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Research Partners
• Department of Otolaryngology, Head and Neck Surgery,
 Inselspital, University of Bern, Bern, Switzerland
• Institute for Surgical Technology and Biomechanics,
 University of Bern, Bern, Switzerland
• Instute of Social and Preventive Medicine, University of
 Bern, Bern, Switzerland
• Swiss Group for Clinical Cancer Research, Bern, Switzerland
• GEC-ESTRO-Breast-Working-Group, Brussels, Belgium
• Paul Scherrer Institute, Villigen, Switzerland
• Institute for Biomedical Engineering, Swiss Federal
 Institute of Technology (ETH), Zurich, Switzerland
• Princess Margaret Cancer Center, Toronto, Canada
• Institute of Molecular Systems Biology, Swiss Federal
 Institute of Technology (ETH), Zurich, Switzerland
• The Netherlands Cancer Institute, Amsterdam, The
 Netherlands

Research Profile
The Department of Radiation Oncology along with its three 
alliance centers represents the largest provider of radiation 
therapy in Switzerland. Three main branches of research 
are established as follows: Clinical research with roughly 
20 open clinical trials, among them six trials initiated and 
chaired by the department; Research in medical physics, 
headed by the division of medical physics; Research in radia-
tion biology, conducted in three research groups.

Clinical Research
• Prostate cancer: salvage radiotherapy in biochemical
 failure, metabolomic signatures
• Head neck cancer: Role of upfront neck dissection in
 the context of primary radiotherapy; outcome of immune
 checkpoint inhibitor and chemotherapy followed by dose
 and volume adapted chemo-radiotherapy
• Breast cancer: Partial breast irradiation with multi-catheter
 brachytherapy
• Brain tumor: Automatic segmentation of brain tumors,
 postoperative radiosurgery
• Palliative care: Advanced care planning/anticipation;
 best care for the dying; community palliative care

Medical Physics
• Dynamic trajectory radiotherapy (DTRT) and modulated
 electron beam radiotherapy (MERT)
• Independent dose calculation and radiation protection in
 the context of robotic stereotactic radiotherapy
• Efficient quality assurance for external beam radiotherapy
 and accurate dose calculation for brachytherapy
• Medical imaging related research topics

Radiation Biology
• Omics-related (transcriptomics, (phospho-)proteomics and 
 single-cell proteomics, metabolomics) studies on receptor
 tyrosine kinase (MET) signaling, radiation therapy re-
 sponse and resistance and head and neck squamous cell
 carcinoma (HNSCC)
• Roles of novel posttranslational modifications (phosphory-
 lations, ubiquitinations, acetylations) in cellular responses
 to DNA-damaging agents and targeted therapies
• Translational research to explore new prognostic and
 predictive biomarkers
• Radiobiological impact of dose rate

Teaching Profile
Undergraduate lectures are provided for students in medi-
cine, biomedical engineering, molecular and biomedical sci-
ences as well as in dental medicine at the University of Bern. 
Undergraduate teaching does also include practical training 
for medical students. Postgraduate lectures in medical 
physics are given at the department of physics at the Swiss 
Federal Institute of Technology in Zurich. A CAS program 
for palliative care is run in cooperation with various faculties 
of the University of Bern and the Bern University of Applied 
Sciences. Various PhD and MD-PhD positions are provided in 
radiation biology and medical physics.

Highlights 2017
Two multicentric prospective trials, which are led by the 
department, were opened and funded: the PROMET trial 
(SAKK 0815, international phase III) and the upfront neck 
dissection trial (national phase II) . S. Mueller’s paper (Phys
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Med Biol. 2017, see below) was choosen as „Editor’s 
choice“. We published more then 35 original articles, includ-
ing the following three papers.

Nisa L, et al. PIK3CA hotspot mutations differentially impact 
responses to MET targeting in MET-driven and non-driv-
en preclinical cancer models. Mol Cancer. 2017 May 
22;16(1):93.
PIK3CA mutations can lead to resistance to MET inhibition, 
supporting future clinical evaluation of combinations of 
PI3K and MET inhibitors in common scenarios of malignant 
neoplasms featuring aberrant MET expression and PIK3CA 
mutations.

