondheim and several national and international 
research institutions and companies participate in 
different projects. Collaboration with the Nordic 
academic and industry has been through the Nordic 
project Biomedical Wireless Sensor Network (BWSN II), 
where the project has been successfully finished 
in December 2009 after three years. Similarly the 
WIREMED project on developing an implantable wire-
less sensor ended in December 2009 after a project 
period of 3.5 years. 

The group participates in two new projects such as 
“Oslo Medtech Cluster” and COST action “Cognitive 
Radio and Networking for Cooperative Coexistence of 
Heterogeneous Wireless”. Project “Oslo Medtech Cluster” 
is funded by Innovation Norway, SIVA and Research 
Council of Norway through the ARENA program with a 
budget of NOK 17.4 million for 3 years from November 
2009. The project will be administrated by IT Fornebu. 
The COST project IC 0902 “Cognitive Radio and Net-
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working for Cooperative Coexistence of Heterogeneous 
Wireless” is funded by the COST, Research Council of 
Norway and Ministry of Foreign Affairs for 4 years 
from November 2009.    

There has been an effort to establish a test bed for 
designing, developing and testing new technologies 
in sensors and wireless systems at The Intervention 
Centre in collaboration with SINTEF and industry. 
The pilot study on establishing a test bed concluded 
in 2009 that it should be established as a project with 
the financial support from Innovation Norway, etc.    

The research group, which is split between Oslo and 
Trondheim, has presently nine PhD fellows and seven 
Post doctoral fellows employed through the projects. 
Dr. Sang-Seon Byun joined the group as an ERCIM 
Postdoc fellow in 2007, where he will continue working 
in the WISENET project for another year and is located 
at NTNU in Trondheim. Dr. Ali Khaleghi, who joined as 
a Postdoc fellow in the WISENET project for two years 
since January 2008, returned to Iran in December 2009 
but will be associated with The Intervention Centre 
throughout 2010. Dr. Djamel Djenouri, who joined as 
an ERCIM Postdoc fellow in October 2008, returned 
to Algeria after finishing his position at NTNU. 
Dr. Raul Chavez-Santiago joined as a Postdoc fellow 
from February 2009 and will work in the MELODY 
project for two years. Dr. Jianguo Ding joined as an 
ERCIM Postdoc fellow for 9 months since April 2008 
and Dr. Alex Cartagena Gordillo joined as an ERCIM 
Postdoc fellow for 12 months since June 2008. Both 
of them will be located at NTNU. Lars Erik Solberg, 
Babak Moussakhani and Nguyen Trung Hieu joined 
as PhD fellows in the MELODY project, where Lars Erik 
is with The Intervention Centre while Babak and Hieu 
are with NTNU. 
Xuedong Liang visited Professor Victor Leung’s group at 
the University of British Columbia, Canada for 8 months 
returned in May 2009 and successfully defended his 
PhD thesis at the Department of Informatics at the 
University of Oslo on December 21, 2009. The defense 
committee consisted of Professor Xiaoming Fu of 
the Georg-August University of Goettingen, Germany, 
Dr. Yan Zhang (Josh) at the Simula Research Laboratory, 
Norway and Associate Professor Martin Steffen at the 
University of Oslo.

PhD programs:

1.	 M.Sc. Xuedong Liang
	 Modelling tools for cross layer optimization 
	 in sensor networks 

	 Mentors: Ilangko Balasingham, The Intervention 	
	 Centre, Oslo University Hospital and Norwegian 	
	 University of Science and Technology. Olaf Owe 
	 and Einar Broch Johansen, University of Oslo.

2.	 M.Sc. Stig Støa
	 Ultra wide band impulse radio 

	 Mentors: Ilangko Balasingham and Erik Fosse, 
	 The Intervention Centre, Oslo University Hospital 
	 and Norwegian University of Science and 
	 Technology. Dag Wisland and Tor Sverre Lande, 		
	 University of Oslo. 

3.	 M.Sc. Hessam Moussavinik
	 Super robust short range wireless 
	 sensor network 

	 Mentors: Ilangko Balasingham, The Intervention 	
	 Centre, Oslo University Hospital and Norwegian 	
	 University of Science and Technology. Geir Øien and 	
	 Tor Ramstad, Norwegian University of Science and 	
	 Technology. Niels Aakvaag, Multihop Com AS. 

4.	 M.Sc. Minh-Long Pham
	 Distributed signal processing for 
	 power efficiency 	

	 Mentors: Tor Ramstad, Norwegian University of 	
	 Science and Technology and Ilangko Balasingham, 	
	 The Intervention Centre, Oslo University Hospital 	
	 and Norwegian University of Science and Technology.

5.	 M.Sc. Mariam Kaynia
	 Adaptive spectrum allocation in wireless 
	 sensor network 

	 Mentors: Geir Øien and Tor Ramstad. 
	 Norwegian University of Science and Technology 	
	 and IIlangko Balasingham, The Intervention Centre, 
	 Oslo University Hospital and Norwegian University 	
	 of Science and Technology.
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6.	 M.Sc. Fatemeh Kazemeyni
	 Modelling tools and optimization of wireless 
	 sensor network 

	 Mentors: Ilangko Balasingham, The Intervention 	
	 Centre, Oslo University Hospital and Norwegian 	
	 University of Science and Technology. Olaf Owe and 	
	 Einar Broch Johansen, University of Oslo.

7.	 MSc Lars Erik Solberg
	 UWB medical radar for estimating 
	 blood pressure 

	 Mentors: Ilangko Balasingham and Erik Fosse, 
	 The Intervention Centre, Oslo University Hospital 	
	 and Norwegian University of Science and Technology. 	
	 Svein-Erik Hamran, Norwegian Defence Research 	
	 Establishment.

8.	 Nguyen Trung Hieu
	 Information theoretical bounds for wireless 		
	 sensor networks 

	 Mentors: Tor Ramstad. Norwegian University of 	
	 Science and Technology and Ilangko Balasingham, 	
	 The Intervention Centre, Oslo University Hospital and 	
	 Norwegian University of Science and Technology.

9.	 Babak Moussakhani
	 Signal processing for robust invivo-exvivo 
	 communication 

	 Mentors: Tor Ramstad. Norwegian University of 	
	 Science and Technology and Ilangko Balasingham, 	
	 The Intervention Centre, Oslo University Hospital and 	
	 Norwegian University of Science and Technology.

Post Doc projects:

1.	 Dr. Djamel Djenouri
	 Multi-objective QoS optimization in wireless 		
	 sensor networks 

	 Mentor: Ilangko Balasingham, The Intervention 	
	 Centre, Oslo University Hospital and Norwegian 	
	 University of Science and Technology.

2.	 Dr. Sang-Seon Byun
	 Development of Cognitive wireless 
	 sensor networks 

	 Mentor: Ilangko Balasingham, The Intervention 	
	 Centre, Oslo University Hospital and Norwegian 	
	 University of Science and Technology. 

3.	 Dr. Pål Anders Floor
	 Signal processing for robust wireless 
	 communications  
	 Mentors: Ilangko Balasingham, The Intervention 
	 Centre, Oslo University Hospital and Norwegian 	
	 University of Science and Technology. 
	 Tor Ramstad, Norwegian University of Science 
	 and Technology. 

4.	 Dr. Ali Khaleghi
	 Invivo and exvivo UWB applications

	 Mentor: Ilangko Balasingham, The Intervention 	
	 Centre, Oslo University Hospital and Norwegian 	
	 University of Science and Technology. 

5.	 Dr. Raul Chavez-Santiago
	 Cognitive UWB sensor networks

	 Mentor: Ilangko Balasingham, The Intervention 	
	 Centre, Oslo University Hospital and Norwegian 	
	 University of Science and Technology.

6.	 Dr. Jianguo Ding
	 Deployment and management of wireless 
	 sensor networks

	 Mentor: Ilangko Balasingham, The Intervention 	
	 Centre, Oslo University Hospital and Norwegian 	
	 University of Science and Technology.

7.	 Dr. Alex Cartagena Gordillo
	 On antennas and modulation 
	 for UWB sensor networks

	 Mentor: Ilangko Balasingham, The Intervention 	
	 Centre, Oslo University Hospital and Norwegian 	
	 University of Science and Technology.

w
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	 Medical sensors
	 Head of Department Professor, Erik Fosse MD, PhD

The Intervention Centre is coordinating a joint project 
called “Micro- Heart” for detection of motion changes 
of the heart surface. The goal is to develop a system 
for early detection of ischemia through continuous 
per- and post-operative monitoring using a 3-axis 
accelerometer for patients undergoing coronary 
revascularization (Patent number: NO 20016385). 
The “Micro- Heart” project is in close collaboration 
with Vestfold University College in Tønsberg. 
The Intervention Centre is responsible for the clinical 
research activity, and both an animal study and a human 
study are ongoing to verify the sensitivity and specificity 
of the detection method. Vestfold University is respon-
sible for miniaturizing a three-axis accelerometer for 
incorporation into a temporary pace-maker electrode. 
The project is partly financed by the Research Council 
of Norway (NRC) with 4 PhD scholarships at Vestfold 
University College.

Together with the Department of Clinical Engineering, 
Professor Sverre Grimnes this group was also involved 
in the development of a sensor for measuring the 
sweat production in different parts of the body by a bio 
impedance technique.

PhD programs:

1.	 Cand. Med. Steinar Halvorsen
	 Basic and clinical studies on cardiac ischemia 
	 by biosensors 

	 Mentors: Erik Fosse and Tor Inge Tønnessen, 
	 The Intervention Centre/Dept of Anaesthesiology, 	
	 Oslo University Hospital.

2.	 M.Sc. Christian Trondstad
	 Development of a sensor for sweat measurement 

	 Mentor: Sverre Grimnes, Dept of Clinical Engineering, 	
	 Oslo University Hospital.

