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Abstract 
 

Pancreas and islet transplantation are important treatment options for insulin dependent 
diabetes. However, one of the main challenges in pancreas and islet transplantation lies in 
organ (pancreas) preservation. Ischaemic injury post-retrieval causes significant damage the 
organ function and reduction in islet yield. It was hypothesised that extracorporeal 
normothermic perfusion of the pancreas would improve graft function post transplantation 
and pancreatic islet isolation when compared to traditional methods of organ preservation.  
 
The aims and objectives of the project included:  

• Conducting a systematic review of the literature in extracorporeal machine perfusion 
of the pancreas 

• Establishing an extracorporeal normothermic perfusion model of the porcine 
pancreas  

• Comparing the addition of kidney to the circuit of extracorporeal pancreas perfusion 
model 

 
A thorough systematic review of the available literature concluded the potential benefits of 
machine perfusion in pancreas preservation. Important insight into the experimental setup, 
perfusion parameters and vital outcome measures was also attained.  

A model of normothermic hemo-perfusion of the porcine pancreas with and without addition 
of the kidney as a dialysis organ was subsequently established. The organs were perfused for 
120 minutes with stable perfusion parameters but sub-optimal acid-base environment. 
Addition of the kidney did not result in significant improvement of the acid-base environment.  
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Contextual Statement 
 

Pancreas or islet cell transplant is the only curative treatment for insulin dependent diabetes 
mellitus. Traditionally associated with major morbidity and mortality, recent improvements 
in immunomodulation therapy, graft preservation and surgical techniques have made 
transplant increasingly popular. However, organ preservation remain a major hurdle to 
expanding the donor pool and improve graft function. 

Machine perfusion as a preservation method has been attempted decades ago with little 
success and rapidly fell out of favour due to static cold storage, which is simple and costs less. 
However, with increasing organ demand and improving technology in pump and monitoring 
equipment, machine perfusion is gaining attention once again. 

Machine perfusion is well established in other organs (heart, lung and kidney) but remain 
relatively novel in the pancreas. In order to establish a model of extracorporeal normothermic 
perfusion of the pancreas, a thorough literature review was crucial to obtain insight into 
previous attempts, perfusion parameters, outcome measures and encountered 
complications.  

The systematic review titled “Extracorporeal Machine Perfusion of the Pancreas: Technical 
Aspects and Its Clinical Implications – A Systematic Review of Experimental Models” forms 
the first part of this thesis. It was published in Transplantation Reviews on 19th June 2015. 

Subsequently, work began on establishing the model of extracorporeal normothermic 
perfusion of the pancreas and investigating the role of addition of the kidney as a dialysis unit. 
The process of establishing the model is detailed in the manuscript “A Study of Normothermic 
Hemo-Perfusion of the Porcine Pancreas and Kidney” which forms the other part of the thesis. 
The study was accepted for publication in Artificial Organs on 21st March 2016. Attached in 
the thesis is the acceptance letter and author proof of the accepted article, expected to 
appear in the July 2017 edition of the journal.  

Based on the examiners’ and supervisor’s reports received on 6 June 2016, grammatical and 
syntax errors were corrected. An additional segment was also added to the thesis, titled 
“Operative description and illustrations” to further expand the operative details of organ 
retrieval as suggested. 
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