
176

Department of Osteoporosis
Inselspital, Imhoof-Pavillon, 3010 Bern
www.osteoporose.insel.ch

• Epidemiological Research: focused on the epidemiology of fractures and the socioeconomic burden of osteoporosis and 
 fractures. Continued development and update of the country-specifi c fracture risk prediction tool (FRAX)
• Translational research: development of bone strength prediction and clinical fracture risk assessment by fi nite element anal-
 ysis using high resolution peripheral quantitative CT (HR-pQCT) at the forearm and the tibia
• Clinical research (Phase II-IV): development of new investigational drugs for the treatment of osteoporosis and the reduc
 tion of fracture risk
• Experimental fi rst in man clinical research: investigation of local bone remodeling and mechanoregulation of bone fracture 
 healing in healthy, aged, and osteoporotic humans; Targeted stimulation of bone anabolism with in situ bone active agents; 
 osseointegration of bone implants
• Osteoporosis lectures for medical students in the context of geriatrics (year 4); Lectures on bone measurement technologies 
 (“Biomechanics Labs”) for students of biomedical engineering in cooperation with ARTORG Center for biomedical engi-
 neering research, Univ. Bern. Lectures for Masterstudents in Pharmacy (year 4) in cooperation with BIHAM (Berner Institut 
 für Hausarztmedizin), University of Bern
• Research Partners: Centre for Metabolic Bone Diseases, University of Sheffi  eld, UK; ETH Zurich, Institute for Biomechanics,
  Leopold-Ruzicka-Weg 4, 8093 Zurich; Free University of Amsterdam (ACTA), Amsterdam, the Netherlands; Swiss Paraplegic 
 Center, Clinical Trial Unit, 6207 Nottwil; University Hospitals of Geneva, Service of Bone Diseases, Department of 
 Rehabilitation and Geriatrics, 1205 Geneva; Zhejiang Chinese Medical University, Hangzhou, China

Profi le

• MICROMESO SNF project grant no 165510 → 2021 (Co-PI)
• PARATY Fondation pour l’Ostéoporose → 2020 (PI)
• AFFIRM-CT SNF sinergia grant no 183584 → 2023 (Partner)
• SNF 320030L_170205 (D-A-CH): Local remodelling and mechanoregulation of bone fracture healing in healthy, aged, and
 osteoporotic humans. Collaborative Project with ETH Zurich, Univ. Hospital Innsbruck, Univ. Ulm → 2021

Grants

Highlights

HR-pQCT-Based Estimation of Bone Strength

High-resolution peripheral computed tomography (HR-
pQCT) allows to reconstruct the in vivo geometry of distal 
fracture sites, including the radius and the tibia, with a 
resolution of 61 microns. A novel measurement protocol 
with multiple bone sections and a homogenized fi nite 
element (hFE) methodology was developed for evalu-
ation of bone strength at the distal radius and tibia. An 
extensive in vivo repeatability study was conducted to 
determine the precision of this methodology in clinical 
environment and establish reference values and clinical 
predictors of bone strength for HR-pQCT-based distal ra-
dius and tibia strength in young Swiss women and men. 
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From HR-PQCT to a homogenised fi nite element model. Schenk 
et al.: In vivo repeatability of homogenized fi nite element analy-
sis based on multiple HR-pQCT sections for assessment of distal 
radius and tibia strength, Bone, 2020. Stuck et al.: Reference val-
ues and clinical predictors of bone strength for HR-pQCT-based 
distal radius and tibia strength assessments in women and men,
Osteoporosis Int., 2020.
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Enhanced Osteogenesis by 
Anticytokine Activity

Postsurgical local infl ammation and tissue swelling 
in surgery when using bioactive implants (BMP-2) is 
often treated by systemic steroids, associated with re-
duced osteogenesis. We found that local application 
of anticytokine activity (antibodies vs. IL-1ß and TNF-α) 
is able to enhance periimplant osteogenesis signifi -
cantly even in the presence of local infl ammation.
Yang et al.: Anticytokine Activity Enhances 
Osteogenesis of Bioactive Implants. Tiss. Engin. Part A, 
June 14, 2020 (doi: 10.1089/ten.TEA.2020.0067).

Bone Type Identifi cation by qCBCT

In the presurgical planning phase in dental implantology it is crucial to determine the type of 
bone in patients for an appropriate choice of implant and surgical technique for a successful 
longterm outcome. This is nowadays routinely done on a subjective basis. This study establishes 
a novel objective and observer-independent approach to determine bone type by quantitative 
Cone Beam Computed Tomography (qCBCT).
Chen et al: Presurgical Human Bone Type Identifi cation by Quantitative CBCT: an
Observer-Independent Approach, in preparation, 2020.

Histology of a cross-section through a human
mandibula used for bone typing

SNSF Lead Agency Fracture Study 
(DACH Fx)

In collaboration with ETH Zurich, University Hospital 
Innsbruck, Ulm University, and Insel Orthopaedics, 
this study follows distal radius fracture patients over 
one year. Detailed clinical assessment and HR-pQCT 
imaging are performed at six time points. This study 
will characterize fracture healing at the level of single 
trabeculae as well as the outcome contribution of 
age, osteoporosis, and bone biomarkers. In addi-
tion, computational models are built to study local 
mechanical regulation and to simulate the healing 
process. 

Bone remodeling during the process of fracture healing indi-
cates fracture bridging is complete by three months post-frac-
ture with evidence of continued changes in cross sectional 
geometry through 12 months post fracture. Image courtesy of 
Penny Atkins

Collagen implant infi ltrated by diverse infl ammatory cells