	B iosensors
	 Professor Tor Inge Tønnessen MD, PhD

The Biosensor research group has three main branches 
of interest, namely the biologic basis for ischemia and 
the choice of parameters for detection thereof, the 
second is the development of a specific pCO2 sensor 
and the third is developing methods for early detection 
of rejection in transplant patients. The biologic basis 
has been studied through animal experiments.

PhD programs:

1.	 Cand. Med. Lars Wælgaard
	 New clinical methods for detection of ischemia 
	 Mentor: Tor Inge Tønnessen, The Intervention Centre,
	 Dept of Anaesthesiology, Oslo University Hospital.

2.	 Cand. Med. Søren Pischke
	 Biosensors for detecting cardiac ischemia 

	 Mentor: Tor Inge Tønnessen, The Intervention Centre, 	
	 Dept of Anaesthesiology, Oslo University Hospital. 	
	 Tom Eirik Mollnes, IMMI, Oslo University Hospital.

3.	 Cand. Med. Håkon Haugaa
	 Microdilaysis monitoring in transplanted patients 

	 Mentor: Tor Inge Tønnessen, The Intervention Centre, 	
	 Dept of Anaesthesiology, Oslo University Hospital. 	
	 Tom Eirik Mollnes, IMMI, Oslo University Hospital.
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	 Patient Communication
	 Head of Department Professor Erik Fosse MD, PhD

As part of a program to make the journal available to 
the patients, a software program for automatic 
translation of medical terms into common Norwegian 
is being developed. The Thesaurus project has received 
support from Innomed to develop the application.
One master thesis has so far been completed in this 
project.

	 Advanced MR neuro imaging  
	 Professor Atle Bjørnerud, PhD

The main research focus of the Advanced Neuroimaging 
Group (ANG) is related to functional MRI applied to 
different neuropathological conditions. There is currently 
a particular focus on MR based imaging for diagnosis, 
prognosis- and treatment response assessment in 
patients with primary brain tumors (gliomas). 
A multi-centre study for evaluation of diagnostic 
efficacy of MR based perfusion imaging for diagnosis 
of gliomas is incorporated in the Norwegian Research 
Council (NRC) -financed project: Evaluation of func-
tional Magnetic Resonance in the Diagnosis of Brain 
Tumors for Assessment of Clinical Efficacy (EMBRACE). 
As part of the EMRACE project a new prospective 
study is currently being launched, which will assess 
the clinical utility of advanced MR based imaging 
methods for evaluation of treatment response in high 
grade gliomas patients. 

The ANG is a multi-disciplinary effort and is collaborating 
closely with many other groups both internally within 
the OUH and externally with world-class research 
groups in Europe and the US. The group has also a close 
link to industry through collaboration/co-development 
with software companies (NordicNeuroLab, Bergen, 
Norway and CorTechs Labs, SanDiego, USA). The group 
has filed several patent applications related to novel 
image processing techniques which have been sub-
licensed to our industrial partners. The ANG group 
members are further involved in a large number of 
imaging studies ongoing in the Oslo-region. 

In particular, the group provides MR expertise in several 
morphometric MR studies where high resolution MRI 
is used to assess neuro-structural changes related to 
neurodegenerative disease, Alzheimer’s disease and 
normal aging.

w

	 Organisation
	 Head of Department Professor Erik Fosse MD, PhD

The Intervention Centre co-operated with the Institute 
for Informatics and The Institute for Health Management 
and Health Economics at the University of Oslo, as well 
with the Norwegian School of Management (BI) in a 
research project focusing  on the relationship between 
innovation, learning, technology and organizational 
change processes. 

PhD programs:

Cand. Polit. Bjørn Erik Mørk
Organizing for learning and innovation in Norwegian 
hospitals – How new technologies challenge existing 
organizational structures and cultures 

Mentors: Erik Fosse, The Intervention Centre, Oslo 
University Hospital, Johan Olaisen, Norwegian School 
of Management Oslo, Terje Hagen, Institute for Health 
Management and Health Economy, University of Oslo.
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PhD 2009:

Kyrre Eeg-Emblem
Combined structural, microvascular and functional 
mapping of brain tumors for improved diagnosis 
and treatment planning

Master-thesis 2009:

Ingvar Andersen
Preoperative determination of  macro-adenoma 
consistence- with focus on relaxometry

Tuva Hope
Sequence optimalization in MR-based diffusion 
tensor imaging

Other Master students:

Endre Grøvik
Anne-Lene Mathisen

PhD programs:

Cand. Med. Paulina Due-Tønnessen

Post Doc projects:

Kyrre Eeg Emblem
Inge Andre Rasmussen Jr.

Software engineer:

Raimo Aleksi Salo

	 Medical robotics ( Application and control )

	 Section Manager Ole Jakob Elle, PhD

Surgical robotics has been a research topic of The 
Intervention Centre since 1998. The Zeus Micro Joint 
telemanipulator has been used for animal studies 
performing coronary bypass-surgery and human trials 
for thoracoscopic IMA-takedown and sympatectomy. 
Through this work, spin-off research projects such 
as head-tracking as a control modality for a robotic 
scope-holder and haptic feedback to give the operator 
the feeling of touch when remotely controlling the robot 
has been initiated. Industrial and academic contact 
with Patric Finlay (Prosurgics Lmt., Medimation Lmt.) 
has been fruitful within the area of neurorobotic 
systems, and a cross-disciplinary research collaboration 
between engineers and neurosurgeons were established 
through this contact. The project was aimed at precise 
positioning of a tool within target points in the brain 
using image guidance and without the use of a stereo-
tactic frame, by use of the neurosurgical  PathFinder 
robot. This project is on hold due to software upgrade 
of the PathFinder robot as a result of our preliminary 
use of the system. 

In 2005 the PhD fellow Edvard Nærum was hired with 
the research topic of haptic and tactile feedback in 
remote surgery. Edvard Nærum was in 2008 at a 
research stay at Seattle University, USA hosted by 
Professor Blake Hannaford. Two papers were published 
in 2009 based on work performed with Balke Hannaford, 
and two more publications based on the collaboration 
with Hannaford are in preparation. Hannaford is an 
important academic contact within the robotic research 
field. Edvard Nærum is now working with his last study, 
and is planning to complete his PhD in spring 2010. 

The development of collision detection systems and 
visualization systems to help and guide the surgeon 
performing telemanipulated surgery was lead by 
the ARIS*ER PhD-student, Tangui Morvan. 
He made a demonstrator of this system in 2007, 
which was evaluated through a user study in 2008 
and published in 2009.

w
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Katholieke Universitat Leuven was partner in the Marie 
Curie project ARIS*ER, which was coordinated by 
The Intervention Centre. As a spin-off from ARIS*ER, 
the EU-Strep proposal SCath (Smart Catheterization) 
was granted in 2009 initiated by Katholieke Universitat 
Leuven. The Intervention Centre is partner in this project, 
where the aim is to develop a navigation platform and 
a robotic control system for safer and more precise 
positioning of catheter introduced devices.

Ole Jakob Elle holds a position at The Department of 
Informatics, University of Oslo as an Adjunct Associate 
Professor. In 2009 a four PhD-scolarship was decided 
to be dedicated to research work within robotic surgery 
at The Intervention Centre. The Candidate will start his 
work in spring 2010. 

 
PhD programs:

1.	 M.Sc. Edvard Nærum	
	 Haptic and tactile feedback 
	 in remote surgery 	
	 Mentor: Ole Jakob Elle 
	 and Erik Fosse, 
	 The Intervention Centre, 
	 Oslo University Hospital.

w
	Card iac imaging    
	 Professor Thor Edvardsen MD, PhD

The Intervention Centre has great facilities and support 
for research in different cardiac imaging modalities. 
The 3T MRI scanner at The Intervention Centre has 
augmented research efforts in cardiac imaging of 
structure and function of the heart. Several PhD students 
have ongoing projects that include cardiac MR. One 
project is exploring myocardial function in patients 
with NSTEMI (non ST-elevation myocardial infarct) after 
PCI treatment. Another project is studying patients 
with stable angina pectoris. 

The development of epicardial accelerometers and 
ultrasound probes for continuous monitoring of myo-
cardial ischemia has resulted in 3 papers in scientific 
journals during 2009 and several presentations at 
international conferences. The development of these 
devices has been in close collaboration with Dept of 
Cardiology. The idea behind the project is to improve 
per and post operative monitoring of myocardial 
function. 

One PhD project will describe myocardial function 
in sepsis. Myocardial function will be assessed by 
advanced monitoring including myocardial sensors 
and echocardiography. This project includes large 
animal models and studies in patients. 

There is widespread clinical use of therapeutic hypo-
thermia in comatose survivors of an out-of-hospital 
cardiac arrest. Hypothermia is demonstrated to 
improve outcome in these patients, but there is sparse 
knowledge of cardiac function during hypothermia. 
This PhD project will elucidate myocardial function in 
hypothermia. 

w
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PhD programs:

1.	 Cand. Med. Andreas Espinoza	
	 Miniaturized epicardial ultrasound probes 
	 for perioperative myocardial monitoring 	
	 Mentors: Thor Edvardsen, Dept of Cardiology, 
	 Oslo University Hospital. Erik Fosse, Intervention 	
	 Centre, Oslo University Hospital. Halfdan Ihlen, 
	 Dept of Cardiology, Oslo University Hospital.

2.	 Cand. Med. Marit Kristine Smedsrud	
	 Myocardial viability in patients with stable 		
	 angina pectoris 	
	 Mentor: Thor Edvardsen, Dept of Cardiology, 
	 Oslo University Hospital.

3.	 Cand. Med. Christian Eek	
	 Diagnostic and therapeutic stratification 
	 of patients with acute coronary syndrome 
	 (Echo-str-acs) 	
	 Mentors: Helge Skulstad and Thor Edvardsen, 
	 Dept of Cardiology, Oslo University Hospital.

