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            Abstract
Current organ preservation methods provide a narrow window (usually <12â€‰hours) to assess, transport and implant donor grafts for human transplantation. Here we report the transplantation of a human liver discarded by all centers, which could be preserved for several days using ex situ normothermic machine perfusion. The transplanted liver exhibited normal function, with minimal reperfusion injury and the need for only a minimal immunosuppressive regimen. The patient rapidly recovered a normal quality of life without any signs of liver damage, such as rejection or injury to the bile ducts, according to a 1-year follow up. This inaugural clinical success opens new horizons in clinical research and promises an extended time window of up to 10â€‰days for assessment of viability of donor organs as well as converting an urgent and highly demanding surgery into an elective procedure.
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                    Fig. 1: Donor liver shown on a preoperative CT scan, on the back table and during perfusion.[image: ]


Fig. 2: Liver performance parameters during ex situ normothermic machine perfusion.[image: ]


Fig. 3: Liver morphology from before ex situ normothermic machine perfusion (donor liver biopsy) until 6â€‰weeks after liver transplantation.[image: ]


Fig. 4: Liver performance after liver transplantation.[image: ]


Fig. 5: Mitotic proliferation, cell size and volumetry before and after transplantation.[image: ]


Fig. 6: Liver volume, cell count and cell size.[image: ]
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Extended data

Extended Data Fig. 1 Pressure and vascular resistance of portal vein and hepatic artery during ex situ normothermic perfusion.
a, Portal vein pressure shows a stable course with a mean pressure of 12.2â€‰mmHg. b, Mean hepatic arterial pressure that increases slightly over time, which is related to the loss of initial vasoplegia. c, Portal vein resistance, which remains constant over time with minimal decrease. d, Hepatic artery resistance, which increases overall over time, which is related to the loss of initial vasoplegia.


Extended Data Fig. 2 Tumor biopsy.
a, Histology suggestive of a perivascular epithelioid tumor (PEComa) / epithelioid angiomyolipoma. Scale bar: 250â€‰Âµm. b, Immunohistochemical reactivity with antibodies against SMA (smooth muscle actin) and HMB45. Scale bars: 250â€‰Âµm. For reproducibility, all staining was performed with control stains.


Extended Data Fig. 3 Liver histology from prior to ex situ normothermic machine perfusion (donor liver biopsy) until 6 weeks post liver transplantation.
a, HE: mostly preserved tissue architecture with mild nodularity. Scale bars; HE: 500â€‰Âµm; b, MAS (Masson trichrome): no fibrosis present; GOM: moderate nodular regenerative hyperplasia; CD68: persisting macrophages, also during ex situ normothermic machine perfusion. Scale bars; MAS, GOM: 500â€‰Âµm; CD68: 250â€‰Âµm. For reproducibility, all staining was performed with control stains.


Extended Data Table 1 Perfusate preparationFull size table


Extended Data Table 2 Quantification of liver volume, cell size and cell countFull size table


Extended Data Table 3 Postoperative course of transaminasesFull size table
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