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Foreword 

MedViz is a formalized R&D co-operation between Helse Bergen, Christan Michelsen Research and 

University of Bergen to develop a research environment of high quality within medical image 

acquisition, analysis and visualization. A signed consortium agreement from 2009 defines the co-

operation. The primary aim for MedViz is to contribute enhanced medical imaging with the ultimate 

goal to improve patient therapy. MedViz work to create a strong chain from basic research and 

education programs for application within several fields where new technology will be implemented 

in clinical practice. The goal will be fulfilled through a tight collaboration between physicians, 

professors, scientists, engineers and students in the MedViz consortium, affiliated at Helse Bergen, 

Faculty of Medicine and Dentistry, Faculty of Psychology and Faculty of Mathematics and Natural 

Sciences, represented by several institutes at University of Bergen and Christian Michelsen Research.  

 

MedViz has also established closer communication with companies in the medical sector, like 

VisualSonics, Siemens, Bruker, Wiik Pharma, Inter-Medical, NordicNeuroLab and GE Healthcare, who 

all participated in the 2015 MedViz Conference. Through extended cross-sectional co-operation and 

co-ordination of resources MedViz has ambitions to bring R&D within medical image acquisition, 

analysis and visualization in Bergen towards a peak international level.  

 

The annual report gives an overview over MedViz activities in 2015. In the Results chapter we have 

taken the opportunity to present some of our active members, namely Ivan Viola, Tina Pavlin, Emmet 

McCormack, Ingfrid Haldorsen, Hilde Løland von Volkmann, Dag Magne Ulvang, Antonella Zanna 

Munthe-Kaas, Elisabeth K. Steinsvik and Paolo Angelelli. We have also highlighted results from our 

three lighthouse projects. One of the lighthouse projects has also obtained funding from NIH, USA. 

 

We take the opportunity to thank our funding organisations for their willingness to prioritize medical 

imaging and visualisation in times of great economcal pressure. Furthermore, we want to express our 

gratitude to all the researches in the projects working to fullfil the visions of Medviz. 

Please, enjoy! 

 

 

 

 

Professor Ragnar Nortvedt  Professor MD Jarle Rørvik Professor MD Odd Helge Gilja 

Program Manager  Chairman of the Board Scientific Director  
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Irene Heggstad: Collage of photography and micrography of plant and pollen. This was one of the 

three pictures that won the MedViz photo & visualization competition in 2015. 
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The organisation 

 

MedViz is owned by University of Bergen, Helse Bergen and Christian Michelsen Research. MedViz 

projects no. 3, 6 and 11 are continued as lighthouse projects in the period 2014-2016. 

 

Lighthouse projects 
MedViz Lighthouse Project - Multimodal imaging and ultrasound microbubble drug delivery in 

targeted cancer therapy, managed by Professor and Chief physician Bjørn Tore Gjertsen, Clinical 

Research unit, Section for research and innovation, Haukeland University Hospital and Clinical 

Department K2, University of Bergen. 

MedViz Lighthouse Project - Image-based quantitative assessment on abdominal organ function, 

managed by Professor and Chief physician Jarle T. Rørvik, Department of Radiology, Haukeland 

University Hospital and Clinical Department K1, University of Bergen. 

MedViz Lighthouse Project - Model-supported data visualization to improve the diagnosis process, 

managed by Professor Helwig Hauser, The Visualization Group, Department of Informatics, University 

of Bergen. 
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MedViz activities in 2015  
MedViz have shown an even flow of activities all year around, still facing a more intensive period 

before and under the annual (the 9th) conference at Bikuben Conference & Course Centre at HUH 

campus in June, this time in close co-operation with the Molecular Imaging Centre (MIC) at 

Deprtment of Biomedicine, UiB and with the Nuclear Medicine / PET Centre, Department of 

Radiology at HUH. The social part of the arrangement was organized as a dinner at Lyststedet 

Bellevue. 

 

Bikuben Conference and Course Center at HUH campus. 

The Board has arranged three Board meetings (16.01, 03.06 and 27.11) and the Management Team 

has arranged 10 Management meetings in 2015. MedViz has continued renting two offices and free 

access to all meeting room facilities, kitchen and rest rooms in Møllendalsbakken 7. The facilities are 

named MedViz Incubator. MedViz has had a predictable economic operation in 2015. 
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Participants at the MedViz Conference 2015 in Bikuben Conference and Course Center. 

  

Conference dinner at Lystedet Bellevue.  
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Results 
The present chapter is devoted to describe a summary of results from the three lighthouse projects, 

followed by a presentation of some of our active members with particular attention to their activities 

and results.  

MedViz Lighthouse Project - Multimodal imaging and ultrasound 

microbubble drug delivery in targeted cancer therapy 
The project is managed by Professor and Chief physician Bjørn Tore Gjertsen, Clinical Research 

unit, Section for research and innovation, Haukeland University Hospital and Clinical Department 

K2, University of Bergen. 

Background: The project focuses on the development of sonoporation as a novel treatment modality 

for cancer, but also searches for other disease were this modality is feasible. Ultrasound has a role in 

the delivery of therapeutic agents, including genetic material, protein and chemotherapeutic agents. 

Cavitating gas bodies, such as micro-bubbles, are the mediators through which the energy of relatively 

non-interactive pressure waves is concentrated to produce forces that permeabilise cell membranes and 

disrupt the vesicles that carry drugs. Thus, the presence of micro-bubbles greatly enhances ultrasonic 

delivery of bioactive substances. 

Status 2015: Two pre-clinical studies (in collaboration with industry) and three independent sub-

projects in collaboration with international partners were completed. The phase I clinical of 

sonoporation in inoperable pancreatic cancer is completed and the manuscript prepared for 

submission. Informal discussion has started to design a new clinical trial, but results of preclinical 

studies performed in 2015 are essential for an optimal design.   

Preclinical Study 1 was the evaluation of a new type of microbubble fabricated by Phoenix Solution 

AS. This bubble is an emulation of the commercial ultrasound contrast agent Sonazoid and PFX & 

drug loaded oil droplets. Upon ultrasound activation, these PFX droplets vaporise releasing the drug in 

a targeted location and the microbubbles expand to 10x their original size, transiently inhibiting blood 

flow, increasing local drug concentration, and inducing ultrasound & microbubble mediated therapy. 

This combined treatment is know as Acoustic Cluster Therpay (ACT). 

These bubbles were tested on a sub-cutaneous pancreatic adenocarcinoma tumour over 50 days. 

Paclitaxel was the chemotherapeutic agent used. Five groups were evaluated: Control 1 (No 

treatment), Control 2 (Paclitaxel (IP)), Treatment 1 (ACT bubbles (IV)+ Paclitaxel (IP)), Treatment 2 

(ACT bubbles with paclitaxel embedded (IV) + Paclitaxel (IP)), and Treatment 3 (ACT bubbles alone 

(IV)). 

Results showed that after a single treatment the tumour volume was reduced but subsequently partially 

recovered. This trend was continuously observed till end of treatment. The tumour volume was 

statistically significant when compared to the drug alone after two treatments (p=0.037). No effect was 

seen when treating with the microbubbles alone. Tumour vascularization was also affected by the 

treatment where a sustained increase in active vasculature, as measured by 3D Power Doppler, was 

observed in the group treated ACT with Paclitaxel embedded. In conclusion, this pre-clinical study 

indicated that these first-in-kind microbubbles have the ability to transiently reduce tumour volume 

and this combined therapy has an effect on the tumour vasculature. Manuscript in preparation 

(Kotopoulis et al. 2016) 
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Preclinical Study 2 was a study performed to compare if different commercial microbubbles have 

different efficacy in inducing ultrasound mediated drug delivery. The study was performed in 

collaboration with GE global research and GE healthcare. The results of this study show great promise 

but are currently under a non-disclosure agreement (NDA) and cannot be published yet but are 

publication results are under preparation and will be published upon completion and approval by GE.  

Subproject 1 was dedicated on developing novel microbubble formulations optimised for ultrasound 

guided drug delivery and physio-chemical characterisation of commercial and experimental 

microbubbles. Using Nitrogen controlled fluidic pumps and X-junction microfluidic junction we were 

able to generate microbubbles with extremely low polydispersity indexes; d90/d10 values of 

approximate <1.02.In comparison the commercial microbubbles showed d90/d10 values  >2.0. The 

perfect mono-dispersed bubbles would have a d90/d10 values of 1, the higher the value the more 

polydisperse the particles. Multi-parametric maps were performed allowing us to tailor the 

microbubble size, shell thickness, concentration, and polydispersity on demand. Physiochemical 

characterisation also allowed us to directly measured the electrophoretic mobility of microbubbles 

with diameters of <4 micrometers. This essential information allows us reduce toxicity and improve 

the dispersion and stability. This research project is part of an on-going international masters project in 

collaboration with the National Technical University of Athens, Greece, including recruitment to the 

project of an Erasmus student.  

Subproject 2 focused on the completion and publication of an in vitro experimental platform that 

allows high-throughput evaluation of sonoporation conditions such as ultrasound pressure, power, and 

duty cycle, microbubble concentration and type. These devices have now been put into experimental 

used were cell extraction and characterisation protocols are being developed. 

Subproject 3 focused on the mathematical simulation and prediction of a novel microbubble format 

known as the antibubble. Subprojects 2 and 3 resulted in the completion of a Masters Thesis at the 

Department of Physics and Technology at The University of Bergen. 

Recruitment and Funding: In 2015 Prof. Emmet McCormack was awarded an NFR grant 

(SonoCURE) and Researcher Spiros Kotopoulis Ph.D was awarded a Career Development Research 

Fellowship from Kreftforeningen (u-MEDICATE+), both with the scope of further developing our 

understanding of ultrasound mediated therapy and improving its efficacy in first-in-kind pre-clinical 

models. Furthermore 3 Ph.Ds have been recruited to the project. Endre Stigen started in Feb 2015 and 

will work with sonoporation mediated gene delivery, Ragnhild Haugse will work on the formulation 

of novel bubble formats in addition to single cell interrogation of the molecular effects of 

sonoporation. Anticipated start in March 2016.  Elvira Garcia de Jalon will develop novel near 

infrared probes that will aid visualisation of sonoporation effect both in vitro and in vivo (Anticipated 

start Jan 2016). In addition, there is further funding on the NFR project for a further Ph.D student. Ida 

Karlsen has been recruited as M.Sc student and will also work with the project. It is anticipated that 

we will recruit further Pharmacy students to the project following presentation on 12 Feb.  

Presentation and Dissemination: Dr. Kotopoulis was invited plenary speaker at the World Molecular 

Imaging conference (WMIC), Honolulu, Hawaii, in addition to EUROSON 2015 and XVIII Young 

Researcher Conference, Russia. Furthermore, Endre Stigen was also invited to speak of his work at the 

WMIC. Elvira Garcia, Endre Stigen, Kjetil Børve Lund (former M.Sc student) presented at the 

European Molecular Imaging Meeting in Tubingen (EMIM) in addition to the project having poster 
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presentation and presence at local CCBIO and MedViz meetings (Bergen), and nationally at the 

MedIM meeting (Oslo).  

Publications: 

T Yddal, S Cochran, OH Gilja, M Postema, S Kotopoulis. Open-source, high-throughput ultrasound 

treatment chamber. Biomedical Engineering, 60(1), 2015 

OH Gilja, S Kotopoulis, G Dimcevski, D Hoem, M Postema. Ultrasound Sonoporation in Pancreatic 

Adenocarcinoma. Ultrasound in Medicine & Biology 4 (41), S94, 2015 

K Johansen, S Kotopoulis, AT Poortinga, M Postema. Nonlinear Echoes from Encapsulated 

Antibubbles. Physics Procedia 70, 1079-1082, 2015 

Kristoffer Johansen, Spiros Kotopoulis, Michiel Postema. Ultrasonically Driven Antibubbles 

Encapsulated by Newtonian Fluids for Active Leakage Detection. Proceedings of the International 

MultiConference of Engineers and Computer Scientists Vol.2 2015. 

S Kotopoulis, K Johansen, OH Gilja, A Poortinga, M Postema. Acoustically Active Antibubbles. Acta 

Physica Polonica Series A 127(1):99 2015. 
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MedViz Lighthouse Project - Image-based quantitative assessment on 

abdominal organ function       

The project is managed by Professor and Chief physician Jarle T. Rørvik, Department of Radiology, 

Haukeland University Hospital and Clinical Department K1, University of Bergen. 

Introduction 

Recent advances in medical technology have shown the great potential of imaging modalities like 

MRI, PET, SPECT, US, and optical imaging to provide important functional information about tissues 

and organs, and thus go beyond morphological characterization only. This is the case for abdominal 

organs as well. However, abdominal organs are particularly challenging due to movements during the 

imaging session, where the organ displacements are caused by respiration, pulsations, and 

peristalsis. In contrast to functional imaging of the brain, being a rather stationary organ, dynamic 

contrast enhanced MRI (DCE-MRI), blood-oxygenation level dependent MRI (BOLD-MRI), diffusion-

weighted MR imaging (DW-MRI) and arterial spin labelling imaging (ASL) of moving organs, like the 
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kidney, have been lagging behind with respect to their implementation, quantification and clinical 

applicability. In order to improve the usefulness of the advanced imaging infrastructure that now 

exists at Haukeland University Hospital and UoB to also include functional (non-brain) imaging of 

patients with abdominal disease, further research and technological developments are needed, being 

based on the standard equipment that is in place. To achieve this goal, we need a new kind of 

translational research - “from mathematics to medicine”. This consist of a close collaboration and a 

certain level of mutual understanding between researchers from the basic sciences (mathematics, 

physics), from informatics and computer science (advanced visualization), from biomedicine 

(physiology, pharmacokinetics), and medical doctors, i.e. radiologists and clinicians responsible for 

the relevant diseases and patient groups. During the past few years, our research group (as part of 

the MedViz consortium) has worked hard to establish an environment for such translational imaging 

research focusing on kidney diseases. We have carried out and published research on image 

registration, image segmentation, pharmacokinetic modelling, and visualization. We have organized 

seminars and meetings (local, and within the EU COST actions), and established cooperation with 

national and international research groups. We aim to further develop this broad team of 

competences the coming years by defining specific research goals and subprojects and bring the new 

knowledge to a broader spectrum of clinical applications, targeting patients with diseases affecting 

abdominal organs, including the kidney. 

Scientific content 

The primary goal in our project is to develop knowledge and competence to establish robust 

techniques for image acquisition and post-acquisition analysis for both morphologic and 

quantitative, non-invasive, and local (~voxel-wise) assessment of abdominal organs, thus 

optimizing the use of the complex research infrastructure at the Department of Radiology, Haukeland 

University Hospital (HUH) and UoB to the best for the patients. 

We will achieve this primary goal by four defined subgoals: 

1. Establish a framework for optimizing robust acquisition techniques used by different modalities in 

abdominal organs 

Image acquisition of a moving organ like the kidneys is challenging and requires tuning and 

optimization of sequence parameters to enable estimation of quantities such as T1 relaxation time 

and contrast agent concentration from the recorded image data. There is a trade-off between 

patient friendly protocols and optimised image quality, and the close cooperation between the 

patient and the radiographer is of particular importance in breath-hold imaging. In DCE-MRI the 

injected contrast agent modifies T1 as an inherent tissue property, and this effect is used to calculate 

the in-situ contrast agent concentration. We will investigate the optimal T1 measurement both in 

vitro and in vivo in order to minimise the error in concentration calculations. Choice of optimal flip 

angles, sequence parameters and B1 corrections are properties that will be studied. The dynamic 

acquisition during contrast agent injection will be adapted to the needs of the subsequent post-

processing analysis. Typical requirements are a temporal resolution of 1-3 sec, images with a 

minimum of artefacts, and with sufficient spatial resolution. Depending on exact requirements, we 

will investigate both fast sub-second temporal resolution acquisitions for e.g. whole-kidney filtration 

rate, and high spatial resolution acquisition for voxel-wise filtration and leakage estimation. The first 
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can be adapted to a patient friendly free-breathing acquisition. Using radial acquisition techniques 

we will investigate both good spatial resolution of the target organ and high temporal resolution of 

the arterial input function. To investigate how the optimization strategy affects image quality, a 

framework for subjective and objective image evaluation will be applied. The relationship between 

image quality and precision/ accuracy in physiological parameters determined by MRI versus ‘gold-

standard’ methods will be further analysed. Measurement of water diffusion has been proposed as a 

cancer biomarker, and the subproject will further investigate the technical feasibility of DW-MRI 

recordings and parameter estimation in moving organs. As a result of close collaboration between 

PhD-student Eli Eikefjord, MR-physicist Erling Andersen, Radiographer Jan Anker Monssen, MR-

physicist Oliver Geijer (UoO) and MRphysicist Steven Sourbron (Leeds/UK) our research group have 

competence to establish these advanced acquisition techniques at our 3T MR-machines. For the next 

years we need to finance one MR-physicist and one Post-doc student. 