4.	 Cand. Med. Siv Hestenes	
	 Cardiomyopathy in sepsis 	
	 Mentors: Thor Edvardsen, Dept of Cardiology, 
	 Oslo University Hospital. Erik Fosse, Intervention 	
	 Centre, Oslo University Hospital. Erik W. Nilsen, 	
	 IMMI, Oslo University Hospital.

5.	 Cand. Med. Stefan Hyler	
	 Myocardial function in graded ischemia 
	 assessed by myocardial sensors 	
	 Mentors: Erik Fosse, The Intervention Centre, 
	 Oslo University Hospital, Helge Skulstad, 
	 Dept of Cardiology, Oslo University Hospital.

6.	 Cand. Med. Viesturs Kerans	
	 Myocardial function in therapeutic hypothermia	
	 Mentors: Jan F. Bugge, Dept of Anesthesiology, 
	 Oslo University Hospital. Helge Skulstad 
	 and Thor Edvardsen, Dept of Cardiology, 
	 Oslo University Hospital.

	 Neuro cognitive imaging    
	 Associate Professor Tor Endestad

The fMRI group at the Center for Study of Human 
Cognition at UiO work with basic resarch related to 
cognitive functions. In 2009 a lot of the necessary 
piloting of projects and technical set up related to 
fMRI activites has been finalised.  
 
The group is engaged in the study of memory and 
cognitive control. In one of the programs studies of 
early visual memory are combined with attention to 
better understand the building block of the human 
memory system. In addition memory errors (false 
memories) and the relationship between executive 
functions and impulse control are studied. Both 
patients with focal brain injuries and psychological 
disturbances are included in the research. In another 
line of projects studies of brain damaged patient 
address frontal lobe damage, hormone influence on 
cognitive functions.
 
Several projects with cooperation between the Centre 
and RH (FRONT, SOBER3, Cerebellum) were started in 
2008 and continued in 2009. For all these projects 
data collection has been or are close to be finalized.  
 
In addition to basic research, the group participate in 
the development of functional MRI as part of pre-
surgical planning and improvement of neuropsycho-
logical diagnostics. In 2009 focus has been on memory 
encoding to provide data on temporal lobe function in 
Epilepsy patients.

w
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w

Ongoing projects that continue in 2010: 

PhD programs:

1.	 M.Sc. Markus Sneve 
	 Can the brain make sense of nothing, 
	 fill in of the Blind spot

	 Principal Res: Tor Endestad, Svein Magnussen.
 
2.	 M.Sc. Markus Handal Sneve
	 Plasticity in the human visual system

	 Principal Res: Tor Endestad, Svein Magnussen.
 
3.	 M.Sc. Marianne Løvås, Ingrid Funderud
	 FRONT Frontal Lobe Injury and Cognition

	 Prinsipal Res: Tor Endestad, Anne Kristin Solbakk, 	
	 Magnus Lindgren.
 
4.	 M.Sc. Torgeir Moberget
	 Cerebellar damage and cognitive control

	 Principal Res: Tor Endestad, Stein Anderson.

 
Post Doc projects:

 
1.	 Post Doc Johanna Lind	
	 Memory, genetics & brain imaging
	  
2.	 Post Doc Thomas Espeseth, PhD Markus Sneve	
	 Parametric BOLD activation in multiple object 	
	 tracking: Prediction of individual differences 
	 in attentional performance

 

Master students: 

 
1.	 Master student Erik Normann Andersen	
	 Unconscious processing of emotions	
	 Principal Res: Tor Endestad, Bruno Laing.
 
2.	 Master student Haakon Engen
	 Cognitive control, mood, brain function and 		
	 genetics in major depressive disorder and 		
	 healthy people

	 Principal Res: Tor Endestad, Nils Inge Landrø.
 
3.	 Master student Nils Breivik
	 SOBER Sex on brain European initiative

	 Principal Res: Tor Endestad, Ira Haraldsen.

4.	 Master students Dag Alnes and Merethe Hauge
	 Hippocampus and temporal lobe activation

	 Principal Res: Tor Endestad.
 
5.	 Master student Trine Elverum
	 Memory for trauma

	 Principal Res: Tor Endestad.
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	 MATMED    
	 Professor Eigil Samset, PhD

The project “Mathematical and computational methods 
for co-registering multi-modal medical images” 
(MATMED) is funded under the eScience program 
at the Norwegian Research Council for the period 
2007–2011. It is a joint project between The Intervention 
Centre, Centre for Mathematics and Applications 
(CMA) at UiO and Center for Integrated Petrolium 
Research at the University of Bergen, and funds three 
PhD positions. 

PhD programs: 

1.	 M.Sc. Petter Risholm
	 Intra-operative deformable registration 

	 Mentor: Prof. Eigil Samset, The Intervention Centre, 
	 Oslo University Hospital.

2.	 M.Sc. Eivind Lyche Melvær
	 Reconstruction of 3D images from free-hand 
	 2D ultrasound 

	 Mentors: Prof. Knut Mørken, CMA/UiO and 
	 Prof. Eigil Samset, The Intervention Centre, 
	 Oslo University Hospital.

3.	 M.Sc. Egil Bae
	 Image Segmentation and Reconstruction 
	 using level sets and graph cuts 

	 Mentors: Prof. XueCheng Tai, CIPR/UiB and 
	 Prof. Eigil Samset, The Intervention Centre, 
	 Oslo University Hospital.

	Ima ge Processing, 
	V isualization and Navigation
	 Professor Eigil Samset, PhD

Most minimally invasive procedures restrict the access 
and direct vision to the regions which require surgery. 
Such procedures require intra-operative image modali-
ties such as ultrasound or endoscopic images to be able 
to monitor the surgery. In many cases this information 
is not sufficient to perform the procedure accurately and 
safely. Merging information acquired pre-operatively, 
mainly from for instance MRI, CT or PET, with intra-
operative data can increase the basis for decisions 
and thereby improve the safety and accuracy of the 
procedure. 

The image processing, visualization and navigation 
group develops cutting edge technological solutions 
which support minimally invasive procedures. As the 
title of the group indicates, the research focus is 
divided into three areas. Image processing methods 
are key elements in any software system which 
supports minimally invasive procedures. 

In particular, we are focused on developing real-time 
image-segmentation and -registration methods where 
segmentation methods finds important anatomical 
structures such as tumors and vessel structures in 
images, while registration methods enables fusion 
of images. Visualization and navigation is required to 
present the medical images to the surgeon intra-
operatively. We are developing visualization systems 
which use advanced techniques such as augmented 
reality and volume rendering for this purpose. 

PhD programs: 

1.	 M.Sc. Tangui Morvan (ARIS*ER Early stage researcher) 
	 Development of general purpose algorithms 
	 for collision detection using GPU 
	 (Graphics Processing Unit)

	 Mentors: Eigil Samset, The Intervention Centre, 	
	 Oslo University Hospital and Martin Reimers, 		
	 Department of Informatics, University of Oslo.

2.	 M.Sc. Sergiy Milko (ARIS*ER Early 
	 stage researcher) 
	 Automatic registration of 
	 Ultrasound and CT/MRI images 
	 Mentors: Prof. Eigil Samset, 
	 The Intervention Centre, 
	 Oslo University Hospital 
	 and Timor Kadir, Siemens Magnet Technologies.
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	 Endobronchial procedures    
	 Arve Sundset, MD

This program has become a national program for the 
interventional bronchoscopy and treatment of airway 
lesions, including patients with lung cancer obstructing 
airways, patients with benign airway stenosis, and 
patients with airway complications following lung 
transplantation. This program also includes of EBUS-
TBNA (endobronchial ultrasound-guided trans 
bronchial needle aspiration), a novel method of media-
stinal staging in lung cancer, and diagnostic fine needle 
aspiration of mediastinal disease. 

PhD programs: 

1.	 Cand Med Kirill Neyman 
	 Survival and quality of life following 
	 interventional bronchoscopy in patients 
	 with inoperable lung cancer 

2.	 Cand Med Arve Sundset
	 Airway perfusion in lung transplant recipients, 
	 and treatment of ischemic airway complications 	
	 following lung transplantation 

	 Minimal invasive vascular surgery    
	 Kirsten Krohg-Sørensen MD, PhD 

The development of minimally invasive vascular surgery 
has been executed by a multi-disciplinary group in the 
combined angio/surgery suite at the Centre. The program 
has been focused on endovascular treatment of thoracic 
and abdominal aneurysms using endovascular stenting.

The team led by Kirsten Krohg-Sørensen, has performed 
repair of thoracic and aortic stent grafts successfully. 
One PhD program related to this project is planned. 
Contacts are being established to expand this program 
to more complex aortic pathology, including aortic 
arch pathology.

	 Paediatric cardiac intervention    
	 Erik Thaulow MD, PhD

Oslo University Hospital has been a prime mover in the 
Norwegian initiatives to decrease the invasiveness of 
repair of cardiac defects in children. It is well known 
that cardiac surgery in the young can contribute to 
psychological and developmental difficulties which are 
concern for families of such children. The uses of non-
operative methods are desirable to replace surgery, 
especially those procedures that require heart lung 
machine and circulatory arrest. Using the combined 
operating suites and the multi-specialty approach of 
The Intervention Centre, repair of atrial septal defects 
has now become a non operative procedure for most 
Norwegian children. Similarly, some patients with VSD 
can also be treated in a similar fashion. The Intervention 
Centre is now embarking, as one of the first centers 
in the world on the non operative replacement of the 
pulmonic valve in a certain group of children. A compre-
hensive program of evaluation of short and long term 
outcomes in these patients as well as cost considerations 
for individuals and society are under planning. One PhD 
program is focusing on the patient experiences.

