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3D preoperative assessment for locally advanced pancreatic 
cancer undergoing modified-Appleby procedure with reversed 
autologous arterial graft reconstruction: A case report
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Introduction

Pancreatic Ductal Adenocarcinoma (PDAC) carries the lowest 
survival rate among all major organ cancers with a median over-
all survival from the moment of diagnosis of 4-6 months and it 
is the third leading contributor of cancer mortality [1]. More-
over, a recent German study predicts that PDAC will become the 
second most common cause of cancer-related death in Europe 
by 2030 [2]. Due to its rapid invasive tendency towards adjacent 
structures, lymphnodes and distant parenchymatous organs, 
only 10-20% of patients are suitable for upfront surgery at di-
agnosis [3]. New neoadjuvant chemotherapy regimens have ex-
tended the possibility for patients with advanced cancers to un-
dergo surgical treatment and this is reflected in the most recent 
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National Comprehensive Cancer Network guidelines for pan-
creatic adenocarcinoma [4]. Resectability of PADC depends on 
the kind of involvement of the main local vessels. Preoperative 
assessment of vascular involvement by PDAC has consequently 
become of primary relevance to set up the correct multimodal 
strategy to offer the best approach for the patient. This case re-
port represents a striking example of how the application of the 
most updated findings about PDAC treatment, the skills gained 
in liver transplantation surgery on vascular resections and re-
constructions and the most developed imaging devices allow 
proper treatment of advanced stage diseases.

Abstract

 Advanced pancreatic ductal adenocarcinoma represents 
one of the most challenging oncologic diseases nowadays for many 
reasons: it is burdened by one of the poorest prognoses, it is often 
diagnosed when in an advanced stage and it demands a multimodal 
approach which is necessary to assign the proper patient-specific 
treatment. When feasible, surgical resection combined with systemic 
treatment is still the best curative choice and can require complex 
vascular resections and reconstructions to obtain R0 margins. In 
these cases, a detailed preoperative assessment made of blood tests, 
thoracoabdominal imaging and histological definition of the tumor is 
fundamental. 

Unfortunately, the current imaging techniques are not completely 
reliable in defining the extension of the contact between the neo-
plasm and the surrounding arteries and veins, especially when con-
sidering borderline and locally advanced diseases.

The use of 3D reconstructions can improve the perception of cru-
cial anatomical details for the diagnostic evaluation and the surgical 
procedure.
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Figure 1: Arterial phase abdominal ceCT-scan showing tumor in-
vasion of the common hepatic artery and tumor contact with the 
celiac axis and the gastroduodenal artery.

Case report

A 61 years old woman was addressed to our center after 
realizing an abdominal echography for epigastric pain that 
showed a pancreatic body lesion. The pathologic staging, in-
cluding a thoraco-abdominal contrast enhanced CT-scan (ceCT-
scan) and a pancreatic endoscopic ultrasonography (EUS) with 
Fine Needle Agiobiopsy (FNAB) found a PDAC with complete 
involvement of the common hepatic artery (CHA),  ≤180° con-
tact with the Celiac Axis (CA), mild contact with the Gastroduo-
Denal Artery (GDA) and ≤180° contact with the Superior Mes-
enteric Vein (SMV) considered as “Locally Advanced” following 
the NCCN guidelines [4]; CA19.9 was 5192U/L. A neoadjuvant 
chemotherapy regimen with Nab-paclitaxel/Gemcitabine was 
introduced and then followed by radiotherapy associated with 
Capecitabine. Afterwards, the new staging exams revealed a 
partial PDAC remission with persistent invasion of the CHA and 
persistent contact with the CA and GDA (Figure 1); no distant 
metastases were found. CA19.9 was 230U/L. A ce-CTscan based 
3D reconstruction was also realized to assess more precisely 
the relations between the tumor and the adjacent vessels after 
systemic therapy to verify if a surgical approach was indicated. 
The reconstruction showed the presence of contact between 
the PDAC and the CA but no involvement of the GDA and the 
SMV (Figure 2).

Therefore, the patient was admitted to our Unit to undergo 
a modified-Appleby procedure [5]. The angiography showed 
a spontaneous retrograde liver revascularization through the 
GDA with complete CHA occlusion needing no embolization. 
Three days later, the patient underwent a distal splenopancre-
atectomy with CHA resection. When the CHA was clamped at 
its origin before undergoing resection, an intraoperative liver 
echo-doppler evidenced an hepatic artery resistive index (HARI) 
of 0.31 (normal range: 0.55-0.7 [6]) probably due to GDA nar-
rowing caused by the fibrosis of the surrounding tissues due to  
radiotherapy. Thus, we decided to perform a vascular recon-
struction after CHA resection. To re-establish the arterial flow 

Figure 2: Preoperative 3D reconstruction of the pancreatic adeno-
carcinoma location with involvement of the common hepatic ar-
tery.
1. Celiac axis, 2. Common hepatic artery with tumor involvement, 
3. Gastroduodenal artery, 4. Proper hepatic artery, 5. Tumor, 6. Su-
perior mesenteric artery, 7. Splenic artery.

Figure 3: A. Postoperative 3D reconstruction of the reconstructed 
common hepatic artery. B. Intraoperative picture of the recon-
structed CHA.
1. Celiac axis, 2. Reconstructed common hepatic artery, 3. Gastro-
duodenal artery, 4. Proper hepatic artery, 5. Superior mesenteric 
artery, 6. Pancreatic remnant.

to the liver, we used an autologous arterial graft: the splenic 
artery was harvested from the specimen, overturned and inter-
posed between the CA and the distal CHA with two end-to-end 
sutures (Figure 3A-B). The postoperative course was unevent-
ful; discharge took place at postoperative day 5. Histological ex-
amination demonstrated a pT2N0M0R0 PDAC. After 3 months, 
a ceCT-scan showed no cancer recurrence and patency of the 
reconstructed CHA.
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Discussion

Once considered an absolute contraindication to surgery, 
vascular resections and reconstructions are now accepted in 
the surgical treatment of invasive PDAC and can improve overall 
survival compared to both borderline resectable and locally ad-
vanced tumors treated with palliation [7]. The indication to per-
form a pancreatic resection after neoadjuvant therapy depends 
on very strict and precise criteria that must be assessed preop-
eratively. The radiologic means used to determine these char-
acteristics are: ceCT-scan, Magnetic Resonance Imaging (MRI), 
Positron-Emission Tomograpy (PET) and Endoscopic Ultrasound 
(EUS). A recent multicentric trial [8], mainly based on ceCT-scan 
analysis, demonstrated that while there is excellent agreement 
between surgeons in determining the presence of arterial abut-
ment and locally advanced PDAC, low agreement was observed 
in the determination of tumor infiltration of venous structures 
and resectability in borderline resectable PDACs. As a matter of 
fact, ceCT-scan has limited efficacy in clearly define R0 resect-
ability and T-stage in these situations and its performances are 
worsened by neoadjuvant therapy [9,10].

Pancreatic high-definition 3D reconstruction based on ceCT-
scan is a recently developed tool that is gaining increasing atten-
tion. While its usefulness in resident training is already demon-
strated [11], its importance in defining the tumors anatomical 
characteristics has not been definitely confirmed. In particular, 
there is a lack of evidence in weather 3D reconstruction could 
refine the preoperative staging in borderline situations.

This case report represents a clear example of how 3D re-
construction represents a valuable tool in unclear anatomical 
situations and can improve the effectiveness of preoperative 
assessment; combined with the expertise gained in the trans-
plantation field for vascular reconstructions it allows to allocate 
the best possible cure to each specific patient.
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