2. Development and implementation of robust processing and analysis methods for global and local 

quantitation of image-derived structural and functional measures in abdominal organs. 

A core part of this project is quantitative image analysis and robust estimation of imaging derived 

parameters related to organ size, shape, and motion, as well as physiological parameters of flow, 

perfusion, filtration, leakage, and diffusion. The subgoal 2 will build on several years of UoB-based 

development and testing of (i) deformable image registration algorithms for (a) multimodal 

integration and for (b) motion correction of DCE-MRI time series recorded from the moving kidney, 

(ii) multi-compartment pharmacokinetic modelling of DCE-MRI data from both (a) experimental 

tumours and (b) from the human kidney, and (iii) characterization and classification of healthy and 

abnormal tissue from multispectral MRI using pattern recognition and machine learning techniques 

[a broad collection of references to previous work can be provided]. In this context, the 

mathematical technique of image registration can be used to estimate displacements and to 

counteract the motion and deformation artefacts. Recently, we have been working on a deformation 

model guided by organ function, and this approach has shown promising results in DCE-MRI datasets 

from the kidney aiming at voxel-wise quantification of glomerular filtration. Different abdominal 

organs and different imaging modalities will require a specific tuning of the constituent similarity 

measures and physiological models, and an application-specific adaption of this registration 

machinery will be part of this project. We have also developed further competence in the 

compartment modelling of physiological parameters from image time series, both regarding 

numerics and spatial granularity. As a step in the process, we plan to perform a sensitivity analysis of 

the quantification methods using perturbation theory. We will also build on recent progress we have 

had in segmentation of tubular structures (including the colon), based on fast marching and graph 

analysis. Finally, with motion correction in place, we will employ previous experience from structural 

and functional brain imaging in healthy aging, and in patients with irritable bowel syndrome, 

regarding quantitative analysis of BOLD fMRI and DW-MRI data. Towards personalized medicine, we 

will make use of feature extraction procedures, dimensionality reduction, and powerful classification 

methodologies based on training datasets, support vector machines (SVM), classification and 

regression trees (CART), and random forest (RF) classification, enabling automated prediction of 

predefined diagnostics labels to single individuals or tissue state in single voxels from imaging-

derived feature vectors. Professor A.Z. Munthe-Kaas, Professor A. Lundervold, Post-doc E. 
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Hodneland, Post-doc E. Hanson and Post-doc Are Losnegård have been working on different projects 

in cooperation with international partners. We will apply for several PhD- and Postdoc students to 

continue this work. 

3. Develop advanced visualisation and analysis of multi-parametric and multimodal imaging 

Multimodal and multi-parametric imaging such as contrast-enhanced CT, multi-parametric MRI and 

PET with different tracers such as fluor-18-labeled glucose (FDG) or amino acids (such as FACBC) 

represent formidable challenges for visualization and analysis. Currently employed methods for 

visualization are restricted to sectional images (slices) and two, or at most three modalities at a time 

by means of colour overlays over CT or MRI-dataset (alpha blending). Professor Stefan Bruckner has 

pioneered new algorithmic approaches to processing multimodal volume data (using mutual 

information) that allow tissue classification in interactive 3-D displays. These algorithms have been 

implemented on an innovative application server that allows streaming of processed images to slim 

clients including tablet computers. These techniques will be especially useful for abdominal tumor 

imaging. Possible application will be visualization of renal and prostate cancer and liver metastases of 

colorectal cancer to guide surgery and focal therapy. Professor M. Biermann (HUS/UoB), Professor S. 

Bruckner (UoB/HUS) and Professor H. Hauser plan to establish projects related to this task. 

4. Establish a framework for optimizing and evaluation of clinical feasibility and validity 

Motion artefacts often challenge the quality of abdominal examinations. Functional abdominal 

imaging typically requires both high temporal and spatial resolution and extensive anatomical 

coverage of the moving organ(s) being studied, thus jeopardizing image quality properties of the 

examinations. Feasibility studies are needed when new imaging strategies are being introduced and 

study protocols are designed to compare the new imaging technique to a conventional imaging 

technique. A typical scenario is that the theoretical and objective (quantitative) properties of the new 

imaging technique are known but whereas the documentation of the clinical stability is missing. 

When feasibility is being analysed, groups of patients or healthy volunteers are being included in the 

study. Due to a high variability between subjects concerning habitus, anatomy, physiology, breath-

holding ability, etc. the value of using objective methods to demonstrate feasibility and image 

quality, are restricted. In feasibility studies, image quality evaluation methods should therefore 

reflect the clinical and diagnostic properties of the imaging techniques being studied and compared. 

These studies are typically undertaken by the use of observer performance studies of subjective 

image quality parameters. Further, a crucial factor being approached is the validation of the accuracy 

in the physiological parameters as determined by MRI compared to the ‘goldstandard’ or reference 

standard. Other considerations involve the critical evaluation of the acceptability of the new imaging 

technique to patients and the staff administering it and the ease of implementation in the clinical 

setting. Given these challenges, we will thus establish a framework for optimizing clinical feasibility 

and validity. Professor J. Rørvik and PhDstudent E. Eikefjord will in cooperation with clinicians 

establish project including different diseases and group of patients. We will apply for two PhD-

students and one Post-doc student. 
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National partners 

1. MR-physicist Oliver Geijer, Department of Radiology, OUH, Oslo, Norway 

2. Professor Ivar S Kristiansen, Department of Health Management and Health 

    Economics, University of Oslo, Norway 

 

International partners 

1. Professor Ludvig Muren, Afdeling for Medicinsk Fysik, Aarhus Universitetshospital, Aarhus, 

Danmark 

2. Professor Steven Sourbron, University of Leeds, UK 

3. Professor Jan Modersitzki, Institute of Mathemathics and Image Computing, University of 

Lubeck, Germany 

4. Professor Andrzej Materka, Institute of Electronics, Lodz University of Technology, Poland 

5. Professor Uulke A. van der Heide, Department of Radiation Oncology, The Netherland 

Cancer Institute, Amsterdam, The Netherlands 

6. Professor Lothar Schad and MR-Physicist Frank Zoellner. Department of Computer Assisted 

Clinical Medicine, Faculty of Medicine, University of Heidelberg, Mannheim, Germany 

 

Publications 2015 

Original articles published 

1. Use of 3D DCE-MRI for the estimation of renal perfusion and glomerular filtration rate: an 

intrasubject comparison of FLASH and KWIC with a comprehensive framework for evaluation. 

Eikefjord E, Andersen E, Hodneland E, Zöllner F, Lundervold A, Svarstad E, Rørvik J. AJR Am J 

Roentgenol. 2015 Mar; 204(3):W273-81. doi: 10.2214/AJR.14.13226. 

2. 1.5-T multiparametric MRI using PI-RADS: a region by region analysis to localize the index-tumor of 

prostate cancer in patients undergoing prostatectomy. Reisæter LA, Fütterer JJ, Halvorsen OJ, Nygård 

Y, Biermann M, Andersen E, Gravdal K, Haukaas S, Monssen JA, Huisman HJ, Akslen LA, Beisland C, 

Rørvik J. Acta Radiol. 2015 Apr; 56(4):500-11. doi: 10.1177/0284185114531754. Epub 2014 May 12. 

3. Trends in stage-specific incidence of prostate cancer in Norway, 1980-2010: A population-based 

study. Møller MH, Kristiansen IS, Beisland C, Rørvik J, Støvring H. BJU Int. 2015 Oct 24. doi: 

10.1111/bju.13364 

Original articles submitted 

4. Physical models for simulation and reconstruction of human tissue deformation fields in dynamic 

MRI. E. Hodneland, E Hanson, AZ Munthe-Kaas, A Lundevold. IEEE Transactions on Biomedical 

Engineering. (accepted) 

5. Apparent Diffusion Coefficient, S-PSA and percent Gleason grade 4/5 in patients with Gleason 

score 7 index tumours are independent predictors of early biochemical recurrence after 
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prostatectomy. Reisæter LA, Fütterer JJ, Halvorsen OJ, Nygård Y, Biermann M, Andersen E, Gravdal K 

Haukaas S, Akslen LA, Beisland C, Rørvik J. BJU 2015, Submitted for publication. 

6. The repeatability, accuracy and precision of renal function measurements using 1.5T dynamic 

contrast-enhanced MRI compared to the reference method iohexol-GFR. Eikefjord E, Andersen E, 

Hodneland E,Hansson E, Sourbron S, Lundervold A, Svarstad E, Rørvik J. Submitted for publication. 

7. Quantification of single-kidney function and volume in living kidney donors using DCE-MRI. 

Eikefjord E, Andersen E, Hodneland E, Lundervold A, Svarstad E, Rørvik J. AJR 2015, Submitted for 

publication. 

8. Sensitivity of post processing methods in MR-renography. Hansson E, Eikefjord E, Rørvik J, 

Lundervold A, Hodneland E. Computerized Medical Imaging and Graphics. 2015. Submitted for 

publication. 

9. Automated intensity-based volumetric registration of MR images and whole-mount sections of the 

prostate. Are Losnegård, Lars Reisæter, Ole J. Halvorsen, Christian Beisland, Liv B Hysing, Ludvig P. 

Muren, Jarle Rørvik, Arvid Lundervold. IEEE Transactions on Biomedical Engineering. 2016. Submitted 

for publication. 

10. A Practical Guideline for T1 Reconstruction from Various Flip Angles in MRI. Constantin Sandman, 

Erlend Hodneland and Jan Modersitzki. IEEE Transactions on Biomedical Engineering. 2016. 

Submitted for publication. 

Oral presentations/abstracts/posters: 

1. Are Losnegård, Lars A. Reisæter, Arvid Lundervold, Ole J. Halvorsen, Christian Beisland, Liv B. 

Hysing og Jarle Rørvik. «A pipeline for 3D registration of prostate MRI and whole-mount sections». 

Medviz Conference, Bergen, 15-16. juni, 2015. 

2. Jakub Jurek, Are Losnegård, Lars A. Reisæter, Jarle Rørvik, Ole J. Halvorsen og Arvid Lundervold. 

«Prostate Computer Aided Cancer Detection System from mpMRI». Medviz Conference, Bergen, 15-

16. juni, 2015. 

3. Oscar Casares-Magaz1, Uulke van der Heide2, Lars Reisæter3, Jarle Rørvik3, Peter Steenbergen2, 

Ludvig Paul Muren1. An individualized TCP model for Radiotherapy of prostate cancer based on 

apparent diffusion coefficient maps. ESTRO 2015. 

4. Reproducibility and agreement in quantification of renal function using 1.5-T DCEMRI. Eikefjord E, 

Andersen E, Hodneland E, Lundervold A, Svarstad E, Rørvik J. ECR 2015, Vienna, Austria. 

5. Towards a multi-centre validation of single-kidney glomerular filtration rate (SKGFR) measurement 

with dynamic contrast enhanced (DCE) MRI: A feasibility study. Anita Banjeri, Eli Eikefjord, Jarle 

Rørvik, Nicholas Grenier, Steven Sourbron. ESMRMB, 2015, Edinburg, UK. 

6. Quantification and reproduciblity of single kidney function using 3D DCE-MRI in healthy subjects. 

Eikefjord E, Andersen E, Hodneland E, Lundervold A, Svarstad E, Rørvik J. ISMRM, 2015, Toronto, 

Canada. 
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Plans for 2016: 

1. Analysis of image data in the project «Dynamic MRI without intravenous contrast in healthy 

volunteers and patient with kidney fibrosis (20 cases)” Post-doc Erelend Hodneland 

2. Post-doc Are Losnegård makes a visiting research for 6 months (1.3.-1.19.2016) in Amsterdam, NL. 

Supervisors Professor Uulke van der Heide and Ludvig Muren 

3. Eli Eikefjord will finish her PhD-project during the summer 2016  

4. Applications: 

a. Use of mpMR in chronic kidney disease 

b. Use of mpMR pre- and postoperatively in patients with renal cancer 

5. COST-ACTION application. International cooperation led by Professor Steven Sourbron. 

6. Workshop on modelling of flow in live tissue –Methodological interaction between geo- and life-

sciences. March 9th. 2016 – CMR. Postdoc E Hodneland and Postdoc E Hansson. 

 

 

Our Research Group attended the international conference in Bordeaux, France October 26- 28th 

2015: «Functional MRI for renal parenchymal disease: ready for clinical practice?»  together with 

many interdisciplinary researchers from Europe and US. Photo from the left: Erlend Hodneland, Jan 

Ankar Monssen, Eli Eikefjord, Jarle Rørvik, Erling Andersen, Steven Sourbron, Arvid Lundervold and 

Alexander Lundervold. 
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MedViz Lighthouse Project - Model-supported data visualization to 

improve the diagnosis process  

The project is managed by Professor Helwig Hauser, The Visualization Group, Department of 

Informatics, University of Bergen. 

Project Background 

Ultrasonography (US) belongs to the most promising live examination modalities, predominantly for 

its comparably low costs, its patient friendliness and its high speed of acquisition.  On the other hand, 

the interpretation of US images is still challenging, which also makes the navigation by the examiner 

not fully straightforward.  Back in 2009, we, the Bergen VisGroup in cooperation with national and 

international partners began the project called IllustraSound,. The main goal was to improve the 

medical communication based on US images by means of advanced visualization technology.  Within 

Illustrasound several high-quality results were achieved, and also the project was awarded with the 

prestigious Dirk Bartz prize for visual computing in medicine on an international level [VBS*13].  

Moreover, after new praisal by a Nordic evaluation panel in 2013, IllustraSound became one of the 

three MedViz lighthouse projects, in order to further improve the doctor-to-doctor and the doctor-

to-patient communication by means of advanced visualization techniques.  We sketch IllustraSound 

as the “IllustraSound Tricorder”, which can be represented as a comprehensive next-stage diagnostic 

tool that brings a high-quality modern health care closer to the patient. Such a tool can provide 

anatomical and physiological information in real-time. In order to get closer to this goal, major 

research questions need to be studied.  These questions led us to the following goals: 

1. To further improve the communication between doctors, in particular in the context of 

telemedicine.  We aim, for example, at improved learning of US-novices with the (tele-

)support of US-experts.   

2. To achieve the useful fusion of different data types (spatial and non-spatial) and also to 

integrate different modalities into US-visualization and an US-based exploration pipeline. 

3. To enable quantitative visualization of physiology, based on US imaging. 

 

In-Situ Adaptive Filtering (ISADAF) is a spin-off project of IllustraSound. This project builds on a result 

from the IllustraSound project: lowest variance streamlines filtering (LVSF) of ultrasound volumes. In 

the ISADAF project, the researchers from UiB, CMR and HUS jointly developed an acceleration 

method that allows LVSF. Moreover, the new acceleration technique is versatile and can be applied 

to other types of filtering methods and therefore has a bigger potential. In September 2014, we 

published an article about this acceleration method called “visibility-driven processing of streamed 

volume data”, which particularly addresses streamed 3D ultrasound [SBV*14] and the work was also 

presented at the Eurographics Workshop on Visual Computing for Biology and Medicine in Vienna, 

Austria.  The publication was preceded by a submission of a patent application together with Bergen 

Teknologi Overføring AS (BTO). Our work was awarded with the NVIDIA best paper award, and we 

are currently working on an extended version, which we were invited to submit to the high-quality 

journal Computer Graphics Forum.  The following technical report is based on this work, i.e.,  

[SBV*14], and new achievements made in this direction. 
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Visibility-based acceleration of processing of streamed volume data 

In real-time volume data acquisition, such as 4D ultrasound, the raw data is challenging to visualize 

directly without additional processing. Noise removal and feature detection are common operations, 

but many methods are too costly to compute over the whole volume when dealing with live 

streamed data. We propose a visibility-driven processing scheme for handling costly on-the-fly 

processing of volumetric data in real-time. In contrast to the traditional visualization pipeline, our 

scheme utilizes a fast computation of the potentially visible subset of voxels which significantly 

reduces the amount of data required to process. As filtering operations modify the data values which 

may affect their visibility, our method for visibility-mask generation ensures that the set of elements 

deemed visible does not change after processing. Our approach also exploits the visibility 

information for the storage of intermediate values when multiple operations are performed in 

sequence, and can therefore significantly reduce the memory overhead of longer filter pipelines. We 

provide a thorough technical evaluation of the approach and demonstrate it on several typical 

scenarios where on-the-fly processing is required. 