The cooperation between The Intervention Centre and 
the Pediatric Clinic is the basis for further progress in 
interventional therapy. This relates both to practical 
arrangements, technical skills in The Intervention Centre 
staff and also broader support in developing these 
strategies.
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	Ima ge guided neurosurgery    
	 Section manager Torstein Meling, MD, PhD

In 2007/2008, the operation room magnet was up-
graded from an open magnet to a closed bore 3T MR 
for MR-guided neurosurgery. The Department of 
Neurosurgery performs the majority of its direct trans 
nasal, trans sphenoidal pure endoscopic pituitary 
surgeries in this 3T OR room. Furthermore, the activity 
has been extended to include brain tumor surgery. 
Since 2006, we have performed vascular neurosurgical 
procedures guided by angiography in our combined 
angiography-operation suite. The angio-suite was 
refurbished and fitted with state-of-the-art intra-
operative angiography equipment from Siemens in 
2007/2008, allowing rotational angiography with 3D 
representation intraoperatively. This will facilitate our 
work on vascular neurosurgery guided by angiography. 

Main projects in cooperation with the advanced 
imaging group are:

•	 A study on predictive value of 3T MRI characteristics 	
	 in determining pituitary tumor consistency and 		
	 hence suitability for transspehnoidal resection of 	
	 macro adenomas 

•	 Establishing intraoperative tractography/DTI 
	 in the 3T MR 
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Scientific statistics 
The Intervention Centre 2009
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Scientific statistics 
The Intervention Centre 2009
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Budget and expenditures
The Intervention Centre 2009

Internal hospital funds administrated by The Intervention Centre in 2009 

		Bud  get	 Expenditure

Payroll expences	 13.394.000	
Other operating expences	   6.274.000	   

Sum internal finance	 19.668.000	 20.031.000

External funds administered by The Intervention Centre in 2009

Source	In come	 Expenditure
	
Research Council of Norway	 12.937.000	    
Regional Health Authority	 1.993.287	    
European Commission	 1.090.664
University of Oslo	 398.000	    
National Heart and Lung Association	 560.000	
Ministry of Foreign Affairs	 2.000.000
Norwegian Cancer Society	 565.000
Others	 400.000	
Research-, and pending expenditures		  19.686.630
Overhead		  257.321

Balance	 19.943.951	  19.943.951	

DRG income generated at The Intervention Centre in 2009 
(80% compensation = 28.102 NOK/DRG point)

2009	 N	Corr . weight	 80% DRG value	I NCOME

Heart,  Lung and Vascular Clinic	 239	 603,4	 28102	 19766946,8
Surgical Department	 112	 395,3	 28102	 11108720,6	
ENT, Plastic & Gynaecology Surgery	 16	 52,3	 28102	 1469734,6
Women & Children Clinic	 1	 1,1	 28102	 30912,2	
Orthopaedic Department	 1	 0,4	 28102	 11240,8
Other	 10	 130,6	 28102	 859921,4		
		
All	 379	 1183,1	 28102	 33247476,4
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Patents 
The Intervention Centre 1998 – 2009

Active Patents (Granted)

Patent nr.	 Title	In ventors

EP 1063923 	 Method and device for suturless anastomosis	 Sumit Roy, Erik Fosse	

WO 0169130	 Light system for use especially by operating theatre	 Erik Fosse, Frode Lærum, Ole Jakob Elle		

WO 0004386	 Device for PCO2 detection	 Tor Inge Tønnessen, Peyman Mirtaheri
			 
WO 9211823	 Filtering device for preventing embolism	 Frode Lærum
		  and/or distension of blood vessel walls	

NO 20016385	 System for monitoring changes in movements	 Erik Fosse, Martin G. Gulbrandsen, 
		  of an organ, preferably a heart muscle	 Ole Jakob Elle
 				  
NO 20023605	 Method and device for connecting two tubular organs 	 Erik Fosse, Ole Jakob Elle, Sumit Roy

US PCT/EP2008/058437	 Method and kit for sweat activity measurement	 Ørjan Grøttem Martinsen, Sverre Grimnes

Pending Patents

       Patent	 Title	I NVENTORS

US PCT patent application: 2007	 Method and apparatus for visualization of a flexible body	 Eigil Samset
		
US Patent: 20030114876	 Device for use by brain operations	 Eigil Samset, Henry Hirschberg, 
			   Åge Kristiansen
		
IPCS 8 class: AA61 1B603FI; 	 Tumor grading from blood volume maps	 Kyrre Emblem, Atle Bjørnerud
USPC class: 600425		

EP1632201 Implant. 5/10 2004	 Implant	 Bjørn Edwin, Erik Fosse

PCT/IB2007/050646 (also filed 	 Implant and method for its manufacture	 Bjørn Edwin, Erik Fosse
as EP1825839  “Implant” and 
WO2007/099500). 28/2 2006

PCT/EP2008/060837 (also filed 	 Percutaneous abdominal implant	 Bjørn Edwin, Erik Fosse
as EP2027835 “Implant” and 
WO2009/024568 “Percutaneous
abdominal implant”). 21/8 2007

US 61/173494. Priority 28/4 2009	 Percutaneous port for a continent ostomy	 Bjørn Edwin

WO2009027522A1	 Automated monitoring of myocardial function 	 Ole Jakob Elle, Erik Fosse, Halfdan
		  by ultrasonic transducers positioned on the heart	 Ihlen, Andreas Espinoza, Lars Hoff	
					   
WO03061473A1	 Use of sensor and system 	 Ole Jacob Elle, Erik Fosse, 
		  for monitoring heart movements	 Martin G. Gulbrandsen

US20080281214A1	 Method for estimating 	 Ole Jakob Elle, Erik Fosse,
		  cardiac pumping capacity	 Steinar Halvorsen

PCT/EP2009/055570. 8/5 2008	V essel segmentation in DCE MR imaging	 Atle Bjørnerud, Kyrre Emblem

Priority date: 3 April 2009	 Computer aided diagnosis tools	 Atle Bjørnerud, Kyrre Emblem 
EPO filing number: 09157255.2	 for longitudinal tumor monitoring  
		
Priority date: 27 May 2009	 Method of identifying activated brain regions	 Glenn Lawyer, Atle Bjørnerud
EPO filing number: 2009 2068	 for a single subject
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Academic partners 2009 

National 
academic partners

Centre of Mathematics for Applica-
tions, Faculty of Mathematics and 
Natural Sciences, University of Oslo
Prof. Knut Mørken
Mathematical methods supporting 
minimally invasive therapy in medicine.

Centre for Micro technology, 
Vestfold University College, Horten
Assoc. Prof. Henrik Jacobsen
Micro-heart.

Department of Computer and Infor-
mation Science, Norwegian University 
of Science and Technology (NTNU), 
Trondheim
Bård Kjos, Prof. Richard Blake, 
Prof. Hery Ramampiaro 
Image processing, data graphics, medical 
journal indexing and search engines. 
MSc student supervision.

Department of Electronics and 
Telecommunications, Norwegian 
University of Science and Technology 
(NTNU), Trondheim
Prof. Ilangko Balasingham, 
Prof. Tor Ramstad, Prof. Andrew Perkis, 
Prof. Geir Øien 
Signal processing algorithms, wireless 
sensor network, multimedia patient 
record systems. Supervision of several 
MSc and PhD students.

Department of Engineering Cyber-
netics, Norwegian University of 
Science and Technology (NTNU), 
Trondheim
Associate professor Øyvind Stavdal
Robotic technique and ultrasound.

Department of Informatics, Faculty 
of Mathematics and Natural Sciences, 
University of Oslo
Prof. Knut Mørken, Prof. Jim Tørresen
CONNECT project.

Department of Informatics, 
Faculty of Mathematics and Natural 
Sciences, University of Oslo
Prof. Morten Dæhlen
MELODY project.

Department of Physics, 
Faculty of Mathematics and Natural 
Sciences, University of Oslo
Prof Atle Bjørnerud
Neuro imaging.

Department of Physics, 
Faculty of Mathematics and Natural 
Sciences, University of Oslo 
Prof. Sverre Grimnes, 
Prof. Ørjan G. Martinsen
Bioelectrical properties of human tissue. 
Development of a skin moisture sensor. 
Two PhD programs.

Department of Psychology, 
Faculty of Social Sciences, 
University of Oslo 
Assoc. prof. Tor Endestad, 
Prof Svein Magnussen
Cognitive function and fMRI.
Prof Anders Fjell
MR morphometry and diffusion 
tensor imaging.

Institute of Psychiatry, UiO
Prof. Ole Andreassen
Neuroplastisity in patients with 
bipolar disorders.

St. Olavs Hospital, Norwegian 
University of Science and 
Technology (NTNU), Trondheim
Assoc prof. Asta Håberg
New statistical methods for improved 
characterization of gliomas.

St. Olavs Hospital, Norwegian 
University of Science and 
Technology (NTNU), Trondheim 
Prof. Hans Olav Myhre, 
Prof. Ronald Mårvik
“Fremtidens operasjonsrom.”

The School of Pharmacy, 
Faculty of Mathematics and Natural 
Sciences. University of Oslo
Prof. Jan Karlsen
Development of a radioactive gel for 
treatment of bowel tumours.

University Hospital Stavanger
Kathinka Kurz
Characterization of breast tumors 
using MR mammography.
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University of California 
San Diego, USA 
Contact person: Prof Anders Dale
Novel methods for quantification of 
tumor growth.

University of California Santa 
Barbara, USA 
Contact person: Prof. Ken Rose, 
MELODY project.

University of Dundee, UK
Contact person: Professor Andreas 
Melzer, Professor Sir Alfred Cushieri 
IIIOS.

University of Heidelberg, Germany
Contact person: Frank Zoellner
Novel statistical methods for predictive 
modeling of tumor grade.

