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Topic: Load deformation properties of the diseased hip capsule and 
neocapsule 

Challenge: The human hip capsule is well known for its stabilizing function of the 
femoroacetabular joint. This stabilization is known to be related to the passive deformation 
properties of the hip ligaments, biophysical effects and potentially due to neuromuscular 
feedback mechanisms. The ligaments surrounding the pathological hip joint have been reported 
to be altered in mechanical stiffening, resulting in limited range of motion and disease related 
loss of function in hip mobility. Moreover, the neocapsule forming from scar tissues following 
total hip replacement has been reported to yield lowered mechanical properties.  

Project aim: This experimental study aims at assessing mechanically the load deformation 
properties of the hip capsule ligaments in patients undergoing total hip replacement (capsular 
removal) and those patients undergoing revision arthroplasty and to compare these to the 
healthy state. It is hypothesized that hip capsules in patients with hip osteoarthritis and 
neocapsules from patients undergoing revision arthroplasty have significantly altered mechanical 
properties.  
 
Following removal during (revision) hip arthroplasty, the tissues will be processed and tested 
mechanically under uniaxial strain. Uniaxial mechanical testing will be performed following a 
highly standardized approach for sample removal, tapering, osmotic adaptation and mechanical 
testing. The results of this research will help understand how the hip capsule changes with 
pathology and how well the neocapsule presents the mechanical properties of the healthy vital 
or pathologically altered ligaments. 
 

About us: The Biomechanics Laboratory at the Institute of Macroscopic and Clinical Anatomy at 
the Medical University of Graz consists of an international and interdisciplinary team of 
engineers, biologists, and medical doctors. We aim to improve our understanding of 
biomechanics of human tissues. 

To this end, we use a broad range of techniques ranging from high-resolution imaging to 
biochemical techniques to study the mechanical behaviour of human tissues in relation to their 
biological and structural characteristics, with a focus on clinically relevant questions. 

About you:  

You are a diligent and curious engineering student who is motivated to learn and develop state-
of-the-art techniques and to gain valuable research skills in an interdisciplinary lab. English 
proficiency, especially in writing, is preferred.  

Duration: 12 – 18 months, max. 16h /week       Start: ASAP 

Suggested reading: 

Perumal et al. Clin Anat. 2020, Schleifenbaum et al. J Biomech. 2016, Pieroh et al. PLoS One 2016 
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