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Animal Experimentation approved the use of pig livers in the ex vivo 

experiments, which were carried out in accordance with its Guidelines 

for the Use of Animals (IVT21-51). �e pigs were adolescent, female, 

3-way crossover pigs (Landrace, Huge White; 40-45 kg). In order to 

administer reagents and collect blood, cannulation tubes were inserted 

into the right carotid artery of the pigs a�er they were anesthetized. 

During the assessment period, the animals received a Lactic D Injection 
drip and underwent the liver procurement procedure [8].

Methods
In the wake of opening the chest to the anesthetized pigs, thoracic 

aortic braceing was performed to hinder blood stream to the lower 
body and lay out a heart failure model. During cardiac arrest, blood was 
taken from the external carotid artery and used for perfusion. A�er the 
set Mind had slipped by, the mid-region was opened through an upper 
midline abdominal cut. First, the bile duct was ligated and a catheter 
(SF-ET1725L extension tube, TERUMO, Japan) was inserted. �e 
native hepatic artery and the common hepatic artery were meticulously 
separated in the next step. �e hepatic artery and portal vein were cut 
out of the periportal area with great care. �e stomach was de�nitively 
chiseled utilizing an electrocautery surgical tool, taking into account 
the quick openness of the unrivaled vena cava over the liver. An 
electrocautery scalpel was used to carefully dissect the posterior surface 
of the liver to reveal the liver’s inferior vena cava a�er the entire organ 
could be safely removed [Figure 1] [9]. �e 1-0 silk thread was used 
to �rmly bind this. Before being dissected, the portal vein and the 
liver’s inferior vena cava were also expertly ligated with 1-0 silk thread, 
resulting in the successful dissection and removal of the live superior 
vena cava.
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Tests were conducted to con�rm the function by transplantation on 
DCD model livers with circulatory arrest times of 60 and 180 minutes 
based on the 24-hour ex vivo perfusion results. In order to maintain 
systemic circulation during the liver-free period, preparations were 
made to construct a shunt bypass prior to the recipient’s laparotomy. 
�e external jugular vein of the recipient was isolated. 3-0 silk thread 
was used to secure the primed shunt circuit break a�er it was intubated 
into the jugular vein. To create a shunt bypass for the vena cava blood 
from the lower extremity, an end-to-side anastomosis of a vascular 
gra� taken from a donor was performed a�er the recipient’s abdomen 
was opened. �is was done on the lower extremity side of the le� renal 
vein of the sub hepatic inferior vena cava. When the anastomosis was 
�nished, a connector was intubated and �xed. Additionally, a drain 
cannula was intubated from the splenic vein and secured with a 3-0 
silk thread a�er the spleen was removed in order to construct a shunt 
bypass via the portal vein. An independently constructed shunt pump 
was connected to the vena cava and splenic vein cannulas, transferring 
blood to the jugular vein [Figure 2] [10].

�e portal vein, inferior hepatic vena cava, and superior hepatic 
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Within three hours of performance, aspartate aminotransferase and 
alanine transaminase showed a statistically signi�cant di�erence when 
compared to alkaline phosphatase as a marker of injury. Alkaline 
phosphatase did not show any di�erence. Blood urea nitrogen and blood 
ammonia concentrations were used to measure nitrogen metabolism; 
there was no di�erence. Ammonia, on the other hand, showed 
signi�cant di�erences at the beginning of perfusion, and a decrease in 
concentration was also con�rmed as the WI progressed. Additionally, 
as the WI progressed, the concentration of bile acid signi�cantly 
increased. �e perfusate had a high potassium concentration, a low 
sodium concentration, and a con�rmed decrease in hematocrit over 
time in terms of electrolyte analysis.

Conclusion
In this study, we developed a circulatory arrest model that lacked 

any form of anticoagulation, such as hemorrhage. Ex vivo machine 
perfusion was used to assess the viability of livers that had undergone 
unprecedentedly long WI, and liver function was con�rmed through 
transplantation. �ere have been attempts to establish acceptance 
criteria for transplantation and evaluate the function of machine-
perfused livers. Even though that report considers lactate consumption 
to be a signi�cant factor, there have been instances in which lactate 
levels were less than 2.5 mmol/L, even using the 180-minute model; 
�erefore, additional research is required to determine the causal 
relationship between lactate consumption and transplant survival. A 
liver with a WIT of 73 minutes also survived the post-transplantation 
survival evaluation, suggesting the use of an u-DCD. �e outcomes 
showed that the 180 minute warm ischemic liver, which showed 
debilitated metabolic capability in pre-trial perfusion, was challenging 
to use in relocate assessment. Elevated bile acid concentrations in 
the perfusate are a common symptom of machine perfusion in this 
severe u-DCD model and may indicate issues with the bile ducts. 
Accordingly, this component might be signi�cant for pretransplant 
machine perfusion appraisal. A lot of draining was seen in the stomach 
depression during the post-mortem examination of the 180-minute WI 
model, and studies have been directed on such draining propensities 
later transplantation. Taking frozen platelet supplements may be an 
option. By discovering the possibility of using such extremely marginal 

livers in the future, we hope this study will contribute to the further 
development of reconditioning techniques and the expansion of the 
donor pool.
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