Introduction 

Over the past years, ultrasound imaging has experienced dramatic improvements in quality, 

resolution, availability, and range of indications. Ultrasonography is now a standard diagnostic tool in 

obstetrics, cardiology, gastroenterology, and many other medical fields and the range of applications 

is constantly growing. The technology has progressed rapidly from initial 1D signals over standard 2D 

sonography to 3D volumetric ultrasound. Recently, the rapid increases in processing power coupled 

with advances in digital beamforming have enabled the real-time capture of high-resolution 3D 

volumes making thus ultrasound a true 4D imaging modality. Recent developments progress even 

towards portable 4D scanners which open up new possibilities in point-of-care medicine, e.g. for 

emergency medicine in crisis zones. 

However, despite its advantages, the visualization of ultrasound data is plagued by several 

challenges. Compared to other common tomographic imaging modalities such as CT or MRI, 

ultrasound has a much poorer signal-to-noise ratio and suffers from various acoustic artifacts such as 

attenuation, focusing and interference [NPH_00]. In volume visualization these are particularly 

problematic as artifacts can obscure relevant structures affecting the diagnostic value of the resulting 

image. Much research went into the development of filtering strategies for the removal of speckle 

noise and other artifacts, but effective methods typically have a considerable computational cost 

[vSHW_12]. For static 3D data or prerecorded 4D sequences, filtering acts as a preprocessing step 

and the performance is therefore not critical issue. However, when data is streamed at many 

volumes per second during a live examination, such a delay becomes unacceptable.  

To address this challenge, we propose a novel approach to visibility-driven processing of streaming 

ultrasound data. Key to reducing the computational load of expensive filtering operations is the fact 

that we do not need to apply the filtering operation to the whole volume, but only to those regions 

that will be contributing to the visualization. Typically, only a small fraction of all voxels are visible 

since they are either classified as transparent or occluded by other structures. It is important to 

mention that visibility culling techniques are a mainstay of many visualization and graphics 

algorithms. However, in contrast to other approaches that exploit visibility information for improving 
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processing performance, we need to account for the fact that filtering operations, while modifying 

the underlying data, can also influence the visibility. We tackle this problem by identifying voxels that 

are potentially visible after the filtering operation has been applied. The proposed scheme 

guarantees that the resulting rendered image is equivalent to applying the filtering operation to the 

whole volume. The main contributions can be summarized as follows: 

● a new approach for visibility-driven filtering of streaming volume data which avoids 

processing of invisible (both due to transparency and due to occlusion) regions of the volume 

● a guarantee that the error per pixel is constrained by a user-defined threshold. When this 

error is zero, the visualization result is the same as processing the whole volume 

● a novel architecture which exploits visibility information to reduce intermediate storage 

requirements for complex filtering pipelines with multiple stages. 

 

Related Work 

The topic of visibility has been extensively studied in computer graphics. Often it relates to the 

classification of all objects in a scene to at least partially visible or totally invisible. The task of fast 

identification of entirely invisible objects is of importance in any rendering system.  Bittner and 

Wonka [BW03] and Cohen-Or et al. [COCSD03] provide a solid introduction into basic techniques that 

include image-space methods such as hierarchical z-buffering and hierarchical occlusion maps, spatial 

subdivision (e.g., octrees, BSP trees, K-D trees), portals, and potentially visible sets. 

Deferred shading is a related concept which aims to move expensive operations (such as the 

evaluation of complex shaders) to later processing stages where they are applied to those image 

regions that actually need to be processed [DWS_88]. Hadwiger et al. [HHSG05] use deferred shading 

on isosurfaces to realize advanced shading effects such as ridge and valley lines [HKG00,KWTM03] 

and curvature-based flow advection. 

In volume visualization, many visibility driver techniques were proposed to accelerate the rendering 

process. Since occluded parts of the volume can be easily skipped in ray casting (early-ray 

termination), most methods have focused on avoiding processing of empty space. Levoy [Lev90] 

proposed a hierarchical subdivison of the volume to skip empty regions. Another common approach, 

proposed by Lacroute et al. [LL94], is the use of a min-max octree in combination with a summed 

area table of the transfer function to quickly identify empty parts of the volume. Boada et al. [BNS01] 

proposed a management policy which uses a hierarchical approach in homogeneous regions and 

regions of low interest instead of a one-texel-per-voxel logic on the entire dataset. 

The elimination of occluded but non-transparent parts of the volume is particularly important in the 

visualization of large data where costly disk-to-main-memory or main-memory-to-GPU-memory 

transfers need to be avoided. Most approaches employ a form of bricking where the volume is 

subdivided into smaller blocks [BHMF08,LLY06]. Gobetti and Marton [GM05] introduced a voxel-

based multi-resolution framework for interactive rendering of large and complex models. They 

coupled visibility culling, out-of-core construction, and view dependent rendering to achieve 

interactive frame rates. Kniss et al. [KLF05] use the term deferred filtering to refer to a two-pass 

volume rendering approach for compressed formats. In the first pass, a local subset of the data is 
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reconstructed and the second pass can then exploit the GPUs native interpolation capabilities. For 

the visualization of petascale volume data, Hadwiger et al. [HBJP12] presented a visibility-driven 

rendering method which employs a virtual memory architecture. They use visibility information to 

only fetch and reconstruct needed bricks from a multi-resolution hierarchy. Fogal et al. [FSK13] 

presented a detailed analysis of ray-guided approaches for large volume data visualization including 

an evaluation of the effects of common tunable parameters such as brick size. A common limitation 

of all these approaches, with respect to our application, is that the volume is considered static, i.e., 

its values do not change from one frame to the next.  

Jeong et al. [JBH_09] perform on-demand filtering of electron microscopy data only for visible blocks. 

Pre-computed histograms are efficiently updated during the filtering pass only for affected blocks. 

However, this approach is not feasible for streaming volume data, where the entire volume is 

replaced continuously. In this paper, we present a solution that specifically addresses this scenario. 

Another very important difference to our approach is that they do not consider the situation when 

the invisible blocks become visible due to filtering. Only few works have addressed the visualization 

of 4D streaming ultrasound data. The poster by Bruder et al. [BJE_11] shows how the Voreen volume 

rendering engine can be used to visualize real-time 4D ultrasound data and Elnokrashy et al. 

[EEH_09] present the basic pipeline setup for GPU-based ultrasound rendering, but neither work 

discusses the important issue of filtering. Most related to our approach is later work by Elnokrashy et 

al. [EEH_09] where they restrict themselves to single isosurfaces and apply a smoothing filter to the 

z-buffer. In contrast, our method enables true filtering of the scalar field in an integrated volume 

rendering pipeline for live streamed 4D ultrasound. 

Method 

In the standard visualization pipeline, data enhancement (e.g., filtering) directly follows the 

acquisition stage. The problem arises when in-situ visualization of streamed data is required. In this 

case, for every rendered frame the data needs to undergo an expensive processing operation that 

may be significantly more costly than the mapping/rendering stages themselves. Examples of such 

costly common data enhancement algorithms are iterative anisotropic diffusion filtering [PM87], 

iterative bilateral filtering [TM99], lowest variance filtering [vSHW_12] and vessel-enhancing filtering 

[FNVV98].  To solve this problem, we observe that in most volume visualization applications, only a 

fraction of the data is displayed at a time. Transfer functions limit the range of displayed data values 

and large portions of the volume may be occluded by other structures. Additionally, particularly for 

ultrasound data, clipping planes or more advanced clipping geometries are commonly used to 

remove unwanted parts of the data [BBBV12]. Furthermore, when zooming-in to investigate small 

details, large parts of the volume may simply lie outside of the viewing frustum. 

We describe an approach for visualizing streaming volume data which exploits visibility information 

to leverage computational resources only to contributing parts of the data to enable high-

performance on-the-fly data enhancement operations. An overview of our approach is depicted in 

Figure 1.  
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Figure 1: The pipeline for visibility-driven data processing. 

4D data is streamed directly from the ultrasound scanner. In the first stage the visible set of voxels is 

calculated based on the opacity transfer function. The neighborhood information is then evaluated 

and the set of potentially visible voxels is passed to the next stage. If the data does not fit into the 

GPU memory, we can optimize memory consumption by performing a visibility-driven data packing 

before processing the data. Finally, the processed data is rendered. Our strategy to enable on-the-fly 

processing of live streamed volume data is that processing operations only have to be applied to 

those regions which affect the final displayed image. This means that completely transparent voxels 

do not have to be processed, but it also means that occluded regions (regions where viewing rays 

have already accumulated full opacity before reaching them) can be skipped. 

To make this possible, we need to make certain assumptions about the nature of the permissible 

processing operations g(p) and how they affect the visibility in the volume. In general, a processing 

operation g(p) replaces the original value at a voxel position p with a new value. For any such 

operation, we require that the filtered function value g(p) is only dependent on values of f in a finite 

neighborhood W(p) around a position p, the new value falls within the minimum and maximum 

values in that neighborhood. Both requirements are trivially true for any convolution with 

normalized weights (mean, Gaussian, etc.), but also hold for a wide range of other smoothing or 

denoising operations including nonlinear filters such as the median or bilateral filters. An edge-

detector, containing negative values in the operator mask, needs to be treated in a different way. 

Without the above requirements a processing operation could, in principle, be a random number 

generator and there would be no way to predict the resulting visibility. In order to exactly determine 

the final visibility at every position, we would have to perform the full processing and volume 

rendering steps. Nevertheless, given these two assumptions we can now develop methods to 

conservatively predict the visibility of a voxel position p, prior to the application of g. We introduce a 

visibility prediction function v(p) ∈{0;1} which, for every position p, is 0 when the application of the 

processing operation at that position can be safely (i.e., without changing the final image) skipped 

and has a value of 1 otherwise. Ideally, this prediction function is much cheaper to compute than g 

itself and we can therefore not only amortize its costs but also reduce the overall processing time by 
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only applying g to those positions that are potentially visible (i.e, where v(p)=1). We aim at finding 

the smallest possible potentially visible set of voxels, but at the same time we need to ensure that 

the additional processing does not outweigh our gains. Hence, there is a trade-off between the 

computational cost of evaluating v and the number of voxels that are incorrectly classified as visible. 

Potentially Visible Voxels 

Our goal is to obtain a view-dependent set of potentially visible voxels (PVV) after application of the 

filtering operation which takes into account both transparency and occlusion. As our approach is 

designed to handle live streaming volume data, this set needs to be recomputed for every volume 

update. We need to consider two cases. 

Firstly, a region in the volume considered to be an occluder before the filtering operation has been 

applied, may get new values which are be mapped to opacity a = 0 during the visualization stage. This 

means that it no longer acts as an occluder. This case is illustrated in Figure 2. 

 

Figure 2: Points in subset A (noise) are tagged as visible, but will become invisible after processing. 

Object B was tagged as invisible was not processed, but will be revealed during rendering because 

occluding noise became invisible. 

Secondly, the filtering operation can also change data values in such a manner that previously 

invisible regions will be nontransparent after its application. If these regions were tagged as invisible 

and were not processed, they will stay invisible. Consequently, there will be less data visible in the 

final visualization as compared to the visualization of the fully filtered volume. 

To take into account such potential visibility changes without actually executing the filtering 

operation, we make use of the two assumptions stated in the previous section, i.e., the filter has 

compact support and the result of the operation lies within the minimum and maximum of its 

neighborhood. To quickly determine the relevant opacity contributions for a particular 

neighborhood, we generate the following two lookup tables αmin and αmax. The table then store the 

following information: 

● αmin (i,j) stores the minimal opacity that a given transfer function assigns to values in [i,j].  

● αmax (i,j) stores the maximal opacity that a given transfer function assigns to values in [i,j] 
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Computation of these tables is straightforward and only consumes a negligible amount of time when 

the transfer function is modified. This is conceptually similar to pre-integrated volume rendering 

which employs a lookup table for accumulated colors and opacities along a viewing ray [EKE01]. 

 Visibility-driven acceleration for two identical visualizations 

The set of potentially visible voxels is then computed in a front-to-back visibility pass that outputs a 

binary volume. As one value needs to be generated for each voxel, we use axis-aligned traversal 

implemented as an OpenCL kernel. Similar to 2D texture-mapped volume rendering, we choose the 

slice axis as the major axis of the volume most parallel to the current viewing direction. The αmax table 

is used to determine the visibility of a voxel, while αmin is used to evaluate its contribution to the 

accumulated opacity in the following manner: Api = Api-1 +(1- Api-1 ) αmin(inf W(pi), sup W(pi) ) 

The infimum (inf) and supremum (sup) in a neighborhood W of a point pi is computed and stored for 

every new streamed volume. 

The decision of whether a voxel should or should not be filtered is taken as follows: 

1.     Does αmin(inf W(pi), sup W(pi) ) = 0 ? If yes, then do not filter. If no, ask question 2. 

2.     Is Api  = 1. If yes, then do not filter. If no, then filter. 

 

Visibility-driven acceleration with a maximal permissible error 

If there is a more relaxed requirement to the visualization system as compared to the previously 

discussed case, i.e., identical visualizations with and without accelerated processing, we can exclude 

more voxels from the processing pipeline. Ideally, we would like to exclude voxels that contribute the 

least to the final image. The amount of contribution of a voxel to the visualization is inversely 

dependent on the accumulated opacity. Since the accumulated opacity is a function that is 

monotonously growing from the entry point of the ray into the volume towards its exit point, it the 

maximum per ray will be at the exit point of the ray from the volume. This implies that the voxels 

that are close to the exit point will contribute to the visualization less than the voxels that are close 

to the entry point. It makes therefore sense to accumulate possible errors back-to-front, because we 

will count more voxels before the maximal permissible error will be reached, as compared to 

accumulation front-to-back. 

To combine the exclusion by occlusion and invisibility, we must still be able to obtain the 

accumulated opacity which is naturally obtained while performing the front-to-back traversal. We 

achieve this in the following way: 

 A[1,i] = 1-(A[1,N] –A[i+i,N]) / (1- A[i+i,N]), 

where A[1,i] denotes the front-to-back accumulated opacity from the ray entry point to the point i,  

A[1,N] denotes the total accumulated opacity between the entry and the exit point and A[i+1,N] is 

the back-to-front accumulated opacity at point i+1 
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Thus, the values A[1,N] for each ray will be computed at the end of the back-to-front traversal, and 

will be stored in a 2D texture. When the visibility information will be utilized, it will cost one more 2D 

texture lookup of A[1,N] in addition to the 3D texture lookup of A[i+1,N] to know A[1,i]. 

  

During the back-to-front pass, when only A[i+1,N] is known, also the accumulated possible error 

𝜀 should be a stored. However, this also involves term A[1,N] which is not known. We can circumvent 

it by storing instead of  𝑝𝑖 = ∑𝑁
𝑖 𝜀𝑖/(1 − 𝐴[𝑖 + 1, 𝑁] 𝑝𝑖 = ∑𝑁

𝑖 𝜀𝑖/(1 − 𝐴[𝑖 + 1, 𝑁]and at the 

processing stage, the correct accumulated error can be calculated as 𝜀𝑎𝑐𝑐,𝑖 =  𝑝𝑖 − 𝐴[1, 𝑁]𝑝𝑖  

 

Results 

We have implemented a stable proof of concept of visibility-driven acceleration with zero 

permissible errors. Example of application is displayed in Figures 3, 4 and 5. A numerical proof of 

concept of acceleration with maximal permissible error has been done only on synthetic data in 

Matlab, but has not yet been implemented in OpenCL processing framework. 

 

 

Figure 3: Comparing unfiltered (left) and filtered (right) 3D acquisition of a gallbladder. The 

visualization of one time step of the stream was performed faster because of the accelerated filtering. 
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Figure 4: Comparing unfiltered (left) and filtered 3D acquisitions of a human heart. The visualization 

of one time step of the stream was performed faster because of the accelerated filtering (right) as 

compared to full processing (middle). 

 

Figure 5: Comparing unfiltered (left) and filtered 3D acquisitions of a human fetus (dataset Anna). The 

visualization of one time step of the stream was performed faster because of the accelerated filtering 

(right) as compared to full processing (middle). 

Conclusions and future work 

We developed a novel approach for integrated processing and visualization of streaming volume 

data. Our method conservatively estimates visibility information to limit processing operations to 

regions in the volume which can potentially contribute to the final image and hence can result in a 

considerable reduction of the processing load. We have demonstrated that the resulting pipeline 

enables high-performance integrated filtering and visualization of streaming volume data such as 4D 

ultrasound. As a natural further step, we will work on inclusion of the acceleration with the maximal 

permissible error into our visualization framework. 
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Presentation of some active members of MedViz 
The following interviews of active members are presented in random order and intend to give the 

reader the opportunity to become familiar with the backround, motivation and current work of some 

of our colleagues. The interviews have previously been published in MedViz Newsletters in 2015. 

 

Interview with Assoc. Professor Ivan Viola 
Ivan grew up in Bratislava in Slovakia, where in 1995 he also started his university education in 

computer science at the Slovak University of Technology.  The Faculty of Electrical Engineering and 

Informatics was mostly a study on electrical engineering even if the course names sounded like 

informatics related. Since Ivan was more motivated for informatics he went to Vienna in 1997 to 

continue studying real informatics there. He took his master in computer graphics with topic on 

hardware accelerated filtering, supervised among others by Helwig Hauser.  