University of Homburg SAAR, Germany
Contact person: Professor Arno Bucker
IIIOS.

University of Lübeck, Germany
Contact person: Professor 
Hartmut Gehring
IIIOS.

Universitad Politecnica 
de Madrid, Spain
Contact person: Prof. Enrique J. Gomez
SCath

Uppsala University, Sweden 
Contact person: Prof. Anders Rydberg, 
MELODY project.

Uppsala University, Sweden 
Contact person: Prof Håkan Ahlström
MR based Quantitative perfusion 
analysis.

Zürcher Hocschule für Angewandte 
Wissenschaften, Switzerland
Contact person: 
Professor Hans Wernher van de Venn
SCath.

INTERNational 
academic partners

Department of Anaesthesiology, 
Massachusetts Medical Center, 
Boston, USA
Contact person: Prof. Babs Soller
Collaboration in the SAMPOS project 
on optical pH-sensor.

Department of Radiology, 
Brigham and Women’s Hospital, 
Harward University, Boston, USA
Contact person: Prof. Ferenc Jolesz
Non-rigid image registration.
Perfusion mapping of tumours.

EURECOM, Sophia-Antipolis, France 
Contact person: Prof. Raymond Knopp 
MELODY project. 

Fakultini Nemocine u sv. 
Anny Brne, Czech Republic
Contact person: Dr. Thomas Kara
IIIOS.

Graz University of Technology, 
Institute of Biomechanics, Center 
of Biomedical Engineering, Graz, 
Austria
Contact person: Prof. Gerard Holzapfel, 
Dr. David M. Pierce
SCath.

Gøteborgs Universitet, Instutition 
för kliniske vetenskaper, Sweden
Contact person: 
Prof. Peter Thomsen, MD PhD 
Oostomy device.

Imperial College London, UK
Contact person: 
Professor Guang-Zhong Yang
SCath. 

Linköping University, Sweden 
Contact person: Prof. Erik G Larsson, 
MELODY project.

National Institute of ICT, 
Yokosuka, Japan
Contact person: Prof. Huan-Bang Li, 
MELODY project.

Royal Institute of Technology, 
Stockholm, Sweden 
Contact person: Prof. Mikael Skoglund 
MELODY project

Sahlgrenska University Hospital, 
The ColoRectal Unit, Gothenburg, 
Sweden
Contact person: Prof. Leif Hultén MD PhD 
Oostomy device. 

School of Computer and Communi-
cation Sciences, Ecole Polytechnique 
Fédérale de Lausanne (EPFL), 
Switzerland & Department of 
Electrical Engineering, University 
of California, Berkeley, USA
Contact person: Prof. Martin Vetterli
Collaboration in the SAMPOS and 
WISENET projects on signal processing 
in sensor nodes.

School of Electrical Engineering, 
Royal Institute of Technology 
(KTH), Stockholm, Sweden
Contact person: Prof. Erik Larsson
Collaboration in the SAMPOS project 
on wireless sensor networks.

Technical University of Delft, 
The Netherlands
Contact person: Prof. Jenny Dankelman
IIIOS. 

The Katholieke Universiteit Leuven, 
Belgium 
Contact person: Professor Jos Vander 
Sloten, Mauro Sette
SCath project.

University of British Columbia, 
Vancouver, Canada
Contact person: Prof. Victor Leung
MELODY project. 
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Commercial partners

ABB Corporate Research, 
Oslo, Norway
Contact person: Dagfin Brodtkorb
Collaboration in the SAMPOS and 
WISENET projects on robust wireless 
communications.

Acreo AB, Göteborg, Sweden
Contact person: Dr. Michael Salter
Collaboration in the BWSN project.

ADIGO, Oppegård, Norway
Contact person: Øyvind Overskeid
Collaboration on devices for 
laparoscopic surgery.
 

Alertis Medical AS, Oslo, Norway
Contact person: CEO Martin Krekling
Development of a pCO2 sensor. 
Five PhD programs.

Angiocam GmbH, Duisburg, Germany
Contact person: Ingo Krisch
SCath.

Cancer Cure as, Oslo, Norway
Gunnar Myhr, CEO
Collaboration for development of 
a system for targeted drug delivery 
under MR guidance. Other partners: 
Institute for Cancer research. 

CorTechs Labs, San Diego, USA
Novel methods for quantification 
of tumor growth.

Endosense SA, Geneva, Switzerland
Contact person: Giovanni Leo
SCath.

Ericsson AB, Göteborg, Sweden
Contact person: Dr. Arne Alping 
& Dr. Thomas Lewin
Collaboration in the BWSN project.

Exit Business Support Centre, 
Banja Luka, Bosnia
Contact persons: Zoran Gajic
Improving governance and interethnic 
cooperation in BIH through eHealth.

GE Healthcare, Stockholm, Sweden
Contact person: Dr. Bengt Nielsen
IIIOS.

GE Vingmed-Sound, Horten, Norway
Contact person: Gunnar Hansen
Development of ultra sound equipment 
for cardiology.

Healthy Pointers, Oslo, Norway
Contact person: Stian Aldrin
Pointing device for laparoscopic surgery.

Hospitality AS, Oslo, Norway
Contact person: 
Mr. Flemming Bo Hegerstrøm 
MELODY project.

IBM Healthcare, Kolbotn, Norway 
Contact person: 
Mr. Jan Fredrik Sagdahl & Frode Tveit 
MELODY project.

Imego AB, Göteborg, Sweden
Contact person: Dr. Peter Bjökholm
Collaboration in the BWSN project.

Kongsberg SIM, Kongsberg, Norway 
Contact person: Øyvind Rideng
Systems in Motion provides the project 
with a 3Dgraphics library. 
Their responsibility in the project is 
parallelized 3D rendering.

Lifecare AS, Bergen, Norway
Contact person: Dr. Erik Johannessen 
MELODY project.

Memscap AS, Horten, Norway
Contact person: Andre Larsen
Collaboration in the BWSN and 
WIREMED projects on MEMS based 
pressure sensors.

Millicore AB, Norrköping, Sweden
Contact person: Mikael Löfgren
Collaboration in the BWSN project.

MR:Comp, Gelsenkirchen, Germany
Contact person: Gregor Schaefers 
IIIOS.

Multihopp Communications, 
Oslo, Norway
Contact person: Niels Aakvaag
Collaboration in the WISENET project 
on robust wireless communications.

NordicNeuroLab AS, 
Bergen, Norway
Development of comprehensive 
software package for advanced 
functional image analysis

Norwegian Computing Center, 
Oslo, Norway
Contact person: Dr. Wolfgang Leister
Collaboration in the SAMPOS project 
on security and authentication 
platform in wireless sensor systems.

Norwegian Defense Research 
Establishment (FFI)
Prof. Torleiv Maseng 
& Prof. Svein Erik Hamran
MELODY project.

Novelda AS, Oslo, Norway
Contact person: Eirik Næss-Ulseth
Collaboration in the BWSN, 
WIREMED, and Medical Radar 
projects on ultra wide band 
impulse radio platform for medical 
communications and remote sensor.

Novosense AB, Lund, Sweden
Contact person: Karl-Johan Ohman
Collaboration in the BWSN project.

OstomyCure, Oslo, Norway
Contact person: Martin Johansson
Development of medical implants.

Phillips Medical Systems, 
Oslo, Norway
Contact person: Jørn Kværnes
Development of systems for MR-
guided interventions and surgery.

Prosurgics Ltd, 
High Wycombe, United Kingdom
Contact person: Patrick Finley
Neurosurgical robot PathFinder.
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Sectra AB, Linköping, Sweden
Integration of in-house developed 
software into hospital PACS.

Siemens Medical Imaging, 
Erlangen, Germany
Contact person: Lutz Bluhm
Integration of the Zeego 
angiographic system in the OR.

SimSurgery AS, Oslo, Norway
Contact person: M.D. Vidar Sørhus
Surgical simulator.

SINTEF Health, 
Trondheim, Norway
Contact person: 
Prof. Torill Nagelhus Hærnes 
IIIOS. 

SINTEF ICT, Oslo, Norway
Contact person: Dag Ausen
Collaboration in the WIREMED 
project on MEMS technology for 
implantable pressure sensors.

SINTEF ICT, Trondheim, Norway
Contact person: Knut Grythe
Collaboration in the SAMPOS 
project on QoS metric in wireless 
sensor network.

SORIN Group, France
Contact person: Dr. Renzo Dal Molin
MELODY project.

VTT Information Technology, 
Helsinki, Finland
Contact person: Marku Jennu
Collaboration in the BWSN project.
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Publications
Scientific publications1

2009

Level 2

1.	 Emblem KE, Nedregaard B, Hald JK, Nome T, 
	 Due-Tonnessen P, Bjornerud A. 
	 Automatic Glioma Characterization from 
	 Dynamic Susceptibility Contrast Imaging: 
	 Brain Tumor Segmentation Using 
	 Knowledge-Based Fuzzy Clustering. 
	 Journal of Magnetic Resonance Imaging 2009 
	 Jul; 30(1): 1-10.

2.	 Gilbert M, Fosse E. 
	 Inside Gaza’s Al-Shifa hospital. 
	 Lancet 2009 Jan 17;373(9659):200-2.

3. 	 Hamidi V, Andersen MH, Oyen O, Mathisen L, 
	 Fosse E, Kristiansen IS. 
	 Cost Effectiveness of Open Versus Laparoscopic 		
	 Living-Donor Nephrectomy. 
	 Transplantation 2009 Mar 27; 87(6): 831-8.

4.	 Kullberg J, Johansson L, Ahlstrom H, Courivaud F, 
	 Koken P, Eggers H, Bornert P. 
	 Automated Assessment of Whole-Body Adipose 		
	 Tissue Depots From Continuously Moving Bed MRI: 
	 A Feasibility Study. 
	 Journal of Magnetic Resonance Imaging 2009 		
	 Jul; 30(1): 185-93.

