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Abstract

impact of this strategy.

borderline tumors

Involvement of the portal vein (PV) or superior mesenteric vein (SMV) is a frequent finding in pancreatic head
adenocarcinoma, observed in approximately 30-40% of cases at diagnosis. Historically considered a
contraindication to surgical resection, venous invasion is now integrated into the resectability criteria for borderline
tumors. The association of venous resection with pancreaticoduodenectomy currently provides satisfactory
oncological outcomes, provided that patients are carefully selected and appropriate surgical expertise is ensured.
This study aims to provide a comprehensive analysis of the indications, reconstruction techniques, and prognostic
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Introduction

Pancreatic adenocarcinoma remains a disease with poor prognosis,
characterized by early locoregional spread and close anatomical
relationships with major vascular structures. Involvement of the portal vein
and superior mesenteric vein is frequently present at diagnosis, historically
excluding patients from curative surgical management.

However, advances over the past two decades in vascular surgery,
anesthesia, and perioperative care have significantly changed this
paradigm. In parallel, the development of neoadjuvant chemotherapy
protocols has improved patient selection and optimized resectability
conditions [1-4].

In this context, venous resection combined with pancreaticoduodenectomy
has progressively emerged as a valid therapeutic strategy in patients with

borderline resectable tumors, with the primary goal of achieving an RO
resection [5,6].

Anatomical Basis

A precise understanding of the anatomical relationships between the
pancreatic head and the porto-mesenteric axis is essential for surgical
planning. The spleno-mesenteric confluence represents a critical vascular
junction where the splenic vein joins the superior mesenteric vein to form
the portal vein.

This region is particularly prone to tumor invasion due to its close
proximity to the uncinate process and the posterior aspect of the pancreatic
head. Venous involvement may range from simple tumor contact to
circumferential infiltration or complete occlusion. These anatomical
variations directly influence resectability and the type of wvascular
reconstruction required [7,8].
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Indications for Venous Resection

Current indications for venous resection are based on international
guidelines, including those of the NCCN and the International Study
Group of Pancreatic Surgery. Venous resection may be considered in cases
of limited and reconstructible involvement of the portal vein or superior
mesenteric vein, particularly following neoadjuvant therapy demonstrating
tumor stability or regression [3,9].

Conversely, certain situations represent contraindications, including
extensive non-reconstructible thrombosis or major associated arterial
invasion. Preoperative evaluation must be multidisciplinary, integrating
clinical, biological, and radiological data to avoid inappropriate indications
[10,11].

Resection and Reconstruction Techniques

Venous resection techniques have been widely described and standardized
over time.
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Figure 1: Anatomical relationships between the pancreatic head and the porto-mesenteric axis.

e Tangential resection involves partial excision of the venous
wall followed by direct closure or patch repair. It is indicated
for limited involvement and is technically simpler but carries
a risk of secondary stenosis [12].

e Segmental resection with end-to-end anastomosis is the
most commonly used technique. It involves complete removal
of the involved venous segment followed by direct
reconstruction when tension is acceptable. This approach
provides satisfactory oncological outcomes and restores
adequate venous flow [6,13].

e Interposition graft reconstruction is required in cases of
significant venous loss. Autologous grafts, such as the internal
jugular vein or saphenous vein, are preferred due to better
tolerance and lower infection risk. However, this technique is
more complex and associated with an increased risk of
thrombosis [14,15].

Tipo 1 Resecci6n venosa parcial con sutura directa (venorrafia)
Tipo 2 Resecci6n venosa parcial y sutura mediante patch
Tipo 3 Resecci6n venosa segmentaria y anastomosis veno-venosa termino terminal
Tipo 4 Reseccion venosa segmentaria y reconstruccion mediante injerto con al menos dos
anastomosis
> = C
N—— S~——
a Type 1 b Type 2 C Type 3 d Type 4

Operative Outcomes

Data from large series indicate that morbidity associated with
pancreaticoduodenectomy with venous resection is comparable to that of
standard surgery in high-volume centers. Specific complications include
portal vein thrombosis, hemorrhage, and intestinal ischemia, although their
incidence remains low under optimal conditions [2,16].

Operative mortality is currently below 5% in specialized centers, reflecting
improvements in perioperative management and patient selection [5,17].

Oncological Outcomes

The primary objective of surgery remains achieving an RO resection.
Several studies have demonstrated that RO resection rates following
venous resection are comparable to those observed in patients without
vascular involvement, provided adequate patient selection [6,18].

In terms of overall survival, patients undergoing venous resection have a
median survival of 20-30 months, significantly higher than non-operated
patients. Venous invasion itself is no longer considered an independent
negative prognostic factor when complete resection is achieved [19,20].
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Prognostic Factors

Several factors influence patient outcomes. Response to neoadjuvant
chemotherapy is a key determinant, reflecting tumor biology. Other major
prognostic factors include resection margin status, lymph node
involvement, and preoperative CA19-9 levels [21,22].

Discussion

Venous resection has significantly modified the therapeutic strategy for
pancreatic cancer by expanding surgical indications to patients previously
considered unresectable. This evolution is part of a multimodal approach
integrating neoadjuvant chemotherapy and dynamic disease assessment.

However, this strategy should not lead to over-indication. Careful patient
selection remains essential to ensure real oncological benefit. Institutional
experience and mastery of vascular reconstruction techniques are also
critical factors in minimizing complications and optimizing outcomes.

Conclusion

Venous resection associated with pancreaticoduodenectomy is now
considered a standard approach in the management of borderline
pancreatic cancers in expert centers. It improves resectability rates and
oncological outcomes without significantly increasing morbidity and
mortality, provided that patient selection is rigorous and management is
multidisciplinary
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