Ivan thereafter continued with his PhD 

study, supervised by Eduard Gröller, 

within medical visualization at Vienna 

University of Technology on a project 

in collaboration with the company 

Tiani Medgraph. This company is still 

in the medical imaging and 

visualization business, now as part of 

Agfa Healthcare and TIANI Spirit who 

are specializing on digital health 

records and PACS system installation. 

Ivan’s focus in his PhD work can be 

summarized in the following: 

 Started work on accelerated 

non-linear filtering and fast Fourier 

Transform on graphics hardware 

 Switch to focus on 

visualization, in particular how to deal 

with spatial occlusion in 3D to 

maximize visibility of most relevant 

structures 

 Resulting into automated generation of cut away and ghosted view visualizations based on 

an explicit notion of data importance 

Ivan Viola defended his Dissertation in 2005 and wrote a research proposal on continuing his 

research, which was granted so he could continue to work as an investigator on the project. 

-Later Eduard and Helwig, both doing visualization research in Vienna were hired to give lectures on 

visualization at the Department of Informatics in Bergen. The Department wanted to establish a new 
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research group on visualization, where Eduard was coordinating this effort. MedViz was also being 

formed at that time, motivated to bring preclinical, clinical, and technical competences together to 

cope with increasingly large complexity of medical data. I applied for a PostDoc position in Bergen 

early in 2006 and started my research at the University of Bergen in October 2006. Thereafter also 

Helwig Hauser was employed as Professor in March 2007 as the head of our research group. Shortly 

after my arrival to Bergen I got to know many people related to MedViz, including Professor Odd 

Helge Gilja who inspired us to perform together research on ultrasound data visualization. 

In Vienna, we worked primarily on CT data which generated nice and crispy images. In Bergen, we 

turned to more complex data. Suddenly the data was time-varying, strongly operator-dependent, 

and above all noisier. But the ultrasound modality was also more interesting as it is able to create an 

anatomical image, but also Doppler blood flow image and generally it showed more properties of the 

inspected organ. At that time we hired Paolo Angelelli as our first MedViz-related PhD student. In the 

first period we had a frequent exchange with the Haukeland University Hospital without having a 

financed project. Then, in 2008 the “Illustrasound” project was granted by the NRC Verdikt Program. 

That year I was promoted to an Associate Professor and also became principal investigator of the 

project. We hired two more MedViz-related PhD students, namely Veronika Solteszova and Åsmund 

Birkeland. The project also included funding activity at CMR, where we established collaboration with 

Dag Magne Ulvang and Ola Kristoffer Øye. At that time a small office of GE Vingmed Ultrasound was 

located in Bergen, where Svein Brekke was employed. The branch was later moved to Horten, and 

Svein Brekke, who wanted to stay in Bergen, was hired as a PostDoc in our research team. He was 

instrumental in our research and in establishing contacts with researchers in the GE Vingmed 

company.  

-So, have you only been focusing on medical data? 

-We have also worked on geological and molecular data visualization. We established the project 

“Geoillustrator” together with CMR and Statoil, which dealt with visualization of geological concepts, 

where Tor Langeland was the principal investigator. We have also been very much involved with 

visualization of molecular dynamics, where Julius Parulek was the central person. Here we worked 

together with Nathalie Reuter, she was group leader of CBU.  

- Besides your research, what were your primary tasks at the Department of Informatics? 

-I was main responsible and lecturing the courses INF358 (Seminar in Visualization), where the 

students learned how research is carried-out and how to present new knowledge in structured and 

understandable form, and INF359 (Selected Topics in Visualization), which covers mathematical 

foundations of visualization and interactive visual analysis of data from different application 

domains, mainly medicine and biology. The University of Bergen is, however, struggling to get 

enough Master students. I have supervised five Master students, and additionally three PhD students 

I supervised as the main supervisor and six as a co-supervisor at UiB. 

-In 2013 our work resulted in that we won the Dirk Bartz Medical Prize from the Eurographics 

Association which is awarded bi-annually to visual computing technologies which are advancing the 

field and has a high utility potential.  The submission to this prize was essentially the outcome of the 

“Illustrasound” research project where several papers were describing processing and visualization 
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technology to augment ultrasound slices with overlay graphics defining spatial landmarks to the 

examiner for an arbitrary probe position. Ultrasound navigation is traditionally based on external 

position systems, magnetic or optical tracking, but those systems fail if the internal organs or the 

patient herself exhibit movement. We solved this challenge by using image-based registration for 

tracking. From the ultrasound sweep over a particular organ of interest we build a single compound 

volume on which we define the navigational overlays. Then during the live examination a real-time 

registration is performed between the compound volume and the currently examined ultrasound 

sector. The result of the registration then defines how the navigational overlays are positioned with 

respect to the inspected volume. In addition to this we also presented new illumination models for 

3D ultrasound that better convey structures and eliminate the presence of noise in the rendered 

images. 

During my research I increasingly got attracted to visualization of human physiology. Usually there 

are very distinct ways how one phenomenon in biology could be studied and described. For example 

some research branch investigates the particularities of a structure whereas another one studies 

quantities instead, and both study essentially the same thing. Visualization of such heterogeneous 

data is an opportunity to give a more comprehensive view that includes all the different aspects. 

These ideas gave rise to another research project that got funding from NFR, i.e. the 

“Physioillustration” project, where we look into integration of metabolic pathways shown together 

with catalyzing enzymes, and integrate their structure and functional components in an automated 

way. While I was the PI in the beginning of the project, after my relocation now the project is 

managed by Professor Helwig Hauser.  

-So lately your working situation has changed? 

-In 2012 I received a local grant in Vienna for a tenure track fulltime position. I wanted to come 

geographically closer to my elderly parents so I decided to accept this offer. At the same time, I still 

have a 20 % position at UiB, so I enjoy frequent visits of Bergen. In this way I am back where I started 

my scientific career, and at the same time my life situation has totally changed after I got family. I am 

married to Sonia Viola, who I “hijacked” from Bergen, and we have got little Emma who is four 

months now. It is funny, but we live now in the 9th district in Vienna where medical research has a 

long and rich history. So while being a technical person myself, being around medical researchers 

seems like my natural habitat. 
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Interview with Dr. Tina Pavlin 
Tina Pavlin was born in 1974 in Nova Gorica, Slovenia, which is located on the Slovenian-Italian 

border and is about half an hour from Trieste. -I left home when I was 16 to follow the International 

Baccalaureate (IB) Program in Ljubljana, says Tina. IB gave me a good background in mathematics, 

science and English, and its excellent reputation helped me get accepted with full scholarship into 

Princeton University, New Jersey, on the East coast of the USA. In 1997 I received the degree of 

Bachelor of Arts (AB) from Princeton with a major in physics and a certificate (a kind of minor degree) 

in German Language and Literature. The Bachelor thesis that I had to write in my 4th year of studies 

was in cosmology, because at that time I wanted to become a theoretical cosmologist.  

-But then I got the opportunity to dig deeper into experimental science. Instead of continuing onto 

graduate studies right away, I took up the opportunity to work in an atomic/nuclear experimental 

physics group of Prof. Gordon Cates at Princeton University. His group was participating in research 

on particle accelerators in Virginia (Jefferson Laboratories). The group was responsible for making 
3He (2 protons, 1 neutron) nuclear targets in order to study spin properties of the neutron. 3He can 

be polarized (i.e. magnetized) using a technique called spin-exchange optical pumping. Since this 

technique uses lasers instead of magnets to produce magnetization, the gases are often called “laser-

polarized gases”. Because 3He is a noble gas and therefore non-reactive and non-toxic, the 

researchers at Princeton came up with this idea that polarized noble gases such as 3He and 129Xe 

could be used for MR imaging of lungs. Unlike other organs with a high water content (water is the 

source of signal in MRI), lungs are hard to image using conventional MRI techniques, so lung-imaging 

is primarily done using CT. Laser-polarized 3He and 129Xe showed great promise for noninvasive lung 

imaging: one can see, for instance, signal voids in the areas where gas flow is obstructed due to 

diseases such as asthma and emphysema. Since 129Xe is soluble in blood, one can also study the 

efficiency of gas-exchange in the alveoli. This was my first introduction to MR, much before I came 

face-to-face with an MRI scanner. 

-While working at Princeton I was accepted into the PhD program in physics at the California Institute 

of Technology (Caltech), close to Los Angeles, to continue working on the optical polarization 

technique. I remember that at first I did not want to apply to Caltech because I thought I would never 

get accepted, but then professor Cates convinced me to send in my application, which I did one day 

before the deadline. I remember he told me I had nothing to loose by applying. And so I got 

accepted. 

At Caltech I first continued to work on spin-exchange optical pumping and electron paramagnetic 

resonance techniques. My group built one of the first portable 129Xe polarizers, which meant that we 

could produce a small quantity of polarized 129Xe anywhere, on demand. My PhD advisor, Prof. Emlyn 

Hughes, who was also interested in the use of 129Xe for lung imaging and who at that time was mainly 

working at Stanford Linear Accelerator, got in contact with the Stanford MRI group lead by Prof. 

Albert Macovski with a hope of establishing a collaboration between the two groups. He sent me to 

Stanford University (in Palo Alto, between San Francisco and San Jose) for a year to explore these 

ideas further. My project was to combine the hyperpolarized-gas MRI with the so-called prepolarized 

MRI technique, which the Stanford group (Prof. Steve Conolly) pioneered. In prepolarized MRI, a high 

field magnet is replaced by two permanent magnets – one medium-strength magnet to polarize the 

spins and one low field homogeneous magnet to read-out the signal. Since laser-polarized gases are 
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used at low-field strengths as well, it seemed natural to combine the two techniques. We managed 

to explore this on phantoms, but did not apply it to a biological situation. The title of Tina Pavlin’s 

PhD thesis was: “Hyperpolarized gas imaging and polarimetry at low magnetic field”. 

What were the main challenges during your PhD study? 

-The biggest challenge was that I had to migrate between the Stanford and Caltech groups without a 

concrete plan, and without proper guidance. My advisor was not involved much in my research as 

this was new territory for him as well, and people at Stanford were officially not responsible for me, 

although they did their best to get the project up and running. To compensate, my advisor hired two 

technicians in their 70s, a woman and a man, who were to assist me with the purely technical aspects 

of the project. The man was renowned in the nuclear physics community for being a technical wizard, 

but the communication with him was extremely challenging. In addition, he belonged to the 

generation when scientists were mostly men, so working with young women did not come naturally 

to him. Suffice it to say that I almost quit my doctorate studies at that time, but fortunately, I 

persevered and grew a bit thicker skin. After a year at Stanford, my advisor ran out of money and I 

was ordered to complete my work at Stanford and start writing my PhD thesis, even though we did 

not get the results we hoped for. On the bright side, I was forced to finish my doctorate studies in 5 

years, while an average experimental PhD degree at Caltech takes 6-7 years to complete.   

-The advice I would give to young people today is to be very critical when choosing their PhD group 

and advisor. In the USA, the name and therefore the ranking of the school are very important, but for 

postgraduate studies, the research group and the advisor’s reputation are even more critical. It is 

what determines the success of the project and ultimately your entire postgraduate experience.  

-Then, in 2003, I went to work with the group of Prof. Ron Walsworth at the Harvard Smithsonian 

Center for Astrophysics in Boston where I was hired as a visiting scientist. Ron’s group was using 

polarized 3He and 129Xe to probe porous structures: from rocks, granular media, fluidized beds to 

biological tissue. I was involved in many of these projects, but my main research focus was lung 

imaging using 129Xe in collaboration with Brigham and Women’s Hospital in Boston. There, I built a 

receiver coil (a prototype) for MRI imaging of human lungs. The group was very multidisciplinary and 

I learned a lot working with people with such different backgrounds, knowledge and expertise. 

However, I was yet again the person navigating between two groups who were not always on good 

terms with each other, with a project that demanded a commitment from all parts involved.  

-In 2004, at a conference in California, my colleague introduced me to my Norwegian husband John 

Georg Seland, who at that time was working as a postdoc at NTNU in Trondheim. John was a visiting 

researcher at MIT the year before I moved to Boston, and since we work in the same field, he knew 

my group very well. I moved to Norway in the fall of 2005. I first got a job as a researcher in the 

group of Prof. Per Jynge at Department of Circulation at NTNU, applying T2-diffusion correlation MR 

techniques to determine cellular structure of ex-vivo perfused rat hearts. After my maternity leave, I 

started as a post-doc in the MRI group of Prof. Olav Haraldseth at NTNU. This was my first real 

introduction to the preclinical MRI. We then moved to Bergen in the summer of 2008 because John 

got an Associate Professor position at Department of Chemistry at UiB. In 2008 I started working in a 

50% position as a Chief Engineer at the Molecular Imaging Center (MIC) at the Department of 

Biomedicine, UiB, under the leadership of Prof. Frits Thorsen. The other 50% of my work was, for a 
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year, at the Center for Integrated Petroleum Research (CIPR), where I studied the use of NMR in 

rock-core analysis with emphasis on local wetting properties. 

 

Dr. Tina Pavlin is preparing for a MR scan of a mouse. 

From the end of 2010, Tina Pavlin started as a postdoc in 50 % of her time, financed from Helse Vest, 

and she continued to work 50% at MIC where her primary focus is to run the small animal MRI 

scanner and manage the MRI facility. This means taking care of MR hardware and software, giving 

user courses and hands-on training, doing assisted scanning and participating in scientific projects. 

The postdoctoral project is to apply novel diffusion methods to characterize tissue microstructure 

and thus to contribute to novel contrast techniques, for instance, in imaging of tumors. DTI is a well 

established technique that gives consistent results in highly structured areas of the brain, like white 

matter, but it fails to model areas of crossing fibers and grey matter. – I therefore work to exploit the 

potential of diffusion-weighted MRI to become an in-vivo microscope of the brain and body.  

So what opportunities and challenges do you foresee in the near future? 

- Since my background is physics and the project I am working on is at the intersection of physics and 

biomedicine, I crave more interaction with people in the departments of physics and mathematics. 

Another challenge in my postdoc work is to implement new methods, in the form of new pulse 

sequences, on the scanner. A lot of work is needed before one sees some results.  
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-In the engineering job it is a challenge to have a wide spread of responsibilities, such as getting 

finances for new equipment, as well as making sure the lab is clean, in-order, and equipment is 

working properly. It is challenging to work on many different projects, but I enjoy this challenge, as it 

forces me to constantly acquire knew knowledge, especially within biology and medicine. However, 

one of the toughest challenges is to evaluate the cost versus benefit of using MRI in novel 

applications. Often it is hard to estimate in advance how much time and effort it would take to get 

the desired results, if at all. It is therefore important that the researchers perform pilot experiments 

before embarking on a full study with many animals.  

-There are many opportunities in my job. For instance, MIC already has many resources, but there is 

always potential for growth – to bring in new multi-modal imaging equipment, such as PET/MRI, as 

well as additional technical and scientific personnel to run the equipment. New equipment brings in 

new projects and therefore new challenges that make my work interesting, exciting and fun. 

-When it comes to my own research on diffusion MRI, I have a vision to build a strong research group 

that would focus on the application of emerging biophysical models of diffusion and perfusion to 

characterize tissue microstructure non-invasively. This would become a sort of Microstructure 

Imaging Group, with a focus on applications, especially in the field of tumor biology and multiple-

sclerosis. We have a strong research environment in both fields here in Bergen, so it feels natural to 

test the success of these methods on accessible and well-characterized animal models. The 

realization of this vision very much depends on the results that we are producing now. In addition, I 

want to use my experience in porous media research and apply the methods used to characterize 

rock-cores to in-vivo imaging. Many people do not think of biological tissue as a porous structure, but 

to first, rough approximation, it is.  

-My immediate future plan is to finish a project I am working on together with a master student 

Vanja Flatberg, research coordinator Dr. Renate Grüner from the Dept. of Radiology at HUH and 

Dept. of Physics & Technology, UiB and physician Stig Wergeland from the MS group at HUH. We 

hope to detect changes in myelination in deep grey matter in a mice model of MS disease, using a 

biophysical model of dendrite density. Then I will go to Slovenia for 6 months in the fall of 2015 to 

work with the NMR/MRI group at the Institute Jozef Stefan in Ljubljana, under the supervision of 

Prof. Igor Sersa and Prof. Janez Stepisnik. While there, I would like to explore the voxel-vise 

correlations between T2 relaxation time and time-dependent diffusion and how it could be applied 

to characterize tumor microstructure. Of course the hope is to eventually implement these methods 

in the preclinical system at MIC.  

