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Abstract: The remarkable capacity of regeneration of the liver is well known, although the involved
mechanisms are far from being understood. Furthermore, limits concerning the residual functional
mass of the liver remain critical in both fields of hepatic resection and transplantation. The aim of
the present study was to review the surgical experiments regarding liver regeneration in pigs to
promote experimental methodological standardization. The Pubmed, Medline, Scopus, and Cochrane
Library databases were searched. Studies evaluating liver regeneration through surgical experiments
performed on pigs were included. A total of 139 titles were screened, and 41 articles were included
in the study, with 689 pigs in total. A total of 29 studies (71% of all) had a survival design, with
an average study duration of 13 days. Overall, 36 studies (88%) considered partial hepatectomy,
of which four were an associating liver partition and portal vein ligation for staged hepatectomy
(ALPPS). Remnant liver volume ranged from 10% to 60%. Only 2 studies considered a hepatotoxic
pre-treatment, while 25 studies evaluated additional liver procedures, such as stem cell application,
ischemia/reperfusion injury, portal vein modulation, liver scaffold application, bio-artificial, and
pharmacological liver treatment. Only nine authors analysed how cytokines and growth factors
changed in response to liver resection. The most used imaging system to evaluate liver volume was
CT-scan volumetry, even if performed only by nine authors. The pig represents one of the best animal
models for the study of liver regeneration. However, it remains a mostly unexplored field due to the
lack of experiments reproducing the chronic pathological aspects of the liver and the heterogeneity of
existing studies.
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1. Introduction

During the last decades, indications for liver resections increased due to more ag-
gressive and multimodal treatment of primary and secondary liver malignancies [1,2].
Furthermore, improvements in surgical techniques, anaesthesiology, and postoperative
care, have made human liver transplantation more feasible and safer since the first suc-
cessful liver transplantation in 1967 [3]. Several new procedures have been developed,
such as reduced, split, and living-related liver transplantation [4]. Both resection and
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