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INTRODUCTION AND GOALS: The progressive increase in waiting lists of candidates for liver transplantation in a context where the pool of available organs is
limited has led to the extension of the criteria for donation, currently accepting some asystolic donors, donors of advanced age, donors with associated comorbidity
(obesity, metabolic syndrome and renal failure) and donors with steatotic livers. The special sensitivity to cold ischemia and the ischemia-reperfusion phenomenon of
these steatotic livers means that the graft loss rate due to primary dysfunction is higher than with conventional donors, so its use is limited. The dynamic preservation
obtained through MPN aims to recover discarded livers for transplantation, offering advantages over traditional hypothermic preservation of monitoring such as
maintaining and even improving the viability-functionality of the organ before grafting it. The main objective of our study was to evaluate the behavior of livers with
and without steatosis through NPM and to determine if this system in steatotic livers allows to maintain its viability-functionality. We intend to demonstrate whether the
ex vivo preconditioning of steatotic livers in a NPM without cold ischemia can be considered as a solution to finally transplant this type of suboptimal grafts.
MATERIAL AND METHODS: Experimental study with 10 Large-White pigs of both sexes with a weight between 20 and 35 kg. We divided the sample into 2
cohorts: pigs without steatotic diet (Control-Healthy Group, n=5) and pigs with steatotic diet (Steatotic Group, n=5). The steatotic diet was applied to this second
group for 5 weeks. Biopsies performed 1 and 2 months after the start of the steatotic diet confirmed the existence of pathological steatosis. After the hepatic extraction
in the porcine model, the organ was placed in the NPM circuit. The NPM system used by our multidisciplinary group was developed by the company Ebers Medical
Technology SL (Zaragoza, Spain). Cannulas were inserted into the portal vein (PV), hepatic artery (HA) and main bile duct (MBD). The pressure and flow rate in the
HA were set at 75-105 mmHg and 0.25 ml/min/100 gr, respectively; the PV pressure and flow rate were set at 10-15 mmHg and 0.75 ml/min/100 gr, respectively. The
liver was deposited without losing the sterility of the process in a chamber where it was kept at a constant temperature (37⁰C). The system allowed continuous nonpulsatile dual (HA/PV) infusion of perfusate, with computerized flow, with automatic temperature control and with a mixture of pure oxygen and carbogen. The
composition of the perfusion fluid, both basal and of components, was based on autologous blood of the sacrificed animal (1.5-2.5 L. depending on the
needs), Ringer Lactate, cefotaxime, methylprednisolone, sodium heparin, insulin, Aminoven, epoprosterenol-Flolan and sodium bicarbonate. 30 variables were followed
corresponding to perfusion/hemodynamic data (pH, HA pressure/flow, PV flow pressure, production of bile), biochemical data (AST, ALT, FA, GGT, urea, albumin,
total bilirubin, Na+,K+,Cl-,glycemia, lipemic/icteric/hemolytic indices), histopathological data (macro/microesteatosis, fibrosis, portal inflammatory infiltrate,
neutrophil infiltrate, isolated hepatocytic necrosis, central confluent necrosis, subcapsular necrosis, cholestasis), and other data (initial/final graft weight, warm ischemia
time). All parameters of organ viability (hepatic damage, metabolic, synthetic, hemodynamic and histopathological) were compared at 0 h./4h./8h after the connection
of the organ to the NPM. A statistical analysis was performed with SPSS 15.0 obtaining the following results for categorical qualitative/quantitative variables:
percentage, central tendency measures (mean-X/median-Me) and dispersion measures (standard deviation-DT/interquartile range-RI) with confidence interval 95%. A
univariate analysis was performed comparing qualitative/continuous variables to detect differences between groups considering p-value<0.05 as statistically significant
and p-value>0.05 as non-significant-NS.
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RESULTS: Steatotic livers were perfused as satisfactorily as healthy livers (HA pressure, 95.3±18.7 vs 86.6±9.3 mmHg, p=NS; AH flow rate 15.9±1.5 vs 14.9±4.8
ml/min/100g, p=NS; PV pressure 20.5±5.2 vs 10.8±6.1, p<0.05; PV flow rate 54.3±8.7 vs 50.9±12.9, p=NS), did not show worse hepatic damage parameters (AST
365.6±165.1 vs 437.2±299.8 UI/l, p=NS; ALT 21.4±8.3 vs 32±7.7 UI/l; p=NS), maintained a significantly higher bile production (146.6±77.7 vs 71.7±60.8 g; p<0.05)
and the histopathological parameters did not show remarkable alterations regarding fibrosis, infiltration, necrosis and cholestasis.
CONCLUSIONES: Our preliminary results suggest that the behavior of steatotic livers in the NPM is not inferior to that of healthy livers and both maintained a
viable liver function during the normothermic preservation. Despite the limitations of our work, we believe that the NPM can reduce the number
of steatotic livers discarded for transplantation by increasing the donor pool. More experiments must be performed with longer preservation times to correlate more
faithfully with the daily routine of liver extraction. These ex vivo results should be confirmed by transplanting steatotic livers in a porcine model and checking if posttransplant survival rates of the graft/animal reache acceptable levels. The NPM preservation time, logistics and the cost of the system are issues that must be analyzed in
the future..
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