-2015 will also be a busy year, Tina concludes. 
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Interview with Professor Emmet Mc Cormack  
 

Background 

Emmet Mc Cormack was born in Clane, Co. Kildare in Ireland. – I was raised in a typical working class 

background where education was not really a massive priority, but my aunt who was one of the 

primary school teachers at the local school noticed my “creative” talents of e.g., putting music 

cassettes in toasters and enrolled me in school when I was four years old. Science was not taught at 

primary level in Ireland and I had no specific motivation for science upon entering secondary school 

where I liked art and mathematics more. However, I was encouraged to take science to give me a 

broader education, so pursued technical drawing, higher level mathematics in addition to chemistry 

and physics. Then I moved to Dublin at the age of 17 where I took a double honors Bachelor degree 

program in applied chemistry and mathematics over 4 years, at University of Dublin. My younger 

siblings followed their more artistic tendencies with M.Sc in sound engineering (brother) and make-

up and hair stylist (sister).  

 

Emmet Mc Cormack (Photo: Marion Solheim) 

- As a student at University I was not so very diligent, more occupied with rock climbing and 

experiencing the joys of a university education than studies, normally just doing enough to pass the 

exams at the end of the year. In the summers I travelled to the US and Canada working on building 

sites to earn enough for the next year and during the semesters worked weekends in a mushroom 
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farm and teaching kids music and science for cash. In my final year I broke my hand in several places 

so I was in a cast preventing me from sports, and actually turned out to be a pivotal moment for my 

future. Finally with nothing to distract me I had to focus on my final year projects in Chemistry and 

Mathematics. In my chemistry project I was asked to investigate a particular reaction that one of the 

PhD students in the group was having issues with. I went to the library to dig out information and 

later I got free hands to play in the lab, which I found very exciting. Fortunately, I managed to solve 

the problem and realized that actually this science business was really fun. I got further 

encouragement by doing really well in my final exams and then one of my professors told me I 

should do a Ph.D. I suppose once someone plants that seed in your head, it’s very difficult to ignore. I 

had never really thought about postgrad studies, my main aim was to get a good degree and get a 

job, but I then decided that I’d give a Ph.D a go and see how that went.  After four years of studies I 

finished my Ph.D in Pharmacy (Pharmacognosy/medicinal chemistry), with the Ph.D thesis entitled 

“Design, Synthesis and In Vitro Evaluation of Novel Anti-Cancer Compounds”, defended in February 

2003. The move into the cancer field was a personal choice, a very close uncle had just developed 

cancer and my grandfather had previously survived colorectal cancer and I wanted to use my 

knowledge and skills in that direction. 

- What were your major challenges during your Ph.D studies? 

- Well, I was lucky in so far as I got a scholarship for Ph.D, because of my exam results, but at the 

time, you only got 5.000 Euro a year which was not enough to live on. Most of my friends had left 

Ireland and moved to Australia for a few years and were earning good money and living the good life, 

while I was still in student mode and living on the bread line. To make ends meet I demonstrated 

chemistry labs at Dublin Institute of Technology (similar to Bergen University College) and taught 

pharmaceutical chemistry. My project was also funded from industry by Jansen Pharmaceuticals 

(now Johnson and Johnson) which meant that we had tough deadlines to meet and the products had 

to be prepared to industrial standards. So there were many 16 hour days in the run up to deadlines 

which was tough when you had 2 part time jobs to fulfill in addition. So sometimes I looked at my 

friends and wondered if I had made the right decision.  

- Another challenge was some arising conflicts with my supervisor. What got me interested in 

chemistry in the first place was the exploratory nature and collaboration. While my supervisor 

needed to get us to produce compounds for the company and was paranoid about collaboration or 

that anyone would know what we were working on. 12 years later and I still have not published 

anything from my Ph.D which is very frustrating. Also, in those kinds of studies (very large molecule 

synthesis) you never get the final products until right at the end of your Ph.D time. Many times I felt 

that I had no progress and it can be difficult mentally, to put in so much work and not feel that it’s 

really paying off.  But as we say in Ireland “If you throw muck at the wall, some of it will finally stick” 

or as my mentor during my Postdoc here in Bergen, Professor Bjørn Tore Gjertsen used to say: 

“When the going gets tough, the toughs get going” and you just have to keep on working and you´ll 

get there in the end…. (although I think Bjørn Tore stole that line from Billy Ocean ;-) I suppose a Ph.D 

is a bit like training for a sport, your never gonna get faster if you don’t push your boundaries.   

- My advice to the Norwegian Ph.D students is that you should not think of yourselves as employees 

but as students. You have 3-4 years to explore and develop as a scientist, so use that opportunity to 



                                                                                                        39 
 

 
 

immerse yourself in your discipline and not treat it like a 9-5 job. It’s a very short period of time and 

no matter how tough, time will fly and you will miss this time as a Ph.D when it’s over.  

- After finishing my Ph.D dissertation, waiting for the Ph.D defense, I did a short postdoc period to 

make all the compounds I previously had designed and produced in experimental scale, in bulk, 

Emmet says. 

- How did you end up here in Bergen? 

- I met a Norwegian girl in the final year of my Ph.D and came here in April 2003. Professor Bjørn Tore 

Gjertsen had a postdoc position in acute leukemia which I applied for. Although, this was not 

chemistry, and I did not get the position, Bjørn Tore offered me the possibility to learn more biology 

of cancer and offered me a six months contract to see how I could get on. 

- It was a bit of shock to the system, in both the working environment and biology. During my Ph.D 

studies I had taken an animal course to extract a protein critical to dividing cancer cells from pig 

brains. When Bjørn Tore learned of this he asked me to develop an animal model of acute myeloid 

leukemia. Also, Bjørn Tore had funding for an optical imaging system, and I was asked to develop that 

for preclinical imaging of cancer. It was a lot of work in a field I was completely unfamiliar with, but I 

guess again, through a lot of perseverance we managed to make one animal model and imaging 

modality, which now today extends to over 40 different models and multiple imaging modalities and 

probes.  

- Currently, I’m a full Professor in Pharmaceutics and Pharmaceutical Technology (“Galenisk Farmasi” 

in Norwegian) and have developed my own research group (organized within the section of 

Haematology and the translational haematology cluster or THC) at Department of Clinical Science K2 

at UoB. My group currently consists of 1 Veterinarian, 2 Postdocs, 3 Ph.D Students, 1 research 

associate in Chemistry, 1 M.Sc student, 3 technicians and 4 PhD students that I co-supervise. I have 

graduated three PhD students (Elisabeth Silden, Maja Mujic and Øystein Helland) and 14 Master 

students (9 A´s, 4 B´s and 1 C) so far.  

- Our current main focus is translational molecular imaging in cancer. We have a lot of collaboration 

with postdoc Spiros Kotopoulis in Professor Odd Helge Gilja’s group and with Professor Bjørn Tore 

Gjertsen, besides international cooperation with groups in Sweden, Switzerland, USA, Ireland and 

Norway. Our main goals can be summarized as to develop relevant preclinical models for 

development of drugs and imaging agents. We develop patient xenograft models or “Avatars” of 

patient’s disease and complimentary or theranostic imaging. Many drugs fail in clinical trials and we 

believe this is, in part, through use of inappropriate models and lack of imaging strategies. So our aim 

is to try and use the most relevant models and imaging strategies for the disease in questions to truly 

interrogate the drugs’ potential.   

- In our department Professor Øystein Bruserud, Professor Bjørn Tore Gjertsen and I work very close, 

where I contribute with the preclinical in vivo part. We are small here in Bergen so we have to work 

together. Øystein, who recently got a big project from the Norwegian cancer Society, is a specialist in 

patient biobanks, immunology, metabolism and he has a vast clinical experience. Bjørn Tore’s 
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expertise in molecular biology and clinical trials makes him an expert in development of new 

therapeutic strategies. - Bjørn Tore has been really a great mentor, Emmet says.  

- And you are also involved in the company KinN Therapeutics? 

- Yes, KinN Thearpeutics AS was founded by Stein Ove Døskeland and members of his group in 

addition to Bjørn Tore Gjertsen in 2004, based on a cyclic AMP inhibitor patent, but it became a 

sleeping activity after a while. Later, during my postdoc with Bjørn Tore, industry became interested 

in our activities and they wanted to collaborate. We tried this initially, but there is always some 

friction in this arrangement as industry just wants the results and are maybe not so interested in 

publications, whereas in academia it’s a case of publish or perish. Nearing the end of my postdoc 

period Prof. Jim Lorens, who at the time headed Unifob’s interests at the Department of 

Biomedicine, was interested in setting up a program, whereby industry could gain access to the 

exciting things going on in academic labs through a contract research group. As Bjørn Tore and I had 

already had interactions with academia, and my funding was running out, the idea was to give me an 

opportunity to try and develop this as a business idea with Unifob as a facilitator – while giving 

something back to Bjørn Tore’s lab for access to the technology. We started activities in May of 2007 

I think, and by the end of the year we had two employees and made a good profit for Unifob. At that 

point the decision was made that this should be spun out into a company, so Bjørn Tore and I bought 

all the shares in KinN Therapeutics AS and paid Unifob for transfer the activities there. It was a 

difficult transition, with conflict and intrigue along the way. But you live and you learn ;-) 

- The concept with KinN Therapeutics so far has been a little different than a conventional company 

that is mostly just interested in earning profit. Our goal was to secure people and to have a model 

whereby we could interact with the pharmaceutical sector and gain access to novel cancer drugs, 

without compromising academic integrity. Any profit earned goes back into the company and its 

employees; shareholders do not earn a penny. This has worked reasonably well, and we have been 

able to retain students as they move from M.Sc to Ph.D or Ph.D to Postdoc through activities within 

the company, that otherwise would have had to leave academia to get a job. Through KinN we 

provide students an alternative research career option to just academia and their contributions to 

the academic environment through collaboration are priceless. A good example is veterinarian 

Mihaela Popa who has helped establish many preclinical models for the groups at MOFA, which 

would never have been possible without KinN. KinN also uses the core facilities here at UoB, and is 

an access point for big grant applications e.g. Horizon 2020. On the whole KinN has really contributed 

to the local academic environment.    

-Finally, what are your future plans? 

- I want to continue with pharmacy, because we want to further develop the galenic approach in 

making new pharmaceuticals. We have identified some compounds and we want to develop 

promising drugs, which eventually can foster new companies. - In this area MedViz plays a key role in 

financing research and in network building, Emmet concludes, before he quickly is off for the next 

meeting, a true working class hero. 
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Interview with Professor Ingfrid H.S. Haldorsen 
 

Background 

Ingfrid Helene Salvesen Haldorsen was born in Bergen and started to play the piano at the age of 6 

years. 

-Are you still active playing your piano in your spare time? 

-Yes, I enjoy it a lot. Last February I played a solo piece at the inauguration ceremony of the new MR 

Centre at Haukeland University Hospital. It is also nice to play together with other musicians. I also 

find great pleasure in accompanying one of my daughters playing the violin.  

Ingfrid graduated from high school at the age of 18, and thereafter she studied for a year at Saint 

Olaf College in Minnesota, USA, where she studied English and music. At the age of 19 she started 

medical school in Bergen and graduated as a medical doctor in 1993. Ingfrid did her medical 

internship at Førde Central Hospital and at Slettebakken Legesenter in Bergen.  She started her 

specialist training in Radiology in 1998 at Department of Radiology at Haukeland University Hospital, 

where she now has her main position as a consultant. Paralleling a professional career, Ingfrid and 

her husband have had four children born in 1994-2002. 

- Prof. Emeritus John Ludvig Larsen initially came up with the idea for my Ph.D studies but Prof. 

Ansgar Espeland became my principal supervisor and Professor Olav Mella my co- supervisor after 

Prof. Larsen retired. My PhD project was on primary central nervous system lymphoma in Norway in 

1989-2003, and it was based on a national patient material identified through the Norwegian Cancer 

Registry. I spent a lot of time collecting medical records and pathological specimen from hospitals all 

over Norway. I appreciated the cross-disciplinary nature of the PhD project allowing me to gain new 

insight into oncology, pathology, epidemiology and radiology.  Although I had many helpful 

collaborators and excellent supervisors in this project, the PhD project was not an integrated part of 

the activity within a larger research group. I guess may PhD studies made me develop good stayer 

abilities, and it encouraged me to engage in more collaborative research networks in my future 

research.  Ingfrid defended her thesis at the University of Bergen in 2009, entitled “Primary Central 

Nervous System Lymphoma in Norway, 1989-2003 - Incidence, clinical features, histopathological 

findings, imaging characteristics, treatment, and outcome in a 15-year national material”.  

 

International experience 

In addition to her studies in Minnesota, Ingfrid and her family have also been living in India. 

-My husband and I have always had an occupational and social dream to expand our horizon by 

learning more about other cultures. When my husband was offered a position as Head of the 

Norwegian Operations in ABB in Bangalore in the South of India, we decided to go there for 18 

months in 2010 – 2011. I had the opportunity to carry out parts of my postdoc work there and 

wanted to establish cooperation with imaging partners.  

-We felt that living in Bangalore was safe for our children, aged 7-15 years at that time. They studied 

at an international school where they were exposed to a very different world of ideas. The 

international school was far ahead the Norwegian school in theoretical skills, however dominated by 

memorizing learning techniques with almost complete lack of an analytic and reflective approach, 

which is more commonly taught in Norway. Moreover, the Indian school system had quite elevated 

and ambitious perspectives and visions for their schools illustrated by the slogan of the school my 

children attended: “Indus International School: Creating Leaders of tomorrow”. 



                                                                                                        42 
 

 
 

 
Ingfrid H.S. Haldorsen together with her family, in front of Taj Mahal in Agra in the North of India. 

 

-It turned out that Bangalore had good opportunities for professional networks within imaging 

technologies, e.g. GE´s first and largest integrated, multidisciplinary Research and Development 

Center outside the US: John F. Welch Technology Center and the No.1  National Teleradiology 

Provider in the USA: Teleradiology Solutions were already established in Bangalore. Collaboration 

with both institutions was enabled during my stay, and I was invited by CEO Arjun Kalyanpur to have 

my daily working environment at Teleradiology Solutions and to become an appointed lecturer at 

their regular teaching seminars.  

-In Bangalore I learned more about how to run a commercial teleradiology service, and the 

continuous quality assurance program that the center employed impressed me. I also found the 

research team working with advanced MRI techniques at GE very inspiring to collaborate with.  In 

addition to the valuable professional experience for my husband and me, the entire family had 

exciting days in India, both individually and together as a family. During our stay we gradually started 

to view our original “Norwegian” attitudes and way of thinking somewhat differently. India is for 

example very hierarchically organized. Although the caste system was formally banned in 1950, the 

Indian society is still very much influenced by its ideas. On the other hand, elderly people in India 

earn more respect from the young generation and the elderly take more actively part in raising the 

kids. It was very interesting to experience the big cultural differences between India and Norway, and 

reflect upon strengths and weaknesses in both societies, Ingfrid says. 

 

 



                                                                                                        43 
 

 
 

Current focus 

Ingfrid H.S. Haldorsen was appointed Professor in Radiology in 2013 at the University of Bergen at 

the age of 44 years. She was then the second female professor in radiology in Norway ever, and is 

currently the youngest professor in Radiology in Norway.  Her postdoctoral work has focused on 

advanced functional imaging of gynecologic cancer as part of the research group Bergen Gynecologic 

Cancer Research Group, headed by Professor Helga Salvesen, who is Ingfrid´s sister. 

 

– The overall aim is to identify new robust imaging biomarkers relevant for diagnosis and treatment 

in order to enable better and individualized treatment of cancer. We have recently identified 

functional imaging markers based on FDG PET/CT and MRI that are linked to advanced stage and 

dismal prognosis in endometrial cancer (Haldorsen et al, British J of Cancer 2014 and Eur J Radiol 

2013). These imaging markers are currently studied in relation to molecular and genetic markers in 

the corresponding tumor tissues. In collaboration with MSc, PhD Camilla Krakstad, an orthotopic 

endometrial cancer model has recently been developed. This mouse model has been imaged during 

disease progression by FLT and FDG PET/CT, MRI and optical imaging, and this multimodal imaging 

platform will be used to further explore treatment response in tumor xenografts during novel 

targeted therapy.  -I was recently very fortunate to receive a generous funding from Bergen Research 

Foundation, securing resources to run these studies.   