5.	 Kvarstein G, Mawe L, Indahl A, Hol PK, Tennoe B, 
	 Digernes R, Stubhaug A, Tonnessen TI, Beivik H. 
	 A randomized double-blind controlled trial 
	 of intra-annular radiofrequency thermal disc 		
	 therapy – A 12-month follow-up. 
	 Pain 2009 Oct; 145(3): 279-86.

6.	 Mathisen L, Lingaas PS, Andersen MH, Hol PK, 
	 Fredriksen PM, Sundet K, Rokne B, Wahl AK, Fosse E. 		
	 Changes in cardiac and cognitive function and self-	
	 reported outcomes at one year after coronary 		
	 artery bypass grafting. 
	 J Thorac Cardiovasc Surg 2009 Dec 15.

7.	 Walhovd KB, Fjell AM, Amlien I, Grambaite R, 
	 Stenset V, Bjornerud A, Reinvang I, Gjerstad L, 
	 Cappelen T, Due-Tonnessen P, Fladby T. 
	 Multimodal imaging in mild cognitive impairment: 	

	 Metabolism, morphometry and diffusion of the 		
	 temporal-parietal memory network. 
	 Neuroimage 2009 Mar; 45(1): 215-23.

8.	 Westlye LT, Walhovd KB, Bjornerud A, 
	 Due-Tonnessen P, Fjell AM. 
	 Error-Related Negativity is Mediated by Fractional 	
	 Anisotropy in the Posterior Cingulate Gyrus-025EFA 	
	 Study Combining Diffusion Tensor Imaging and 		
	 Electrophysiology in Healthy Adults. 
	 Cerebral Cortex 2009 Feb; 19(2): 293-304.

Level 1

9.	 Bergsland J, Lingaas PS, Skulstad H, Hol PK, 
	 Halvorsen PS, Andersen R, Smastuen M, Lundblad R, 		
	 Svennevig J, Andersen K, Fosse E. 
	 Intracoronary Shunt Prevents Ischemia in Off-Pump 	
	 Coronary Artery Bypass Surgery. 
	 Annals of Thoracic Surgery 2009 Jan; 87(1): 54-60.

10.	 Brochhausen M, Slaughter L. 
	 Patient Empowerment by Ontology-Based 
	 Multi-lingual Systems.
	 432-9. (IEEE)

11.	 Chavez-Santiago R, Khaleghi A, Balasingham I, Ramstad TA. 
	 Architecture of an ultra wideband wireless body area 	
	 network for medical applications. Applied Sciences 	
	 in Biomedical and Communication Technologies, 2009. 	
	 ISABEL 2009. 2nd International Symposium on: 1-6. (IEEE)

12.	 Djenouri D, Balasingham I. 
	 LOCALMOR: Localized multi-objective routing for 	
	 wireless sensor networks.
	 Personal, Indoor and Mobile Radio Communications, 2009 	
	 IEEE 20th International Symposium on: 1188-92. (IEEE)

13.	 Djenouri D, Balasingham I. 
	 New QoS and geographical routing in wireless 		
	 biomedical sensor networks.
	 Broadband Communications, Networks, and Systems, 	
	 2009. BROADNETS 2009. Sixth International Conference 	
	 on: 1-8. (IEEE)

14.	 Emblem KE, Due-Tonnessen P, Hald JK, Bjornerud A. 		
	 Automatic Vessel Removal in Gliomas from Dynamic 	
	 Susceptibility Contrast Imaging. 
	 Magnetic Resonance in Medicine 2009 May; 61(5): 1210-7.

1	 Scientific channels are journals, series and publishers that fulfill specific criteria given by the Norwegian register for scientific journals, series and publishers 	
	 (NSD: www.dbh.nsd.uib.no/kanaler). There are two levels: Ordinary publication channels (level 1) and highly prestigious publication channels (level 2).
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15.	 Emblem KE, Bjornerud A. 
	 An Automatic Procedure for Normalization of 		
	 Cerebral Blood Volume Maps in Dynamic 
	 Susceptibility Contrast-Based Glioma Imaging. 
	 American Journal of Neuroradiology 2009 			
	 Nov; 30(10): 1929-32.

16.	 Halvorsen PS, Fleischer LA, Espinoza A, Elle OJ, Hoff L, 	
	 Skulstad H, Edvardsen T, Fosse E. 
	 Detection of myocardial ischaemia by epicardial 	
	 accelerometers in the pig. 
	 British Journal of Anaesthesia 2009 Jan; 102(1): 29-37.

17.	 Helleso R, Sorensen L, Slaughter L. 
	 Personal health notes: lessons learned. 
	 Stud Health Technol Inform 2009; 146: 735-6.

18.	 Jianguo D, Balasingham I, Bouvry P. 
	 Management challenges for emerging networks 
	 and services.
	 Ultra Modern Telecommunications & Workshops, 2009. 	
	 ICUMT ‘09. International Conference on: 1-8. (IEEE)

19.	 Jianguo D, Balasingham I, Bouvry P. 
	 Management of Overlay Networks: A Survey.
	 Mobile Ubiquitous Computing, Systems, Services and 	
	 Technologies, 2009. UBICOMM ‘09. Third International 	
	 Conference on: 249-55. (IEEE)

20.	 Kalvoy H, Frich L, Grimnes S, Martinsen OG, 
	 Hol PK, Stubhaug A. 
	 Impedance-based tissue discrimination 
	 for needle guidance. 
	 Physiological Measurement 2009 Feb; 30(2): 129-40.

21.	 Kazaryan AM, Marangos IP, Rosseland AR, Rosok BI, 		
	 Villanger O, Pinjo E, Pfeffer PF, Edwin B. 
	 Laparoscopic Adrenalectomy: Norwegian Single-	
	 Center Experience of 242 Procedures. 
	 Journal of Laparoendoscopic & Advanced Surgical 		
	 Techniques 2009 Apr; 19(2): 181-9.

22.	 Khaleghi A, Kamyab M. 
	 Reconfigurable Single Port Antenna With Circular 	
	 Polarization Diversity. 
	 Ieee Transactions on Antennas and Propagation 2009 	
	 Feb; 57(2): 555-9.

23.	 Khaleghi A, Balasingham I. 
	 Non-line-of-sight on-body ultra wideband (1-6 GHz) 	
	 channel characterisation using different antenna 	
	 polarisations. 
	 Iet Microwaves Antennas & Propagation 2009 
	 Oct; 3(7): 1019-27.

24.	 Khaleghi A, Balasingham I. 
	 On the Ultra Wideband Propagation Channel 
	 Characterizations of the Biomedical Implants.		
	 Vehicular Technology Conference, 2009. 
	 VTC Spring 2009. IEEE 69th: 1-4. (IEEE)

25.	 Khaleghi A, Balasingham I. 
	 On human body ultra wideband channel 
	 characterizations for different wave polarizations.	
	 Sarnoff Symposium, 2009. SARNOFF ‘09. IEEE: 
	 1-5. (IEEE)

26.	 Khaleghi A. 
	 Time-Domain Measurement of Antenna Efficiency 
	 in Reverberation Chamber. 
	 Ieee Transactions on Antennas and Propagation 2009 	
	 Mar; 57(3): 817-21.

27.	 Khaleghi A, Balasingham I. 
	 Improving In-Body Ultra Wideband Communication 	
	 Using Near-Field Coupling of the Implanted Antenna. 	
	 Microwave and Optical Technology Letters 2009 
	 Mar; 51(3): 585-9.

28.	 Lagopoulos J, Xu J, Rasmussen I, Vik A, Malhi GS, 
	 Eliassen CF, Arntsen IE, Saether JG, Hollup S, 
	 Holen A, Davanger S, Ellingsen O. 
	 Increased Theta and Alpha EEG Activity During 		
	 Nondirective Meditation. 
	 Journal of Alternative and Complementary Medicine 	
	 2009 Nov; 15(11): 1187-92.

29.	 Larsson HBW, Courivaud F, Rostrup E, Hansen AE. 		
	 Measurement of Brain Perfusion, Blood Volume, and 	
	 Blood-Brain Barrier Permeability, Using Dynamic 	
	 Contrast-Enhanced T-1-Weighted MRI at 3 Tesla. 	
	 Magnetic Resonance in Medicine 2009 Nov; 62(5): 1270-81.

30.	 Leister W, Fretland T, Balasingham I. 
	 Security and Authentication Architecture Using 		
	 MPEG-21 for Wireless Patient Monitoring Systems. 	
	 International Journal of Advances in Security 2009; 
	 2(1): 16-29.

31.	 Lowrie C, Desmulliez MPY, Hoff L, Elle OJ, Fosse E. 
	 MEMS three-axis accelerometer: Design, fabrication 	
	 and application of measuring heart wall motion.		
	 Design, Test, Integration & Packaging of MEMS/MOEMS, 	
	 2009. MEMS/MOEMS ‘09. Symposium on: 229-34. (IEEE)

32.	 Lowrie C, Desmulliez MPY, Hoff L, Elle OJ, Fosse E. 
	 Fabrication of a MEMS accelerometer to detect 
	 heart bypass surgery complications. 
	 Sensor Review 2009; 29(4): 319-25.
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33.	 Marangos IP, Kazaryan AM, Rosseland AR, Rosok BI, 		
	 Carlsen HS, Kromann-Andersen B, Brennhovd B, 
	 Hauss HJ, Giercksky KE, Mathisen O, Edwin B. 
	 Should we use laparoscopic adrenalectomy 
	 for metastases? 
	 Scandinavian multicenter study. J Surg Oncol 2009 
	 Jul 1; 100(1): 43-7.