Mueller S, et al. Simultaneous optimization of photons and 
electrons for mixed beam radiotherapy. Phys Med Biol. 2017 
Jun 26;62(14):5840-5860. 
A treatment planning process for mixed beam radiotherapy 
(MBRT) including simultaneous optimization is successful-
ly implemented and the dosimetric superiority of MBRT 
plans over modulated electron radiotherapy, photon IMRT 
and VMAT plans is demonstrated for academic and clinical 
situations including superficial targets with and without 
deep-seated part.

Polgár C, et al. Late side-effects and cosmetic results 
of accelerated partial breast irradiation with intersti-
tial brachytherapy versus whole-breast irradiation after 
breast-conserving surgery for low-risk invasive and in-situ 
carcinoma of the female breast: 5-year results of a ran-
domised, controlled, phase 3 trial. Lancet Oncol. 2017 
Feb;18(2):259-268. 
5-year toxicity profiles and cosmetic results were similar in 
patients treated with breast-conserving surgery followed 
by either accelerated partial breast irradiation (APBI) with 
interstitial brachytherapy or conventional whole-breast 
irradiation, with significantly fewer grade 2-3 late skin 
side-effects after APBI with interstitial brachytherapy. These 

findings provide further clinical evidence for the routine use 
of interstitial multicatheter brachytherapy-based APBI in the 
treatment of patients with low-risk breast cancer who opt 
for breast conservation.

Selected Competitive Grants
• Swiss Cancer Research and Rising Tide: PROMET - 
Multicenter, Randomized, Double Blind, Placebo Controlled 
Phase II Trial of Salvage Radiotherapy +/- Metformin for 
Patients with Prostate Cancer after Prostatectomy. (A. Dal 
Pra, D. Aebersold)
• Swiss Cancer Research: Is early palliative care associated 
with a reduction in intensity and costs of care at the end of 
life in patients with advanced cancer? A randomized con-
trolled trial. (S. Eychmüller)
• SNF project funding: Impact of MET receptor tyrosine 
kinase inhibition on the DNA damage response-related 
phosphoproteome. (Y. Zimmer)
• Werner und Hedy Berger-Janser Stiftung: Characterization 
of a novel putative ATM/ATR/DNA-PK phosphorylation site 
on the MET receptor tyrosin kinase. (M. Medova)
• Bernische Krebsliga: Cutting-edge radiation therapy: 
effect of delivery time and dose-rate on tumour cell survival 
and invasion and its clincial impact. (K. Zaugg)

Selected Publications
• Herrmann E, et al. External beam radiotherapy for unre-
sectable hepatocellular carcinoma, an international multi-
center phase I trial, SAKK 77/07 and SASL 26. Radiat Oncol. 
2017 Jan 13;12(1):12
• Polgár C, et al. Late side-effects and cosmetic results 
of accelerated partial breast irradiation with intersti-
tial brachytherapy versus whole-breast irradiation after 
breast-conserving surgery for low-risk invasive and in-situ 
carcinoma of the female breast: 5-year results of a ran-
domised, controlled, phase 3 trial. Lancet Oncol. 2017 
Feb;18(2):259-268
• Nisa L, et al. PIK3CA hotspot mutations differential-
ly impact responses to MET targeting in MET-driven and 
non-driven preclinical cancer models. Mol Cancer. 2017 May 
22;16(1):93
• Mueller S, et al. Simultaneous optimization of photons 
and electrons for mixed beam radiotherapy. Phys Med Biol. 
2017 Jun 26;62(14):5840-5860
• Henzen D, et al. Evaluation of clinically applied treatment 
beams with respect to bunker shielding parameters for a 
Cyberknife M6. J Appl Clin Med Phys. 2017 Nov 10. doi: 
10.1002/acm2.12215