 

Paralleling my PhD- and postdoc studies I have also had the pleasure of long term collaboration with 

Bergen Diabetes Research Group, headed by Professor Pål Njølstad. We were invited to publish a 

review article entitled “The role of pancreatic imaging in monogenic diabetes mellitus” in a very 

prestigious journal (Haldorsen et al., Nature Reviews endocrinology, 2012) highlighting research 

conducted by the group; advanced imaging techniques can identify pancreatic features relevant for 

pancreatic disease and function and enable novel pancreatic characterization of the various subtypes 

of monogenic diabetes.  
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Professor Ingfrid H.S. Haldorsen in front of one of the MR machines at Department of Radiology, HUH 

 

In 2014 Ingfrid Haldorsen and Professor Jarle Rørvik founded the Bergen Abdominal Research Group 

(http://www.uib.no/en/rg/abdimaging ). This research group aims to identify and validate clinically 

relevant imaging biomarkers in order to enable tailored and individualized treatment in patients with 

abdominal disease. The group includes radiologists, radiographers, physicists and basic scientists, has 

an extensive network of collaborating partners and arranges focused mini-seminars regularly.  

Ingfrid is currently supervising the following PhD students: MD Jenny A. Husby, MD Sigmund Ytre-

Hauge, MD Gaute Watle and MD Anne Berg and several medical students. Ingfrid also has a close 

cooperation with various researchers locally (e.g. Prof. Helge Ræder, Prof. Anders Molven, Prof. 

Anders Lundervold, Prof. Emmet McCormack, Assoc. Prof. Renate Grüner, Tina Pavlin, Njål Brekke, 

Erik Hanson and Camilla Krakstad), nationally (e.g. Prof. Atle Bjørnerud, UiO; Prof. Tone Bathen, 

NTNU) and internationally (e.g. Prof Mathias-Guiu, Spain).  

 

Strong scientific focus in the family 

-You mentioned that you are cooperating scientifically with your sister Helga. Can this be an ethical 

publication challenge in the family perspective or a motivating factor? 

-Well, actually I feel that we are inspiring each other. We used to live in separated research 

“bubbles”, but after I started working with Bergen Gynecologic Cancer Research Group we have 

overlapping scientific goals but with very different expertise. Helga and her group at KK are fully 

responsible for collecting the clinical patient data and the tissue biobank material whereas I am 

together with my PhD students responsible for the extensive imaging material that is generated from 

patients and in the animal models. When it comes to publications, I think we tend to be extra careful 

http://www.uib.no/en/rg/abdimaging
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to avoid “free” authorship and publication points. We conform to the Vancouver rules and with high 

transparency, and the author lists are regularly discussed among researchers of the group. By the 

way, I also cooperate and publish together with my younger brother Øyvind Salvesen at NTNU, who 

is a statistician. Statistical issues and scientific challenges can be discussed very easily via mail and on 

the phone. In my family, scientific discussions are perceived as very fun, and a favorite topic even in 

family parties for some of us. However, we try to keep in mind that is not necessarily as interesting 

for all family members.  

 

Future plans  

Advanced imaging methods are indeed a very exciting scientific field. Future medical breakthroughs 

will very much rely on and involve novel medical imaging methods to enable safe and early 

monitoring of treatment effects. I feel privileged working with very many dedicated scientists, 

including many researchers within the MedViz network, that are all aiming at transforming medicine. 

By identifying novel imaging biomarkers we may provide better tools for safe customization of 

patient treatment.  

- My future plans can be summarized in two points, Ingfrid concludes, before she quickly finishes her 

lunch and flies to her duties in the clinic: 

 Identify and validate novel imaging biomarkers and integrate these biomarkers in preclinical 

models to develop targeted therapies. 

 Contribute in multidisciplinary research networks and as a partner in larger grant 

applications both nationally and internationally.  
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Interview with Physician Hilde Løland von Volkmann 
 

Background 

Hilde was born in Bergen, studied abroad and came back to work at Haukeland University Hospital.     

- My goal has always been to study medicine. Therefore I also chose German language at high school. 

Then I continued to study for Medical Doctor (MD) in Düsseldorf in Germany at Heinrich Heine 

University in the period 1985-1991. Düsseldorf is actually not a typical student city, although known 

for its beautiful “Altstadt”, having a rich business life and nice and expensive shopping areas. The 

study was quite theoretical and less practical compared to the medical study in Norway, and had 

implemented multiple choice questionnaires on almost all written exams, plus oral examination. 

There were 1500 new medical students each year in Düsseldorf, compared to only 300 per year in 

Norway in total at the same time. I also met my husband in Düsseldorf when I was about to finish my 

studies. Richard is also MD and is now working at Åsane Øyeklinikk. He is originally from the city of 

Wuppertal and got his family name from his great, great, great-grandfather Richard von Volkmann 

who was knighted in 1885 by Kaiser Willhelm the 1st due to his excellent work as surgeon.  So, there 

are some funny coincidences, Hilde says.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MD Hilde Løland von Volkmann at Gastroenterological Section, Medical Dept.,  

Haukeland University Hospital. 

 

Hilde took her internship in 1992-1993 at Tynset and at Sandviken Hospitals, and did her district duty 

in Florø. -Then I carried on with HES work for industrial companies in Bergen, Sotra and Askøy, and 

worked at Bergen Emergency Clinic (Legevakten) for 1.5 year. I came to Haukeland University 

Hospital (HUH) in 1994 and was engaged in different deputy positions in several departments before 

I got a permanent position at the Gastroenterological Section, Medical Department in 2002. In the 

mean time we got two children (presently 15 and 18 years). All this different practice has given me 
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useful experience, Hilde points out. -My specialty, however, is in internal medicine with subspecialty 

in gastroenterology with main focus on Inflammatory Bowel Disease, IBD. 

 

Ph.D studies 

-Due to all my work and family related activities, it took a while before I decided to go on with a Ph.D 

study, which I am currently enjoying. It is great to be in a position to set aside time just for reading 

and digging deeper into interesting gastroenterological challenges, Hilde says with enthusiasm. Hilde 

has worked in the clinics for 20 years and gradually she became more and more concerned about 

patients with Crohn’s Disease. Another researcher at HUH, MD Torunn Fiskerstrand at Center for 

Medical Genetics and Molecular Medicine observed and published in New England Journal of 

Medicine a study revealing that a genetic mutation caused a familial diarrhea syndrome (Fiskerstrand 

et al. 2012). This observation came as a consequence of previous phenomena observed in children by 

MD in pediatrics Rune Tronstad and gastroenterologist Birgitte Emken, both working at HUH. Hilde 

became interested in the gene mutation, mainly because 20 % of the patients in the family have 

Crohn’s Disease.   

 

–So, then I started my Ph.D studies with the tentative title “GUCY2C genotypes – Intestinal 

inflammation and dysmotility –is there a link to Crohn’s Disease?”, supervised by Professor Odd 

Helge Gilja, postdoc Dr. Kim Nylund and postdoc Dr. Torunn Fiskerstrand. The mutation causes 

diarrhea and liquid loss, especially in the new-born period. In order to obtain more information 

about the fluid distribution in the small and large bowel and the motility as well, we performed an 

abdominal ultrasonography of 23 members of the family with the genetic disorder. Interestingly, we 

found fluid filled small bowel loops and dysmotility in all, results which we are publishing right now.  

 

-In my next study I will study the effect of a meal on the small bowel in these patients. A panel of test 

persons will be examined with a capsule, which they have to swallow, and which is measuring pH and 

transit time, and I will also examine them with ultrasound. 

 

-Isn’t tricky to interpret the ultrasound images from the vast amount of activity in the intestines? 

 

-Well, in the beginning the images seemed to be quite messy, until you get proper training and 

experience, Hilde says. –Take a look at these pictures and the short video clip, which I have named 

“The snow globe”, showing a form of turbulence in the intestine, with non-propulsive movements 

mimicking a snow globe. The most interesting about this is that it seems as the content in the small 

bowel is not transported further down for a long time, as it should, and this is probably the reason 

for the discomfort these family members all have. It is known that different hormones are generated 

in the intestine cells, and can cause different symptoms if the interplay is disturbed. My further plan 

is to look into the levels of particular hormones and see if they are related to inflammation or 

dysmotility, and even find a practical treatment. 

 

- What has been the most challenging part of your Ph.D study so far? 

 

- The most challenging part has definitely been the statistics. Since I speak German at home, I also 

have some challenges with English oral presentations. However, the study per se is very interesting 
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indeed, and it gives more meaning to my work. It is very interesting how the different scientific fields 

of gastroenterology and genetics can be combined to improve communication between researchers 

and thus the understanding of the Crohn’s Disease, Hilde states. 

 

As a result of Hilde’s work, she won the fellowship price (10.000 NOK) from NFUD (Norsk Forening for 

Ultralyddiagnostikk) in April and achieved the 3rd price at the Research School in Clinical Medicine at 

UiB for an oral presentation in January this year. 

 

Future plans 

-In the near future I will go on with my Ph.D studies and I have planned for defence of the Ph.D 

dissertation in 2017. Then I will hopefully be in position to continue my research in the same 

direction as I have started and dig even deeper in the gastroenterological mysteries. I also want to 

strengthen my network and become more active in MedViz’ different projects and activities, Hilde 

concludes. 

 

Reference 

Fiskerstrand T, Arshad N, Haukanes BI, Tronstad RR, Pham KD-C, Johansson S, Håvik B, Tønder SL, 

Levy SE, Brackman D, Boman H, Biswas KH, Apold J, Hovdenak N, Visweswariah SS & Knappskog PM. 

Familial Diarrhea Syndrome caused by an activating GUCY2C mutation. The New England Journal of 

Medicine, 2012, 366: 1586-95. 
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Interview with Researcher Dag Magne Ulvang 
 

Background 

Dag Magne was born in Bergen and grew up at Varden in 

Fyllingsdalen. After finishing his studies at Fyllingsdalen highschool, 

he did his military service duty at “Befalsskolen for Marinen” in 

Horten for one year, followed by one year at the frigate KNM 

Bergen. “I already then was interested in electronics and started my 

education in communication and electronics, in parallel with my 

work with maintenance of communication equipment on board the 

ship. We were sailing with the NATO forces”, he tells. Dag Magne 

continued studying electronics at Bergen University College and 

graduated in 1995. Then he went on with studies at NTNU and became ”Sivilingeniør” (Master in 

Engineering) in data technology in 1998. After his studies he started directly at Christian Michelsen 

Research (CMR) as research assistant and later he became researcher at CMR. 

 

Dag Magne has worked with quite different projects at CMR, from which we highlight a handful of 

them here. “At CMR I have mainly worked with data graphics and visualization. I also worked with a 

scaffolding structure and developed software to automatically calculate a scaffolding around a 

building”, Dag Magne says (Figure 1). 

 

 
Figure 1. Example of a computed scaffold around a digital model of a building. 
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 He also participated in the development of EchoPAC-3D at Haukeland University Hospital (HUS) 

together with Ditlef Martens from GE Vingmed. At that time, the hospital only had 2D ultrasound and 

applied tilted or rotating probes to generate 3D volumes, used by Professor Trygve Hausken and 

Professor Odd Helge Gilja to detect tumors in the liver or the stomach. This was front technology at 

that time. “I also worked with Vingmed to help develop the visualization part of their applications”, 

Dag Magne says. 

 

“Another interesting project was volume visualization towards the oil industry. 3D volume rendering 

in virtual reality showed great applications in the oil industry and we tried to introduce it in medical 

applications as well, e.g. within gastro and within brain stroke, but did no manage to trigger the 

industry into participation in larger projects”, Dag Magne says. “However, a related activity together 

with the department of Oncology and Medical Physics at HUS looked into using virtual reality for 

treatment dose planning A stereo monitor was mounted at the department in cooperation with 

Arnfinn Mehus from HUS, Yngve Kvinnsland, who is now working at NordicNeuroLab AS,  and Ludvig 

Muren now working at Aarhus University Hospital.”  

 

“I have also been involved in the CMR initiated company Gexcon, who works in the field of  safety in 

the industry, to simulate gas leakage, gas/dust explosions and fire. Together with Hydro and Statoil 

we developed an application for enhancing safety and risk communication. This application, named 

VR-Safety, presented the simulation results from Gexcon’s software in a photo realistic environment 

using virtual reality.”, Dag Magne tells (Figure 2). 

 
Figure 2. The VR-Safety application running in the VR-lab at CMR, and Dag Magne showing a gas leak 

in a process plant. 

 

“Both EchoPAC-3D and the usage of 3D and virtual reality in the oil sector were part of the 

motivation for further activity and establishing of MedViz in 2008, where particularly Vice President 
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in Business Development Christopher Giertsen from CMR and Professor Odd Helge Gilja at HUS were 

actively involved (Figure 3).  

 

 
Figure 3. Odd Helge Gilja and Christopher Giertesen at the 75-year anniversary for CMR, 8. June 2005. 

Actually, they were discussing how to start a new visualization initiative in Bergen,- later called 

MedViz… (photo: Dag Magne Ulvang) 
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Early MedViz activities 

Dag Magne Ulvang was also engaged in some of the early MedViz projects like the MRI-Kidney 

project of Professor Jarle Rørvik and the Illustrasound project intitated by Ivan Viola, both projects 

that have become MedViz lighthouse projects today. In the MRI-Kidney project Dag Magne and Ola 

Kristoffer Øye started to make a pipeline for registration, segmentation and visualization together 

with Professor Antonella Zanna Munthe-Kaas from Department of Mathematics at UiB, a work that 

currently has been further developed by, among others,  postdoc Erlend Hodneland from CMR and 

MedViz (Figures 4, 5).  

 

 
Figure 4. Early picture from the MRI-Kidney project, showing volume rendering of kidney anatomy 

with slice showing computations related to function. 
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Figure 5. Screendump of the early prototype for a MRI-Kidney application. 

 

The IllustraSound project, financed by the VERDIKT program in NFR, contributed to the financing of 

the Ph.D work of Dr. Veronika Solteszova and Dr. Åsmund Birkeland. Dag Magne Ulvang and Ola 

Kristoffer Øye developed at that time, streaming of ultrasound 3D data from a GE Vingmed scanner 

and real time 3D ultrasound data. “Ultrasound images from the liver are difficult to understand, and 

even in the diagnostic rooms at the hospital there are posters to help understand and remember e.g. 

the so-called couinaud segmentation of the liver. The portal vein and hepatic veins supply different 

parts of the liver and they are basis for subdivision of the liver in eight parts. The idea behind 

IllustraSound was to move this information from the posters and into the ultrasound scanner, as a 

live overlay that labeled the segments and improved communication between doctors and patient.By 

moving the probe across the liver the IllustraSound software generated a large compound volume 

from a series smaller volumes. Instead of using a magnetic tracking, we used the real-time 

registration algorithms on the ultrasound data to compute which part of the volume the probe was 

localized in. More information on the IllustraSound project is available at 

http://www.ii.uib.no/vis/projects/illustrasound/index.cgi . The cooperation between researchers in 

the IllustraSound project was very tight and we partly had to sit together to make it work properly. 

The economical part is often a challenge in such projects, but the project application defined who 

should do what, so this was working quite well”, Dag Magne tells and adds: “It is generally a 

challenge to be so involved in the medical environment that you can find good ideas together. 

Besides, often more industrial partners are needed. We thus need to strengthen our communication 

across the disciplines. Fortunately, we have initiated a tighter communication with the Bergen based 

http://www.ii.uib.no/vis/projects/illustrasound/index.cgi
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company NordicNeuroLab AS lately, and it is important that MedViz has a good relation to the local 

industry.” 

The role of MedViz 

“I believe that MedViz should continue to be an important meeting place, where technicians can get 

insight into medical challenges and to market our technologies locally. HUS has a huge instrument 

park and there is probably a need for both training and optimizing the operating procedures. I would 

thus encourage the clinicians to share what challenges they are facing that might be relevant for 

technicians to solve. In this context I would like to see more common meetings where we discuss 

ideas that we have not got a solution for yet and challenge each other: -How can we find a solution?  

-What is possible?” Dag Magne points out. “Still we are physically too far apart from each other to 

improve the daily communication. A MedViz Center in the hospital would improve this”, Dag Magne 

concludes. 

“My future plans involve more industry involvement. I also foresee that spin-off from the ongoing 

projects might become important for the hospital and we should always see how the ideas can be 

further developed”, Dag Magne Ulvang adds with an optimistic smile. 
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Interview with Professor Antonella Zanna Munthe-Kaas 
 

Background 

Antonella was born in Bari in the southern part of Italy. She took her Bachelor at University of Bari, 

including a research unit in mathematics with specialization in applied mathematics. -As a child I was 

always interested in mathematics and I wanted to go for engineering, but according to my father, this 

direction was not suitable for girls. I was rather recommended to choose mathematics to become a 

teacher. As a University Professor today one can 

say that I partly followed this advice, although I am 

very interested in the applications of mathematics 

in different disciplines such as image processing 

and medicine. There were, however, no 

opportunities to take a PhD in Bari, so after joining 

an international summer school in mathematics in 

Perugia, I was encouraged to study abroad. I got 

this opportunity when I received a scholarship 

from Italy and an European Union grant. I went on 

with a 3-years PhD study at Cambridge, followed 

by a research fellowship position at Newnham 

College in Cambridge, dealing with numerical 

solutions of isospectral flows, supervised by 

Professor Arieh Iserles. This was a good place to be 

a student because of its good reputation as a 

center of knowledge, with lots of world known 

scientists coming in all the time. In Cambridge they are quite good at facilitating research, and it is 

only yourself that puts the limits to what you can do, implying also that there is a rather high work 

pressure.  

