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Project description (Number of characters, including spaces: 2.000 - 3.000): 

Pancreatic cystic lesions represent an increasing source of medical consultation in Gastroenterology due to the increase in the use of 

modern imaging technology. Some of this lesions do not deserve follow-up, whereas others are clear cancer precursors. Amongst the 

latter, mucinous cystic neoplasms deserve a long-term follow-up as they are associated with potential degeneration, even if rare. Amongst 

mucinous neoplasms, Intraductal Papillary Mucinous Neoplasms (IPMNs) are the most prevalent. Although most of these lesions will 

haven indolent behavior, a subgroup of these will tend to evolve into invasive pancreatic carcinoma, passing by morphological changes 

which are the target of surveillance programs. Histologically, IPMNs can be distinguished in low-grad dysplasia (LGD), high-grade 

dysplasia (HGD) and invasive intraductal papillary mucinous carcinomas (IPMCs). The decision between treatment (pancreatic surgery) 

or follow up is guided by specific radiological and clinical features, particularly worrisome features (WFs) and high-risk stigmata (HRS), 

included in 2017 revised Fukuoka International Consensus Guidelines and 2018 European Guidelines. Despite a potentially pre-

neoplastic lesion could deserve prophylactic resection, pancreatic surgery is one of the most complex abdominal surgeries, harboring a 

non-negligible rate of morbidity and mortality. For these reasons, morphological features or biomarkers able to increase the sensitivity 

for detecting malignant lesions are welcome, to carefully select patients who will eventually benefit from surgery. Comprehensive 

research has been carried out to try to uncover biomarkers for identifying malignant lesions using cystic fluid (molecular profiling 

including proteins, RNA, DNA, and metabolites), pancreatic juice, imaging radiomics) and blood samples. All these approaches have 

been unable to attain high enough specificity and sensitivity, and most clinical choices are based on morphological high-risk criteria, fine 

needle aspiration (FNA) during Endoscopic Ultrasound (EUS) and blood CA19.9. Notwithstanding, a fraction of patients selected to 

harbor “high-risk” lesions, will have a definitive histology from surgical specimen showing low-grade dysplasia or even rebutting the 

diagnosis of mucinous neoplasm. 

In this scenario, Circulating Tumor Cells (CTCs) might represent a promising informative biomarker. CTCs are cells that detach from a 

tumor and are shed into the bloodstream. They are being studied mainly in the context of over cancers, to evaluate their ability to 

prognosticate the outcomes of oncological treatments. However, interestingly, CTCs have been identified in patients with IPMNs despite 

the absence of any clinical identified malignancy, even if they have not been correlated to histology or risk of degeneration. Hence, the 

detection and analysis of CTCs might represent an opportunity to interrogate the malignant potential arising from preneoplastic lesions 

through a “liquid biopsy”. CTCs represent a small fraction of circulating cells because a significant quota is trapped by first pass organs, 

therefore for pancreatic diseases their number and representativeness as a molecular signature of neoplasia are expected to be higher in 

the portal venous versus the peripheral circulation, and indeed most studies in the setting of pancreatic cancer are concentrating on this 

district. Despite the portal circulation might be sampled during surgery, this sampling has been usually restricted for patients not candidate 

to surgery (either for low-risk lesions or comorbidities).  

EUS plays a key role in management of IPMNs, as the most reliable tool for morphological characterization and the only opportunity for 

FNA of the cyst. Recently, EUS-guided portal vein access has demonstrated its feasibility and safety, opening new scenarios for 

evaluating CTCs in a district in which they’re expected to be more numerous and more informative, even in non-surgical candidates. 

Portal vein CTCs acquired during EUS-guided portal vein sampling in patients with IPMNs might be hypothesized to represent an 

important variable to consider when evaluating indication for surgery: portal CTCs detection and concentration might help in identifying 

and stratifying patients at highest risk of associated malignancy. In this view CTCs can represent an early marker of cancerization, in a 

context in which conventional diagnosis has strong limits, not only for mucinous neoplasms , but also for other potentially precancerous 

lesions (e.g. chronic pancreatitis with mass-forming area) 

 

 

Skills to be acquired by the student (Number of characters, including spaces: max 600): 

1. Refinement of the technique for EUS-guided acquisition of portal vein samples  

2. Refinement of the technique for enrichment and characterization of CTCs from portal vain samples 

3. Comparison of molecular characteristics of CTCs to that of primary lesions 

4. Evaluation of the clinical prognostic significance of CTC, with follow-up of the patients and performance of statistical inferences. 
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