34.	 Mathisen O, Dorenberg E, Edwin B, 
	 Gladhaug I, Hafsahl G, Rokke O. 
	 Portal vein embolization before surgery 
	 for liver tumours. 
	 Tidsskr. Nor. Laegeforen. 2009 Jan 1; 129(1): 29-32.

35.	 Milko S, Melvaer E, Samset E, Kadir T. 
	 Evaluation of bivariate correlation ratio 
	 similarity metric for rigid registration 
	 of US/MR images of the liver. 
	 International Journal of Computer Assisted 
	 Radiology and Surgery 2009 Mar 1; 4(2): 147-55.

36.	 Min C, Xuedong L, Leung V, Balasingham I. 
	 Multi-hop mesh cooperative structure based data 	
	 dissemination for wireless sensor networks.
	 Advanced Communication Technology, 2009. 
	 ICACT 2009. 11th International Conference on 
	 01: 102-6. (IEEE)

37.	 Morvan T, Martinsen M, Reimers M, Samset E, Elle OJ. 	
	 Collision detection and untangling for surgical 		
	 robotic manipulators. 
	 Int J Med Robot 2009 Sep; 5(3): 233-42.

38.	 Moussavinik H, Sang-Seon B, Balasingham I. 
	 On the steady state in multiuser multiband 
	 IR-UWB without NBI detection.
	 Wireless Communication Systems, 2009. ISWCS 2009. 	
	 6th International Symposium on: 522-5. (IEEE)

39.	 Moussavinik H, Sang-Seon B, Balasingham I. 
	 Towards robustness in multiband/multiuser 
	 IR-UWB: Overcoming unknown NBI via FEC 
	 and subband scheduling.
	 Advanced Communication Technology, 2009. 
	 ICACT 2009. 11th International Conference on 
	 03: 1947-9. (IEEE)

40.	 Naerum E, Hannaford B. 
	 Global transparency analysis of the Lawrence 		
	 teleoperator architecture.
	 Robotics and Automation, 2009. ICRA ‘09. 
	 IEEE International Conference on: 4344-9. (IEEE)

41.	 Nielsen EW, Hellerud BC, Thorgersen EB, Castellheim A, 	
	 Pharo A, Lindstad J, Tonnessen TI, Brandtzaeg P, Mollnest TE. 	
	 A New Dynamic Porcine Model of Meningococcal Shock. 	
	 Shock 2009 Sep; 32(3): 302-9.

42.	 Rasmussen I, Bjornerud A. 
	 Perfusion MRI: a brief overview. 
	 Acta Neuropsychiatrica 2009 Dec; 21(6): 310-1.

43.	 Remme EW, Hoff L, Halvorsen PS, Naerum E, 
	 Skulstad H, Fleischer LA, Elle OJ, Fosse E. 
	 Validation of cardiac accelerometer 
	 sensor measurements. 
	 Physiol Meas 2009 Dec; 30(12): 1429-44.

44.	 Risholm P, Samset E. 
	 Haptic guided 3-D deformable 
	 image registration. 
	 International Journal of Computer 
	 Assisted Radiology and Surgery 2009 
	 May 1; 4(3): 215-23.

45.	 Sang-Seon B, Moussavinik H, Balasingham I. 
	 Fair allocation of sensor measurements 
	 using Shapley value.
	 Local Computer Networks, 2009. LCN 2009. 
	 IEEE 34th Conference on: 459-66. (IEEE)

46.	 Sang-Seon B, Sunoh C, Suchang W, Balasingham I. 
	 Energy efficient Network Mobility under 
	 Scatternet/WLAN coexistence.
	 Personal, Indoor and Mobile Radio 
	 Communications, 2009 IEEE 20th 
	 International Symposium on: 742-6. (IEEE)

47.	 Solberg LE, Balasingham I, Hamran SE, Fosse E. 
	 A feasibility study on aortic pressure 
	 estimation using UWB radar. 
	 Ultra-Wideband, 2009. ICUWB 2009. IEEE 
	 International Conference on: 464-8. (IEEE)

48.	 Specht K, Hugdahl K, Ofte S, Nygard M, 
	 Bjornerud A, Plante E, Helland T. 
	 Brain activation on pre-reading tasks 
	 reveals at-risk status for dyslexia 
	 in 6-year-old children. 		
	 Scandinavian Journal of Psychology 2009 
	 Feb; 50(1): 79-91.

49.	 Stoa S, Balasingham I. 
	 A decentralized MAC layer protocol with 
	 periodic channel access evaluated with 
	 presence of interference.
	 Applied Sciences in Biomedical and Communication 	
	 Technologies, 2009. ISABEL 2009. 2nd International 	
	 Symposium on: 1-6. (IEEE)

50.	 Subramanian S, Djenouri D, Sindre G, Balasingham I. 		
	 CoP4V: Context-Based Protocol for Vehicle’s Safety 
	 in Highways Using Wireless Sensor Networks.		
	 Information Technology: New Generations, 2009. ITNG ‘09. 	
	 Sixth International Conference on: 613-8. (IEEE)
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51.	 Vallersnes OM, Lund C, Duns AK, Netland H, Rasmussen IA. 	
	 Epidemic of poisoning caused by scopolamine 		
	 disguised as Rohypnol (TM) tablets. 
	 Clinical Toxicology 2009 Nov; 47(9): 889-93.

52.	 Wibe T, Slaughter L. 
	 Patients reading their health records 
	 – what emotional factors are involved? 
	 Stud Health Technol Inform 2009; 146: 174-8.

53.	 Wikstrom J, Bjornerud A, McGill S, Johansson L. 
	 Venous Saturation Slab Causes Overestimation of 	
	 Stenosis Length in Two-Dimensional Time-of-Flight 	
	 Magnetic Resonance Angiography. 
	 Acta Radiologica 2009; 50(1): 55-60.

54.	 Xuedong L, Min C, Yang X, Balasingham I, Leung VCM. 
	 A novel cooperative communication protocol for 
	 QoS provisioning in wireless sensor networks.		
	 Testbeds and Research Infrastructures for the Develop-	
	 ment of Networks & Communities and Workshops, 
	 2009. TridentCom 2009. 5th International Conference 	
	 on: 1-6. (IEEE)

55.	 Xuedong L, Balasingham I, Leung VCM. 
	 Cooperative Communications with Relay Selection 	
	 for QoS Provisioning in Wireless Sensor Networks.	
	 Global Telecommunications Conference, 2009. 
	 GLOBECOM 2009. IEEE: 1-8. (IEEE)

PubMed-uncategorized

56.	 Karic A, Mujanovic E, Karic A, Jerkic Z, Bergsland J, Kabil E. 	
	 Results of coronary bypass grafting in treatment 
	 of left main stenosis. Med Arh 2009; 63(6): 328-31.

57.	 Milko S, Melvaer EL, Samset E, Kadir T. 
	 A novel method for registration of US/MR of 
	 the liver based on the analysis of US dynamics. 
	 Med Image Comput Comput Assist Interv 2009; 
	 12(Pt 1): 771-8.

58.	 Risholm P, Samsett E, Talos IF, Wells W. 
	 A non-rigid registration framework that 
	 accommodates resection and retraction. 
	 Inf Process Med Imaging 2009; 21: 447-58.

2008

Level 2

1.	 Waelgaard L, Thorgersen EB, Line PD, Foss A, 
	 Mollnes TE, Tønnessen TI. 
	 Microdialysis monitoring of liver grafts by 
	 metabolic parameters, cytokine production, 
	 and complement activation. 
	 Transplantation 86(8): 1096-103.

2.	 Emblem KE, Nedregaard B, Nome T, Due-Tonnessen P, 
	 Hald JK, Scheie D, Borota OC, Cvancarova M, Bjornerud A. 	
	 Glioma grading by using histogram analysis of blood 	
	 volume heterogeneity from MR-derived cerebral 	
	 blood volume maps. 
	 Radiology. 2008 Jun; 247(3): 808-17.

3.	 Halvorsen PS, Espinoza A, Fleischer LA, Elle OJ, Hoff L, 	
	 Lundblad R, Skulstad H, Edvardsen T, Ihlen H, Fosse E. 	
	 Feasibility of a three-axis epicardial accelerometer 
	 in detecting myocardial ischemia in cardiac 
	 surgical patients. 
	 J Thorac Cardiovasc Surg. 2008 Dec; 136(6): 1496-502.

Level 1

4.	 Cornella J, Elle OJ, Ali W, Samset E. 
	 Improving Cartesian position Accuraca 
	 of a telesurgical robot. 
	 ISIE 2008. IEEE Interntional Symposium on Industrial 	
	 Robotics 2008. 1261-1266. ISBN: 978-1-4244-1665-3. 

5.	 Nærum E, Cornella J, Elle OJ. 
	 Contact force estimation for backdrivable robotic 	
	 manipulators with coupled friction. 
	 IROS 2008. IEEE/RJS Interntional Conference on 		
	 Intelligent Robots and systemsx. 3021-3027. 
	 ISBN: 978-1-4244-2057-5.

6.	 Nærum E, Cornella J, Elle OJ. 
	 Wavelet networks for estimation of coupled friction 	
	 in robotic manioulators. 
	 ICRA 2008. IEEE International Conference on Robotics 	
	 and Automation. 862-867. ISSN: 1050-4929.

7.	 Folkesson, J, Samset E, Kwong RY, Westin CF. 
	 Unifying statistical classification and geodesic active 	
	 regions for segmentation of cardiac MRI. 
	 IEEE Trans Inf Technol Biomed 2008 12(3): 328-34.