I also had excellent opportunities to travel wide and far and participate to several international 

conferences, where I got known with the leading scientists in my research field in numerical analysis. 

One of the best advices I got while a student there is that it is very useful to always write notes on 

your computer from your work so that you gradually are able to develop and publish a paper. I lived 

in a college house together with 12 other girls during my study period. Then I met Professor Hans 

Munthe-Kaas from Department of Informatics, UiB, and we got married in 1997. We were allowed to 

have our own apartment at the college campus for a while. The college administration staff was very 

helpful with practical issues, so we had a nice time in UK, Antonella says. 

-So, how did you end up in Bergen? 

-My husband and I met at my first ever conference. We kept in touch using “ytalk”, a Unix based 

chatting system. He then came to Cambridge for a sabbatical term. He had already a permanent 

position in Bergen, so I ended up here with both family and job. After I finished my PhD and while a 

research fellow, I applied for a postdoc fellowship from the Norwegian Research Council. I got it, and 
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moved to Bergen to the Department of Informatics at UiB, where the Group of Numerical analysis 

was at the time. This group was later moved to Department of Mathematics as a consequence of the 

evaluation process of the Norwegian Research Council and is now called Computational 

Mathematics, Antonella explains. 

Current position 

Antonella was employed as Associated Professor in Applied Mathematics in 2005 and later promoted 

to a full time Professor, still in the Group of Computational Mathematics. Together with her husband, 

there are presently four-five people in the group while some colleagues were included in other 

groups.  

–Besides my research, supervision of students and administrative duties, I teach.  I am involved in the 

courses MAT262 (Image Processing) and MNF262 (Introduction to Image Processing and 

Visualization) that I highly recommend to all the students (also from medicine, biomedicine and 

biology) that work with images. I also teach linear algebra, classical mechanics, complex functions 

and other courses. Teaching takes a lot of my time. I also enjoy supervising my students. Milo Viviani 

finished his Master in September this year, financed by the EU Erasmus program. He was studying 

point vortices dynamics on a sphere. Right now I am supervising master student Will Haugeland, who 

is working on a project for stabilization of US images. My current PhD student Eyram Schwinger in 

Ghana is about to finish his thesis right now, dealing with detection of ships from satellite images. 

Eyram has also been involved in Professor Jarle Rørvik’s kidney project and he is already working as a 

lecturer. A group of collaborative partners will soon start with image analyses in Ghana and I look 

forward to further cooperation with them, Antonella says with great enthusiasm.  

MedViz related projects 

Antonella got a mandate from the Faculty of Mathematics and Natural Sciences to join the newly 

started MedViz in 2006 and she is currently member of the MedViz Management Team. She has 

been involved in the project “A MedViz platform for MRI-based assessment of kidney function” 

(2008-2011), managed by Professor Jarle Rørvik at Department of Radiology, UiB. This group has 

continued its activity in the MedViz lighthouse project “Image-based quantitative assessment on 

abdominal organ function” which is an international project with partners from Germany and 

England as well. -Postdoc Erik Hanson and postdoc Erlend Hodneland have been my main 

collaborators in the project. Recently we also started a new project in poro-elastic description of 

tissues, which brings together mathematics and physiology. I believe that the potential for 

cooperation with the hospital is great e.g. within statistics, computation, simulation and testing of 

hypotheses. Medical problems are interesting for mathematicians and important for the society in 

general.  

-Some years ago I came in contact with Professor Arvid Lundervold through a proposal to establish a 

Master education in image analysis. This did not work out immediately but Arvid managed to 

establish an alternative Master in Biomedicine with a study track on image processing, so there are 

several initiatives to increase the opportunities for students who are interested in medical images. 

Recruitment of new students in this field is important for the development of future skilled expertise 

in the hospitals, Antonella says. 
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-How do you foresee MedViz’ role in the near future? 

-MedViz plays an important role in facilitating and helping colleagues from different science areas to 

mingle, discuss problems and exchange ideas. In a wider perspective MedViz can help to improve 

patient care in the future by improving both diagnosis and therapy through image processing and 

visualization from several image generating modalities. UiB lacks a platform to facilitate cross-

sectional collaboration in general, and MedViz has also a role to make this happen within medical 

image processing and visualization. This might in turn generate opportunities for future employment 

of scientists with a more cross-sectional expertise than what is common today, just like we see 

happens in USA, Germany and England, Antonella answers. 

-How are your future plans, Antonella? 

-In addition to all my activities at UiB I also want to contribute to establish a Center for Applied 

Mathematics in Ghana. I was recently there and we have made plans for several projects. Ghana is 

fairly well developed and also quite peaceful, however, with partly missing infrastructure. The public 

health situation is also fairly good, and if you also add that they have rich natural resources, growing 

agriculture and have started oil drilling industry, there will be many opportunities for the population 

in Ghana in the future. We are therefore looking forward to continued cooperation with Kumasi 

Institute of Science & Technology, Antonella says. 

-I also want to become stronger involved in MedViz again, hopefully with new projects that involve 

students from Department of Biomedicine who want to follow our courses in image processing, 

Antonella adds. 

-Finally, I would like to add that my own career, as a woman, has become possible because here in 

Norway we do have good opportunities to combine family life with job engagement, thanks to good 

parental leave, kindergarten and SFO.  These opportunities are something that I really appreciate, 

compared to the situation for example in my home country, Italy, where you have to rely heavily on 

your parents, grandparents and baby-sitters, or give up your career, Antonella concludes. 
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Interview with Physician Elisabeth K. Steinsvik 
 

Background 

Elisabeth K. Steinsvik was born in Ålesund. She moved to Bergen in 2002 and studied chemistry at 

UiB for two years. –The motivation for this study was basically to gain points for entering medical 

school, Elisabeth explains -however it was also useful as a fundament for my further education. I 

always wanted to work with people and to become a physician.  During my early studies we lived at 

Fjellsiden and at Kronstad, so I know Bergen City pretty well. Later we have moved our family to 

Nesttun. Now, I feel like a half “ålesunder” and half “bergenser”, since most of my friends live here, 

but both my parents and parents-in-law live in Ålesund. My husband, Lars, is a registered nurse, 

working on a Master thesis in cardiac nursing. We got our first child in 2008 during my studies, and 

the second in 2012. I finished my medical studies in 2010. Then I worked for six months at 

Domkirkehjemmet nursing home, which was a nice first job as physician before I started my 

internship in 2011, here at Haukeland University Hospital. I got introduced to the research 

environment during my internship, and since I always have wanted to take a PhD degree, this was a 

perfect place for me to continue my career. Besides my work and family activities, I also love knitting, 

gardening and being outdoors, Elisabeth adds. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Current PhD study 

-Formally, I have not started my PhD studies yet, but I have got the opportunity to start initial studies 

with bridging money from the National Center for Ultrasound in Gastroenterology. I am very grateful 

for this opportunity, and hopefully I will get a grant from Helse Vest to follow my PhD plan, Elisabeth 

says. 
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- What are the primary objectives of your PhD study? 

-We have defined the following objectives for my study: 
1) Elucidate whether ME abdominal complaints is manifested in IBS or a separate entity  
2) To contribute to the work of finding a valid biomarker for IBS  
3) Assess whether B-cell depletion may be a possible therapeutic option for the most severe IBS 
cases  
4) Implementation of the Ultrasound Meal Accommodation test into general clinical practice 
 

-Can you give us a short glimpse into your materials and methods? 

 

-The research team at Section for Gastroenterology has performed ultrasound (US) based stomach 

function studies by meal accommodation tests for a long time. The methods have been developed 

according to earlier PhD work by Professor Odd Helge Gilja and Professor Trygve Hausken. My focus 

is on functional dyspepsia and motility disorders in the stomach. We give the patients 500 ml soup as 

a contrast agent, and apply an abdominal US probe to study proximal and distal parts of the stomach 

in standardized sections. Each patient scores his symptoms along a visual analog scale (0 – 100) for 

pain or discomfort at 0, 10 and 20 minutes after a meal. By this test, we can evaluate gastric 

accommodation (relaxation of the stomach after a meal) and gastric emptying or visceral 

hypersensitivity (VAS). The method is noninvasive and without complications for the patient. The 

results become instantly available to the patient which is a great benefit. So we can really say that it 

is short distance from bench to bedside, Elisabeth claims with enthusiasm. 

 

Furthermore, I am involved in a clinical study on patients with both ME and stomach problems. A 

baseline study has started where the patients are treated for B-cell depletion, to assess if there is a 

relationship between functional gastrointestinal disorders (FGIDs) and immunological activation. This 

was motivated as a following-up of the Giardia epidemic in 2004, when several patients first 

experienced FGIDs and later ME. The hypothesis is that both FGID and ME share a common 

pathogenetic pathway in increased immunological activation. By coincidence it was discovered that a 

lymphoma cancer patient with ME experienced symptom improval on her ME-symptoms after 

treatment with rituximab cancer drug. The treatment has later proved to be effective in 60% of ME 

patients in a pilot study.  Now, we are following up by doing a double blinded multicenter placebo 

study, where we also have included studies of FGID, following Trygve Hausken’s brilliant idea. This 

shows that we always have to be open for research and generation of new hypotheses. The study will 

be finished in 2017.  

 

-What have been your main challenges to carry out your studies? 

 

-Well, first of all I need finances to be able to carry out my PhD study. In the work with my first paper, 

there have been some challenges in data processing, because my material has been a clinical one.  

-It was also quite challenging to achieve adequate ultrasound pictures in the beginning. You need a 

lot of practical training before the method becomes an integrated part of your finger skills. I will soon 

start using US elastography to evaluate the distal part of the stomach. This will be technically 

challenging, because this is not common practice. Fortunately, Postdoc Roald Flesland Havre and 
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Professor Odd Helge Gilja will guide me in this direction. And as always there is the challenge to get 

healthy controls for this study, Elisabeth tells. 

 

-So, have you already achieved any results so far? 

 

-Yes, I have submitted the first paper entitled “The Ultrasound Meal Accommodation test in 509 

patients referred for a functional gastrointestinal disorder”. We showed changes in dyspeptic 

symptoms on a visual analogue scale in patients diagnosed with functional dyspepsia, irritable 

bowel syndrome or both, comparing fasting to postprandial symptoms (Figure 1).  

 

 

 

 

Figure 1. Sagittal section of the proximal stomach after intake of 500 ml of soup. Measurement of 
proximal area of the stomach, for assessment of gastric accommodation. Image acquisition: Elisabeth 
K. Steinsvik (Submitted to Scand J Gastroenterol).  
 

Future plans  

Hopefully, Elisabeth K. Steinsvik will get a Helse Vest grant for the period 2016 – 2018, so that she 

can carry on with her PhD study as planned. On a longer time scale she will continue to work with 

research and aims for specialisation within gastroenterology, which takes many years to complete.   

 

-Finally, I would like to add that I am very grateful to work among good colleagues here at 

Department of Medicine, Section for Gastroenterology, Elisabeth concludes. 
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Interview with Dr. Paolo Angelelli 
 

Background 

Paolo Angelelli was born in the town Fermo in Italy and grew up in a small village nearby. 

-Have you always been interested in informatics, Paolo? 

-Well, I liked computers when I was a child and had a simple computer programming course during 

high school before I really became interested in computer science during my studies at the University 

of Bologna, in Italy. Bologna is a nice place for students and I took my Master in Computer Science 

there too. My Master thesis was entitled Enterprise computing and integration: a case-study. 

The work was done for Wincor Retail Consulting, the Italian subsidiary of the German international 

corporation Wincor. The thesis was about integrating legacy components and databases in a modern 

enterprise middleware that was being developed in Wincor, Paolo tells.  

 
-If you compare the opportunities for Master students in Bologna vs. Bergen, what would be the 

main differences? –The two departments have a somewhat different focus. Bologna's Computer 

Science department had a special focus on operating systems, computer networks, computer 

simulations and theoretical computer science, while Bergen research groups focus on visualization, 

algorithms, optimization, cryptography and security, programming languages and bioinformatics.  

The informatics in Bergen was recently ranked among the best within Norway by NFR, Paolo explains. 

 

PhD studies 

-What was your motivation to carry on with further studies in Bergen? 

-I was an exchange student here in 2005 and I therefore already had a few friends. I also have to 

admit that it became a bit boring to work in a company after my Master studies, so I wanted to take 
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a PhD to get the opportunity to learn new things. After a round of applications, I got several offers 

but a friend convinced me to come to Bergen. I found the position through the Euraxess website. 

Oddly enough there aren't many Norwegian students applying for these positions, probably because 

they are not very well paid compared to industry jobs. In my case, however, I wanted to get more 

education. And both at UiB and in Bologna the PhD students were seen as the best and most 

qualified students, so my motivation was high to carry on with further studies, Paolo says. 

Paolo Angelelli took his PhD in 2012 in the Visualization Group at Department of Informatics, UiB, 

with focus on visualization of human physiology, supervised by Professor Helwig Hauser and co-

supervised by Professor Odd Helge Gilja and Associated Professor Ivan Viola. Not much was done 

earlier in this field, and I had to deal with data that were time dependent, complex and based on 

ultrasound (US) of patients, in cooperation with Kim Nylund and the NSGU in the HUH. Later I 

extended my research to MR data in cooperation with both Professor Arvid Lundervold (Dept. of 

Biomedicine at UiB), and the medical visualization group at the University of Magdeburg, Germany. 

The cooperation within MedViz was very useful for me, Paolo adds. The title of Paolo’s PhD thesis is:  

Visual Exploration of Human Physiology: Visualizing Perfusion, Blood Flow and Aging.  

 

Conclusions from Paolo’s PhD thesis:  

 

The technological advancements in medical imaging allow to capture an increasing amount of patient-specific 

physiological information. Compared to structural anatomy data, these physiological data add complexity to 

the overall picture available for a patient. Due to this increased complexity, and to added aspects that are not 

always directly mappable to screen images (as, for example, the time course of a process), there is the need for 

solutions that are able to represent physiological information in an understandable manner. In order to 

improve the comprehension and analysis of data that image selected aspects of physiology, namely perfusion, 

blood flow and aging, the work presented in this thesis made use, and often extended, different visualization 

technologies. From the case studies, and from the evaluation that has been obtained, it is possible to conclude 

that IVA methodologies are useful for bringing up these aspects in the data that are not directly mappable to 

pictures. Furthermore, these methodologies proved to be also suitable to analyze heterogeneous data. In this 

particular problem, different statistical methods have also proven to be very effective in condensing the 

information into meaningful quantities. The evaluation gathered from domain experts also shows that, in 

certain cases, carefully designed alternative methods for data representation can provide advantages to unveil 

relations in the data otherwise difficult to see. This was the case of straightening methods applied to blood 

flow visualizations, that were used to bring different views in a common space of reference. Together with 

additional illustrative techniques used to link the new representation to the original one, this enabled a more 

effective comparison of aspects otherwise harder to perceive, such as the time dependency. 

 

-My PhD work was an attempt to address physiology and communicate the relevant parts that can be 

imaged (Figure 1). This complex task is still far from being solved, but our attempts opened a lot of 

interesting questions. The physicians need such tools, Paolo says.  

 

 

 

 

 

 

http://ec.europa.eu/euraxess/index.cfm/jobs/
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Figure 1. (a) A timestep of an aortic flow dataset in its anatomical context, rendered using a 
conventional streamline visualization. (b) Side-by-side visualization of the straightened vector field, 
showing all the timesteps juxtaposed. The streamlines traced from the first seeding plane are 
rendered in focus, and the others in grey as context. 
 

After Paolo’s PhD study he got a postdoc position in cardiac US visualization, in cooperation with GE 

Vingmed. Paolo presented some of the results (Figure 2) from his work in this area on the MedViz 

Seminar on December 11, 2015, entitled Improving the visualization of cardiac ultrasound. -From a 

commercial point of view, many of these results were implemented in the GE machines and 

contributed to the success of the new GE Vivid E95. The scanner software now includes some of the 

visualization research that we carried out and more will appear in the next updates, Paolo explains. 

 
Figure 2. The picture depicts the vortex formation and shunt flow in a newborn baby with a 

Ventricular Septal Defect (hole in between the two ventricles). This was one of the three pictures that 

won the MedViz photo & visualization competition in 2015. 
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Current position 

-I have been recently hired by The Qt Company (previously Trolltech) in Oslo to take part in the 

development of the Qt Framework, used for creating advanced cross platform applications. This is 

software for software creators. The framework is today mostly released under a permissive LGPL 

license, so free to use also for commercial purposes in several cases. However, commercial licenses 

are still sold for support, for having extra modules or for getting a special license for those use cases 

not covered by the LGPL license. This is a nice change of focus for me.  

