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Introduction
• Liver transplantation is a life saving procedure for patients with 

end stage liver disease 
• Many efforts are being made to address the organ shortage 

problem
• Standard liver procurement involves cold storage of the liver for 

extended periods of time, resulting in ischemia reperfusion injury 
• Efforts to minimize this injury cycle have resulted in:

• Machine perfusion techniques
• Ischemia free transplantation strategies 

40

60

80

100

0 0.5 1 1.5 2 2.5 3

To
ta

l F
lo

w
 ((

m
l/

m
in

) /
 1

00
 g

)

Time (hr)

Total Flow

0
1
2
3
4
5

0 1 2 3
La

ct
at

e 
(m

m
ol

/L
)

Time (hr)

Perfusate Lactate
Methods
3 Yucatan pigs, average body weight 18.3 kg, average liver weight 647 g

Normothermic Machine Perfusion:
• Liver Assist (Organ Assist, Groningen, NL)
• Pressure-controlled pulsatile arterial and continuous portal 

perfusion (portal perfusion pressure: 7 mmHg & arterial 
perfusion pressure: 75 mmHg)

Perfusate Composition:
• Hemopure (HbO2 Therapeutics, Soulderton, PA) - Acellular 

polymerized bovine hemoglobin-based oxygen-carrier
• Freshly collected human blood

Technique
• Abdominal aorta and hepatic artery were isolated from supraceliac to 
below the superior mesenteric artery, with division of lumbar branches
• Cannulation of common bile duct
• Infrahepatic inferior vena cava (IVC) and portal vein were isolated 
and prepared for cannulation
• Complete mobilization of liver
• Cannulation of the infra-SMA aorta
• Cannulation of the infrahepatic IVC after division of the left renal vein 
• Cannulation of the portal vein
• Ligation of the suprahepatic IVC and supraceliac aorta
• Perfusion circuit was initiated via the portal and arterial inflow
• The remaining blood was flushed from the liver
• The outflow circuit via the infrahepatic IVC was connected, 
establishing a closed perfusion circuit 
• The liver was then excised and transferred to the Liver Assist 
reservoir
• NMP for 180 minutes 

Conclusion
• This novel organ procurement technique allows for successful 
cannulation and transition from the donor’s native circulation to 
normothermic, oxygenated machine perfusion without a period of 
decreased blood flow.  
• After 3 hours of NMP, the perfusate lactate level fell from 3 to 1, 
reflecting adequate tissue perfusion and oxygenation with a 
Hemopure based perfusate.
• Further work will focus on refining this technique and translating it to 
ischemia free transplantation. 


