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Topic: On the morphological and mechanical properties of the suspensory 
ligaments of the breast 

Challenge: 

The breast gland is suspended and reinforced by a number of collagen fiber condensations, 
which help maintain the position of the organ in spite of the altered loading pattern related to 
the upright posture. The morphology of the suspensory ligaments is ill defined, and age-related 
change in the load-deformation properties of these ligaments remains unknown to date. 

Project aim: 

This experimental study aims at describing morphologically and mechanically the suspensory 
ligaments of the breast. It is hypothesized that suspensory ligament elasticity shows an age-
related change, and that load-to-failure decreases. The second hypothesis addresses sex 
dependent difference in the morphology and mechanical parameters of the suspensory 
ligaments. Post mortem computed tomography or magnetic resonance imaging will be conducted 
before the suspensory ligaments are dissected in an anatomically embalmed state. Histological 
analyses will substantiate the tissue composition of the suspensory ligaments. An additional 
sample will be retrieved in an anatomically unembalmed state in from human corpses and 
deployed for uniaxial mechanical analyses. Thorough knowledge on these structures will help 
inform surgeons performing breast reconstructions to understand the mechanics of the breast 
gland at different periods of life and differences between parity and sexes more extensive. 

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. 

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 months, max. 16h /week       Start: ASAP 

Suggested reading: 

Zwirner et al. Surface coating and speckling of the human iliotibial tract does not affect its load-
deformation properties. N. Sci Rep. 2020  

Zwirner et al. Mechanical properties of native and acellular temporal muscle fascia for surgical 
reconstruction and computational modelling purposes. J Mech Behav Biomed Mater. 2020  

Zwirner et al. Tensile properties of the human iliotibial tract depend on height and weight. Med Eng Phys. 
2019  
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