 

-Finally, I would like to add that it has been a great experience for me to be part of MedViz. The 

contact with GE has also been very valuable for me, Dr. Paolo Angelelli concludes.  
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Economy 
MedViz was assigned a basic annual allowance of 3,0 mill. NOK from University of Bergen and Helse 

Bergen, supporting  50% each every year in the period 2014 – 2016. MedViz was assigned a 

simultaneous annual allowance (582.000 NOK) from CMR to cover one postdoc-position (60 %) over 

three years, plus 200.000 NOK per anno in own efforts from CMR. The annual accounts for 2015 

(Table 1) show a balanced surplus of 258.000 NOK transferred to 2016. The budget for 2016 includes 

a continued effort in the three lighthouse projects (Table 2). 

Table 1. Annual accounts for 2015. 

Item NOK (x1.000) 

Income:  
Basic allowance from UiB 1500 
Basic allowance from HUH 1500 
Postdoc salary (60 %) from CMR 582 
Own efforts from CMR 200 
Surplus amount from 2014   204 

Sum income 3986 

Expences:  
Salary and social costs 2060 
R & D projects 1200 
R & D arrangements and disseminations    314 
Running costs and travels 149 

Sum expences 3723 

Balance:  
Income 3986 
- Expences -3723 

Surplus amount from 2015 263 
- Over consumption, subtracted from 2016 -5 

Adjusted surplus amount, transferred to 2016 258 

  

 

Table 2. Balanced budget for 2016. 

Item NOK (x1.000) 

Income:  
Basic allowance from UiB 1500 
Basic allowance from HUS 1500 
Surplus amounts from 2015 258 
Postdoc salary (60 %) from CMR 600 
Own efforts from CMR 200 
Sponsors to MedViz Conference 135 

Sum income 4193 

Expences:  

Salary and social costs 2251 
R & D projects 1200 
R & D arrangements and dissemination 592 
Running costs and travels 150 

Sum expences 4193 
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Board strategy follow-up 
The most important issue for the board in 2015 has been to follow up the initial work phase of the 

working group for establishment of a new Medical Visualization Centre at HUS from 01.01.2017.  The 

MedViz board concluded on November 27 and gave the following recommendations to the working 

group: 

 The initiators behind MedViz and the new center should go for one medical visualization 

center in Bergen, having physical localization in vicinity to the huge installations of new 

instruments for image acquisition  

 The brand MedViz should be continued in the new center. It might be a compromise to 

choose a center name which can be truncated to MedViz, e.g. «Bergen Medical Imaging and 

Visualization Center» with acronym «MedViz» 

 The collaboration forms already established locally, nationally and internationally within 

MedViz should be continued, particularly the annual, interdisciplinary MedViz Conference 

and the seminar series 

 The current lighthouse projects in MedViz should be continued, however, adjusted according 

to new commitments 

 The mandate for MedViz and the steering model for MedViz should be revised and 

coordinated with the new center 

This issue will be followed up by the MedViz board in 2016.   

Personnel 
Daily Manager, Professor Ragnar Nortvedt has employed one office and the other rented office has 

partly been used for short meetings and by visitors and partly by postdoc Spiros Kotopoulis. Erlend 

Hodneland has continued in his postdoc position in 2015, working two days a week at CMR and three 

days a week together with the MedViz lighthouse project partners.  This postdoc position is financed 

by CMR. Elin Myhrvold Riple has continued as secretary in 20 % position in 2015. Some of our active 

members are presented in the results chapter. 

Seminars, workshop and annual conference 
MedViz har arranged 10 scientific seminars in 2015 by the effort of 26 speakers, mainly in the MedViz 

Incubator: 

January 16:  

Professor Jarle Rørvik, Dept. of Clinical Medicine, UiB: MedViz Lighthouse Project – Image-based 

quantitative assessment on abdominal organ structure and function 

PhD-student Eli Eikefjord, Bergen University College: Precision and accuracy of renal perfusion and 

filtration quantification from DCE-MRI data on twenty healthy volunteers  

Postdoctor Erlend Hodneland, Christian Michelsen Research and MedViz: Sensitivity analysis for 

filtration in human kidney  

Postdoctor Are Losnegård, Dept. of Radiology, Haukeland University Hospital: Registration of 

multiparametric MRI and whole-mount sections of the prostate 
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February 20:  

Professor Børn Tore Gjertsen, Dept. of Clinical Medicine, UiB , Professor Emmet McCormack, Dept. 

of Clinical Medicine, UiB and Postdoc Spiros Kotopoulis, Dept. of Medicine, Haukeland University 

Hospital: 

Sonoporation: From the lab to human clinical trials 

 

March 20:  

Professor Stefan Bruckner, Dept. of Informatics, UiB:  The IllustraSound Tricorder – challenges and 

perspectives 

PhD-student Sergej Stoppel, Dept. of Informatics, UiB: View-aligned dynamic small-multiples for the 

visualization of multivariate data in special context 

Researcher, PhD Veronika Šoltészová, Christian Michelsen Research: Visibility-driven processing of 

streamed volume data 

 

April 24:  

Professor Arvid Lundervold, Dept. of Biomedicine, UiB:  Neuroimaging in cognitive aging - a report 

on findings, challenges and perspectives 

Physician, PhD Judit Haász, Dept. of Radiology, Haukeland University Hospital:  Methodological 

challenges and perspectives 

 

May 29: 

Medical Physicist Jeremie Fromageau, Royal Marsden Hospital, UK:  The 5 best ways of imaging the 

tissue elasticity. You won’t believe #4 

Physician, Postdoctor Roald Flesland Havre, Dept. of Medicine, Haukeland University Hospital: 

Elastography – imaging of elastic properties in soft tissue 

 

June 8: 

Assoc. Professor Ole J. Mengshoel, Carnegie Mellon University, Silicon Valley, USA: 

Modeling, Visualizing, and Computing with Networks and Graphs 

 

September 4: 

Statistical challenges and solutions in a wide range of applications 

Professor Geir Egil Eide, Regional Competence Center for Clinical Research, HUH: 

Power and precision in clinical studies 

Statistician Karl Ove Hufthammer, Regional Competence Center for Clinical Research, HUH: 

A short introduction to Bland–Altman plots 

Professor Ragnar Nortvedt, MedViz: 

Experimental design – a faster route towards optimum 

 

October 2: 

Pelvic Imaging 

Professor Frank Pfeffer, Dept. of Gastro and Acute Surgery, HUH:  

New trends in rectal cancer surgery and challenges to preoperative imaging 
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Noeska Smit, PhD student, Technical University, Delft, The Netherlands: 

The Virtual Surgical Pelvis - Anatomical Visualization for Education and Surgical Planning 

 

November 6: 

Super-Resolution Microscopy 

Professor Frits Thorsen, Molecular Imaging Center, Dept. of Biomedicine, UiB: 

Update on Euro-BioImaging and Super Resolution 

Stig Ove Bøe, Experimental Cancer Therapy Research Group, Oslo University Hospital: 

Visualization of nuclear import activation in post mitotic cells 

 

December 11, joint Christmas seminar with Visual Computing Forum: 

CEO Eivind Hansen, Haukeland University Hospital: 

Christmas greetings from Haukeland University Hospital 

 
 

 

Postdoctor Paolo Angelelli, Dept. of Informatics, UiB: 

Improving the visualization of cardiac ultrasound 

Physician Daniel Hammenfors, Dept. of Rheumatology, HUH & Assoc. Professor Preben G. Nes, 

Sogn & Fjordane University College, Førde: 

Automated Digital Analysis of Major Salivary Gland Ultrasound Images 

 

 
Joint Christmas gathering with MedViz and Visual Computing Forum  
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Promotion activities 
Medviz has performed the following promotion activities in 2015 

 Published the Annual report for 2014 

 Continuously published news and “the article of the month” at our web page 

 Continued development of a new web page 

 Published and distributed 10 issues of MedViz Newsletter 

 Developed a brochure about the three lighthouse projects 

 Published the Abstract book from the MedViz conference (52 abstracts), ISBN 978-82-998920-

6-3 

 Arranged the MedViz photo & visualization competition. The winners were: 

o Sergej Stoppel & Erlend Hodneland: Breath induces movement speed of the kidney 

over time. See page 83. 

o Irene Heggstad: Collage of photography and micrography of plant and pollen (p. 4) 

o Paolo Angelelli: Vortex formation and shunt flow in a newborn baby with a Ventricular 

Septal Defect (hole in between the two ventricles). See page 63. 

 Participated on stand at «Forskningstorget» (Festplassen in Bergen) under 

«Forskningsdagene» («The Research Days» by The Norwegian Research Council) 18.-19.09, 

where the main theme was «Food». MedViz’s theme was «Food in the stomach» 

 
To the left: Birgitte Berentsen and Ragnar Nortvedt assist the kids under the competition 

where they were asked to put names on the abdominal organs. To the right: Trygve Hausken 

demonstrates live ultrasound imaging of the stomach. 

 

 Published a popularized article in the journal Insight Publisher: “From vision to decision – 

MedViz pioneering new medical imaging technologies in Norway” 

 Published a popularized article (Hodneland) in the newspaper Bergens Tidende, October 5, 

2015: http://www.bt.no/nyheter/innsikt/Na-kan-gasslekkasjene-sjekkes-fra-land-

3451836.html 

http://www.bt.no/nyheter/innsikt/Na-kan-gasslekkasjene-sjekkes-fra-land-3451836.html
http://www.bt.no/nyheter/innsikt/Na-kan-gasslekkasjene-sjekkes-fra-land-3451836.html
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 Published a popularized article (Nortvedt & Gilja) in HMT, November 2015, No. 5 

http://www.helsemedisinteknikk.no/: «MedViz styrker medisinsk visualiseringskompetanse»  

 TEKNA Panel debate in Oslo (Ragnar Nortvedt) about technology in the health care system  

 Seminar series at Dept. of Radiology, HUH about quantitative imaging diagnostics (four 

meetings where Medviz was cooperative partner), arranged by Jarle Rørvik 

 Arranged the first popularized seminar «Matematisk Poliklinikk» at Litteraturhuset in Bergen 

together with Bergen University College and University of Bergen for 84 participants 

 

Assoc. Professor Jo Røislien, Faculty of Medicine UiO, and Professor Jan Martin Nordbotten, Dept. of 

Mathematics UiB, gave the introductions before the discussion, arranged by Assoc.Professor 

Alexander Lundervold, Bergen University College and Professor Arvid Lundervold, Dept. of 

Biomedicine UiB.   

  

http://www.helsemedisinteknikk.no/
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Publications 
One Ph.D dissertation has been defended, 55 peer review international articles and 75 research 

publications, book chapters and abstracts at conferences have been published, including all abstracts 

at the MedViz Conference. 

 

Ph.D dissertations 
Salminen, Pirjo-Riitta. Myocardial protection and anti-apoptotic intervention at reperfusion. 
Experimental studies in translational porcine models of myocardial ischemia and reperfusion. 
University of Bergen 2015 (ISBN 978-82-308-2729-1). 

 

 

Publication list, international peer reviewed articles 
Aspelund A, Antila S, Proulx ST, Karlsen TV, Karaman S, Detmar M, Wiig H & Alitalo K. A dural 
lymphatic vascular system that drains brain interstitial fluid and macromolecules.  J Exp Med. 2015, 
212(7): 991-999. doi: 10.1084/jem.20142290. Epub 2015 Jun 15. 
 
Arteaga-Marrero N, Rygh CB, Mainou-Gomez JF, Adamsen TC, Lutay N, Reed RK & Olsen DR. 
Radiation treatment monitoring using multimodal functional imaging: PET/CT ((18)F-
Fluoromisonidazole & (18)F-Fluorocholine) and DCE-US. J Transl Med. 2015, 13: 383. doi: 
10.1186/s12967-015-0708-5 
 
Arteaga-Marrero N, Rygh CB, Mainou-Gomez JF, Nylund K, Roehrich D, Heggdal J, Matulaniec P, Gilja 
OH, Reed RK, Svensson L, Lutay N & Olsen DR. Multimodal approach to assess tumour vasculature 
and potential treatment effect with DCE-US and DCE-MRI quantification in CWR22 prostate tumour 
xenografts. Contrast Media Mol Imaging. 2015 May. doi: 10.1002/cmmi.1645. [Epub ahead of print] 
PubMed PMID: 26010530. 

Biermann M, Kråkenes J, Brauckhoff K, Haugland HK, Heinecke A, Akslen LA, Varhaug JE, & 
Brauckhoff M. Post-PET ultrasound improves specificity of 18F-FDG-PET for recurrent differentiated 
thyroid cancer while maintaining sensitivity. Acta Radiologica. 2015, 56: 1350-1360. 
doi: 10.1177/0284185115574298 
 
Bollineni VR, Ytre-Hauge S, Balabay OB, Salvesen HB & Haldorsen IS. High diagnostic value of FDG-
PET/CT in endometrial cancer: Systematic review and meta-analysis of the literature. J of Nuclear 
Medicine (in press). 
 
Brauckhoff K, Vik RK, Sandvik L, Heimdal J-H, Aas T, Biermann M & Brauckhoff M. Impact of EMG 
Changes in Continuous Vagal Nerve Monitoring in High-Risk Endocrine Neck Surgery. 2015. World 
Journal of Surgery. Published ahead of print. doi: 10.1007/s00268-015-3368-y 
 
Brix MK, Ersland L, Hugdahl K, Grüner R, Posserud M-B, Hammar Å, Craven AR, Noeske R, Evans CJ, 
Walker HB, Midtvedt T & Beye MK. Brain MR spectroscopy in autism spectrum disorder—the GABA 
excitatory/inhibitory imbalance theory revisited. Frontiers in Human Neuroscience. 2015. 
http://dx.doi.org/10.3389/fnhum.2015.00365 

Burtey A, Wagner M, Hodneland E, Skaftnesmo KO, Schölermann J, Mondragon IR, Espedal H, 
Golebiewska A, Niclou S, Bjerkvig R, Kögel T & Gerdes H-H. Intercellular transfer of transferrin 

https://www.ncbi.nlm.nih.gov/pubmed/26682742
https://www.ncbi.nlm.nih.gov/pubmed/26682742
http://dx.doi.org/10.1177/0284185115574298
http://dx.doi.org/10.1007/s00268-015-3368-y
http://dx.doi.org/10.3389/fnhum.2015.00365
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receptor by a contact-, Rab8-dependent mechanism involving tunneling nanotubes. The FASEB 
Journal 2015, 29(11): 4695-4712. 

Delalande A, Leduc C, Midoux P, Postema M & Pichon C. Efficient gene delivery by sonoporation is 
associated with microbubble entry into cells and the Clathrin-dependent endocytosis pathway. 
Ultrasound in Medicine and Biology. 2015, 41(7): 1913-1926. ISSN: 0301-5629, DOI: 
10.1016/j.ultrasmedbio.2015.03.010 
 
Dietrich CF, Lorentzen T, Appelbaum L, Buscarini E, Cantisani V, Correas JM, Cui XW, D'Onofrio M, 
Gilja OH, Hocke M, Ignee A, Jenssen C, Kabaalioğlu A, Leen E, Nicolau C, Nolsøe CP, Radzina M, Serra 
C, Sidhu PS, Sparchez Z, Piscaglia F. EFSUMB Guidelines on Interventional Ultrasound (INVUS), Part III. 
Ultraschall Med. 2015 Dec 15. [Epub ahead of print] PubMed PMID: 26670019. 
 
Dietrich CF, Lorentzen T, Sidhu PS, Jenssen C, Gilja OH, Piscaglia F. An Introduction to the EFSUMB 
Guidelines on Interventional Ultrasound (INVUS). Ultraschall Med. 2015 Oct;36(5):460-463. Epub 
2015 Oct 15. PubMed PMID: 26468771. 
 
Eikefjord E, Andersen E, Hodneland E, Zöllner F, Lundervold A, Svarstad E & Rørvik J. Use of 3D DCE-
MRI for the estimation of renal perfusion and glomerular filtration rate: an intrasubject comparison of 
FLASH and KWIC with a comprehensive framework for evaluation. AJR Am J Roentgenol 2015, 204(3): 
273-281. 
 
El-Salhy M, Hatlebakk JG, Gilja OH, Hausken T. The relation between celiac disease, nonceliac gluten 
sensitivity and irritable bowel syndrome. Nutr J. 2015 Sep 7;14(1):92. doi: 10.1186/s12937-015-0080-
6. PubMed PMID: 26345589; PubMed Central PMCID: PMC4561431. 
 
Engjom T, Erchinger F, Lærum BN, Tjora E, Aksnes L, Gilja OH, Dimcevski G. Diagnostic Accuracy of a 
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