8.	 Cornella J,Elle OJ, Ali W, Samset E. 
	 Intraoperative navigation of an optically tracked 	
	 surgical robot. 
	 Med Image Comput Comput Assist Interv Int conf Med 	
	 Image Comput Comput Assist Interv, 11 (Pt2), 587-94.
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9.	 Fjell AM, Walhovd KB, Amlien I, Bjørnerud A, Reinvang I, 	
	 Gjerstad L, Cappelen T, Willoch F, Due-Tønnessen P, 		
	 Grambaite R, Skinningsrud A, Stenset V, Fladby T. 
	 Morphometric changes in the episodic memory 		
	 network and tau pathologic features correlate 
	 with 	memory performance in patients with mild 	
	 cognitive impairment. 
	 AJNR Am J Neuroradiol. 2008 Jun; 29(6): 1183-9.

10.	 Emblem KE, Scheie D, Due-Tonnessen P, Nedregaard B, 	
	 Nome T, Hald JK, Beiske K, Meling TR, Bjornerud A. 		
	 Histogram analysis of MR imaging-derived cerebral 	
	 blood volume maps: combined glioma grading and 	
	 identification of low-grade oligodendroglial subtypes. 	
	 AJNR Am J Neuroradiol. 2008 Oct; 29(9): 1664-70. 
	 Epub 2008 Jun 26.

11.	 Morell A, Ahlstrom H, Schoenberg SO, Abildgaard A, 
	 Bock M, Bjørnerud A. 
	 Quantitative renal cortical perfusion in human 		
	 subjects with magnetic resonance imaging using 	
	 iron-oxide nanoparticles: influence of T1 shortening. 	
	 Acta Radiol. 2008 Oct; 49(8): 955-62.

12.	 Fjell AM, Westlye LT, Greve DN, Fischl B, Benner T, 
	 van der Kouwe AJ, Salat D, Bjørnerud A, 
	 Due-Tønnessen P, Walhovd KB. 
	 The relationship between diffusion tensor 
	 imaging and volumetry as measures of white 
	 matter properties. 		
	 Neuroimage. 2008 Oct 1;42(4): 1654-68. 
	 Epub 2008 Jun 17.

13.	 Munkeby BH, De Lange C, Emblem KE, Bjørnerud A, Kro GA, 	
	 Andresen J, Winther-Larssen EH, Løberg EM, Hald JK. 
	 A piglet model for detection of hypoxic-ischemic 	
	 brain injury with magnetic resonance imaging. 
	 Acta Radiol. 2008 Nov; 49(9): 1049-57.

14.	 Emblem KE, Zoellner FG, Tennoe B, Nedregaard B, 
	 Nome T, Due-Tonnessen P, Hald JK, Scheie D, Bjornerud A. 
	 Predictive modeling in glioma grading from MR 		
	 perfusion images using support vector machines. 	
	 Magn Reson Med. 2008 Oct; 60(4): 945-52.

15. 	Svennevig K, Hoel T, Thiara A, Kolset S, Castelheim A, 		
	 Mollnes T, Brosstad F, Fosse E, Svennevig J. 
	 Syndecan-1 plasma levels during coronary 
	 artery bypass surgery with and without 
	 cardiopulmonary bypass. 
	 Perfusion. 2008 May; 23(3): 165-71.

16.	 Kalvøy H, Frich L, Grimnes S, Martinsen OG, 
	 Hol PK, Stubhaug A. 
	 Impedance-based tissue discrimination 
	 for needle guidance.  
	 Physiol Meas. 2009 Feb; 30(2): 129-40. 
	 Epub 2009 Jan 9.

17. 	Bergsland J, Fosse E, Svennevig JL. 
	 Coronary artery bypass grafting with or without 	
	 cardiopulmonary bypass. 
	 Cardiac surgery today 2008; 4: 10-17.

18.	 Castellheim A, Thorgersen EB, Hellerud BC, Pharo A, 		
	 Johansen HT, Brosstad F, Gaustad P, Brun H, Fosse E, 
	 Tønnessen TI, Nielsen EW, Mollnes TE.
	 New Biomarkers in an Acute Model of Live 
	 Escherichia coli-induced Sepsis in Pigs. 
	 Scand J Immunol. 2008; 68; 75-84.

19.	 Castellheim A, Hoel TN, Videm V, Fosse E, Pharo A, 		
	 Svennevig JL, Fiane AE, Mollnes TE.
	 Biomarker profile in off-pump and on-pump coronary 	
	 artery bypass grafting surgery in low-risk patients. 	
	 Ann Thorac Surg. 2008; 85: 1994-2002.

20. 	Tschirner S, Liang  X, Yi W. 
	 Model-Based Validation of QoS Properties of 
	 Biomedical Sensor Networks.  
	 The International Conference on Embedded Software 	
	 (EMSOFT2008) Atlanta, Georgia, USA, 2008; 69-78:   	
	 ISBN: 978-1-60558-468-3. 

21.	 Khaleghi A. 
	 Single-Port Circular-Patch Polarization 
	 Diversity Antenna. 
	 IEEE conference on Vehicular technology (VTC 2008), 	
	 Calgary, Canada, Sep 2008: 1-5: DOI: 10.1109/		
	 VETECF.2008.29.

22.	 Støa S, Lindeberg M, Goebel V. 
	 Online analysis of myocardial ischemia from 
	 medical sensor data streams with Esper.  
	 Applied Sciences on Biomedical and communication 	
	 technologies. ISABEL ’08, 1st International Symposium, 	
	 Aalborg, Danmark. ISBN 978-1-4244-2647-8.

23.	 Støa Stig, Balasingham I. 
	 A decentralized MAC layer protocol with periodic 	
	 channel access for biomedical sensor networks. 
	 In Proc. of the IEEE 1st Int Symposium on Applied 		
	 Sciences in Biomedical and communication Technologies 	
	 (ISABEL) 2008: 1-5: DOI: 10.1109/ISABEL.2008.4712576.

24.	 Moussavinik SH, Balasingham I, Ramstad TA. 
	 Handling unknown NBI in IR-UWB system used in 	
	 Biomedical Wireless Sensor Networks. 
	 IEEE Intern Conference on Ultra-Wideband, ICUWB 		
	 2008: 1: 177-180: DOI: 10.1109/ICUWB.2008.4653313.

25.	 Lie A, Grythe K, Balasingham I. 
	 On the use of the MPEG-21 framework in medical 	
	 sensor network. 
	 In Proc. of the IEEE 1st Int Symposium on applied 		
	 Sciences in Biomedical and Communication Technologies 	
	 (ISABEL) 2008: 1-5: DOI: 10.1109/ISABEL.2008.4712591.
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26.	 Liang X, Balasingham I, Byun SS. 
	 A reinforcement learning based routing protocol 	
	 with QoS support in biomedical sensor networks. 
	 In Profs. of the IEEE 1st Int Symposium on Applied 		
	 Sciences in Biomedical and Communication 
	 Technologies (ISABEL) 2008: 1-5: DOI: 10.1109/		
	 ISABEL.2008.4712578.

27.	 Liang X, Balasingham I, Byun SS. 
	 A multi-agent reinforcement learning based 
	 routing protocol for wireless sensor networks. 
	 IEEE International Symposium Wireless 
	 Communication Systems, 2008: 552-557: 
	 DOI: 10.1109/ISWCS.2008. 4726117.

28.	 Leister W, Fretland T, Balasingham I. 
	 Use of  MPEG-21 for security and authentication 
	 in biomedical sensor networks. 
	 The 3rd International Conference on Systems 
	 and Network Communications; 2008: 151-156: 
	 DOI: 10.1109/ICSNC.2008.24.

29.	 Leister W, Habtamu A, Groven AK, Balasingham I. 
	 Treat assessment of wireless patient 
	 monitoring systems. 
	 3rd International Conference on Information 
	 and Communication Technologies: From theory 
	 to Applications, ICTTA: 2008: 1-6: DOI: 
	 10.1109/ICTTA.2008.4530274.

30.	 Byun SS, Balasingham I, Liang X. 
	 Dynamic spectrum allocation in wireless 
	 cognitive sensor networks: Improving fairness 
	 and energy efficiency. 
	 IEEE Vehicular Technology Conference; 2008: 1-5: 
	 DOI: 10.1109/VETECF.2008.299

31.	 Byun SS, Balasingham I. 
	 Power control via repeated coalitional games 
	 for the mission critical wireless sensor networks. 	
	 IEEE Military Communication Conference; 2008: 1-7: 	
	 DOI: 10.1109/MILCOM.2008.4753568.

32.	 Balasingham I, Ramstad, TA. 
	 Are the wavelet transforms the best filter banks 
	 for image compression? 
	 EURASIP Journ of Image and Video Processing 2008: 
	 8: 1-7: DOI: 10.1155/2008/287197. 

33.	 Shulutko AM, Agadzhanov VG, Kazaryan A. 
	 Minilaparotomy removal of giant gastric 
	 trichobezoar in a female teenager. 
	 Medscape J Med 2008; 10: 220.

34.	 Røsok BI, Rosseland AR, Krysztof G, Mathisen Ø, Edwin B. 	
	 Laparoscopic resection of an intraductal papillary 	
	 mucinous carcinoma in ectopic pancreatic tissue. 
	 J Laparoendosc Adv Surg Tech (Case report) 2008; 5: 723-5.

35.	 Kazaryan A.M., Anchikov G.Yu., Hol P.K., Fosse E., 
	 Edwin B., Grachev S.V. 
	 High-Intensity Focused Ultrasound Ablation, 
	 a new method for the minimally invasive treatment 	
	 of hepatic tumours. 
	 Vestn Ross Akad Med Nauk. 2008; 10: 63-8.

36.	 Knezevic I,Sesok S, Bergsland J. 
	 Neurologic recovery after prolonged circulatory 	
	 arrest for aortic dissection. 
	 Heart Surg Forum. 2008 Dec;11(6): E369-71.

37.	 Mujanovic E, Bergsland J, Stanimirovic-Myjanovic S, Kabil E. 	
	 Management [corrrected] of conversions to cardio-	
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