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Mechanical properties of the porcine oesophagus assessed using biaxial testing
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INTRODUCTION: The use of interventional
endoscopic procedures has increased the interest in
tissue regeneration in the oesophagus to develop
techniques to mitigate the effect of post-operative
leaks and perforations™ . This project characterizes
the material properties of the oesophagus to allow
the development of materials that better match the
properties of the native tissue for use in
regenerative applications. Biaxial mechanical
testing was performed to assess the mechanical
behaviour of porcine oesophagus.

METHODS: The oesophagus was retrieved from
recently terminated porcine specimens and tested
within four hours. Six 16 mm x 16 mm samples 3
mm in thickness were analysed using a biaxial
testing system in a 37 °C water bath (Cellscale
Biotester) (figure 1). Preconditioning, to ensure
alignment of fibres, consisted of 5 repetitions of
10% load and equi-biaxial testing consisted of a
single 40% load in the longitudinal and
circumferential axes.

RESULTS: The results demonstrate minor
anisotropy of the oesophageal tissue with stress of
4 MPa at 40% strain in the circumferential axis and
3 MPa at 40% strain in the longitudinal axis. The
elastic modulus was 1.3 kPa and 1.6 kPa in the
longitudinal and circumferential axes respectively
at 40% strain.

Fig. 1:Images of oesophageal sample loaded on
CellScale biaxial testing system at 0% strain (Left)

and maximum strain (Right).
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Fig 2:Stress-Strain graph for oesophageal
specimens showing mean (kPa) and standard
deviation

DISCUSSION: The oesophagus is a target for
tissue  regeneration  following  therapeutic
endoscopic procedures, post-operative anastomotic
leaks and iatrogenic injuries®. Self-expanding
stents are the current mainstay of treatment,
however these disrupt the normal anatomy and
function of the oesophagus®. Understanding the
biomechanical properties is vital for the
development of improved materials that match the
properties of the oesophagus and can allow the
development of better stents or other novel devices
including materials applied to the lining of the
oesophagus to promote in situ tissue regeneration.
REFERENCES: 'Lin Y, Jiang G, Liu L, Jiang JX,
Chen L, Zhao Y, et al. Management of thoracic
esophageal perforation. World journal of surgery.
2014:38(5):1093-9.?Biancari F, D'Andrea V, Paone
R, Di Marco C, Savino G, Koivukangas V, et al.
Current treatment and outcome of esophageal
perforations in adults: systematic review and meta-
analysis of 75 studies. World journal of surgery.
2013;37(5):1051-9.3Londono R, Jobe BA, Hoppo
T, Badylak SF. Esophagus and regenerative
medicine. World J Gastroenterol.
2012;18(47):6894-9.4Swinnen J, Eisendrath P,
Rigaux J, Kahegeshe L, Lemmers A, Le Moine O,
et al. Self-expandable metal stents for the treatment
of benign upper GI leaks and perforations.
Gastrointest Endosc. 2011;73(5):890-9.

http://www.ecmjournal.org



