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Introduction. The current management of patients with locally advanced pancreatic
adenocarcinoma (LAPC) is based on radiological and endoscopic imaging: important decision
steps in the intraoperative strategy depend on the degree of involvement of the major arterial
and venous structures. The aim of this study was to evaluate the value of 3D segmentation
and printing to predict tumor size and vascular involvement of LAPC to improve pre-operative
planning when vascular resection might be needed or to select patients who should receive
neoadjuvant chemotherapy rather than initial surgery. Patients and methods. We
retrospectively analyzed a selection of 16 patients with LAPC and close relationship with vas-
cular structures who underwent pancreatoduodenectomy (PD) with or without vascular
resection in two centers from January 2015 to December 2021. The pre-operative computed-
tomography (CT) scan images were processed performing segmentation with 3D
reconstructions, which were subsequently printed as 3D multicolor models. Two radiologists
specialized in pancreatic disease and two pancreatic surgeons analyzed, blindly and
independently, the pre-operative CT scan and 3D models using a defined checklist, and their
evaluations were compared to the pre-operative 2D CT scan reports used for patient
management. A positive delta was defined when the 3D analysis resulted in a higher accuracy
for predicting vascular involvement as confirmed by intraoperative data and pathological
examinations, compared to the pre-operative radiological analysis. Results. Fourteen PD, one
total pancreatectomy and one exploratory laparotomy were performed. Ten out of 16
patients had a positive delta related to better identification of vascular involvement of the
superior mesenteric vein (SMV) or portal vein (PV) vessels. Tumor extension was found to be
more accurately evaluated by 3D modelling than by 2D pre-operative imaging (p<0.05). This
information could have led either to a change in operative planning envisioning vascular
resection, or to a different treatment strategy such as neo-adjuvant therapy. 3D segmen-
tation alone was sufficient; there was no additional benefit obtained from the printed 3D
model. Conclusions. 3D segmentation provides additional information to choose the best
treatment strategy and plan surgical procedures for patients with LAPC. This new diagnostic
approach will be evaluated further in a prospective multicenter study.
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